


Kennedy is making good 
even better. 

The 6170 Series 8" Winchester disk drives have always 
provided unmatched performance for the lowest unit price 
in the industry. 

Now, Kennedy engineering has made the product line even 
better. And, it still remains the lowest price unit available. 

Models 6172 and 6173 have capacities of 24.5 and 40.9 
megabytes respectively. They feature a linear voice coil 
positioner and a brushless DC spindle motor located 
outside of the sealed head/disk assembly to avoid inducing 
heat into the HOA, which yields high reliability and extends 
component life. Interface options allow the OEM to select 
between SMD, ANSI , and our inexpensive Disk Bus. 

The 6170 Series has all the essentials: reliability, high 
performance, low cost, and immediate availability. 

If you have never evaluated one of the 6170 drives, we 
suggest that you do so today, and if you have, we think the 
product warrants another look. We believe you'll like what 
you see. We know you'll like the price. 

KENNEDY 
An Allegheny International Company 

1600 Shamrock Ave . Monrovia. CA 91 016 

(21 3) 357-8831 TELEX 472-011 6 KENNEDY 
TWX 91 G-585-3249 

KENNEDY INTERNATIONAL INC. 
U.K. and Scandinavia 

McGraw-Hill House 
Shoppenhangers Road 

Maidenhead 
Berkshire SL6 20L England 

Tel : (0628) 73939 
Telex: (851) 847871 KEN UKS G 
KENNEDY INTERNATIONAL 

Koningin Elisabethplein, 8 
B-2700 S1nt-Niklaas 

Belgium 
Tel · (031) n1962 

Telex: 71870 KEN CO 
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Introducing the new TI 810. 
Old reliaHe now does letters and graphics. 

The original Texas Instruments 
Model 810 Printer has set stan
dards of reliability in hundreds of 
thousands of demanding appli
cations. And now our new 
enhanced Model 810 offers you 
a number of clearly visible 
improvements, in addition to 
reliable performance. 

Hooked up to your com
puter, it gives you letter-quality 
printing as well as impressive 
graphics. Features that come 
in handy for your correspon-

dence and business reports. 
You have your choice of six 

different typefaces and you can 
emphasize your points with 
enlarged letters. Proportional let
ter spacing, automatic right
margin justification and graphics 
make professional reports look 
more professional. In addition, 
you can print reams of U. P. C. 
bar code labels to cover your 
entire product inventory. 

So from now on, you 
can get the reliability of our 

proven OMNI 800* Model 810, 
plus the versatility you want. 
All backed by Tl's worldwide ser
vice and support. 

Contact Texas Instruments, 
P.O. Box 202145, Dallas, Texas 
75220; or call 1-800- ~ 
231-4 717; in Texas,call 
1-800-392-2860. 

TEXAS 
INSTRUMENTS 

TI Sales Locations in CANADA: BRITISH COLUMBIA: Vancouver; ONTARIO: Toronto; QUEBEC: Montreal. 
'Trademark of Texas Instruments. Copyright© 1982 Texas Instruments 291354 
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Ada has come of age. The first complete 
Ada compiler runs on a 16-bit desk-top 
computer (see p. 207). Cover photo by Roy 
Garafano , courtesy of Western Digital 
Corp. 

p. 145 .. . ...... . . The British are coming 
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C. ltoh's F-10 Daisy-wheel printer is the 
compact beauty you can easily get 
attached to.Just look at all the useful 
features you get. 

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

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

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

4. Industry-standard parallel or 
RS 232-C interfaces and E1X/ACK, 
XON/XOFF protocols provide 
maximum OEM flexibility and 
installation ease. 

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

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

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

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

. ___ __, ,... 

. .. . . 

• • • • 

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

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

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

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

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

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

We could go on. But quite frankly, 
once you see the F-10 perform, you'll 
never look at another Daisy. 

The F-10 is fully backed by C. 
ltoh's warranty and complete support 
organization. Contact C. Itoh Elec
tronics, Inc. 5301 Beethoven St .. Los 
Angeles, CA 90066 (213) 306-6700. 

~C.ITOH 
ELECTRONICS, INC. 

One World of Quality 

HOW DO I IDVE YOU? 
LET ME COUNT1HE WAYS. 
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ETHERNET CHIP PRODUCTS DUE NEXT MONTH 
Early next month, Intel Corp., Santa Clara, Calif., will introduce its long-awaited VLSI chips 

that interface equipment to Ethernet local-area networks. The two-chip set-consisting of a 
serial interface chip and a CSMA/ CD controller chip-will meet the level 1 and 2 Ethernet 
specifications and provide network-management and diagnostic functions . Network statistics 
such as framing or alignment errors and packet collisions will be tracked by the chips, says a 
spokesman. Not yet priced, the Intel chips will be available in sample quantities in October, 
with volume production slated for the first quarter of 1983. Another Ethernet product to 
surface next month is from 3Com Corp ., Mountain View, Calif., which will introduce a 
controller designed to link specific personal computers to Ethernet LANs. The 3Com device, 
unlike existing 3Com controllers, will incorporate a VLSI chip that the firm developed jointly 
with SEEQ Technology, Inc., San Jose, Calif. Scheduled for introduction this month, the SEEQ 
Ethernet chip will provide Ethernet CSMA/ CD controller functions but will not handle any 
serial interface requirements, which are typically performed by a separate chip or by discrete 
devices. Under the joint arrangement, SEEQ will initially provide 3Com with its chip on an 
exclusive basis, but SEEQ product marketing manager Dane Elliot expects to begin offering 
sample quantities of the chip in November, with production volumes available in January. 
Along with the SEEQ chip, the 3Com plug-in controller board will include an on-board 
transceiver and will sell for less than $1000 in single-unit quantities . 

OKIDATA TO CEASE PRINTER MANUFACTURING 
Okidata Corp. will terminate all manufacturing at its 10-year-old Mount Laurel, N .J ., plant 

by March, 1983, a company spokesman says. Products will be imported from Japanese parent, 
Oki Electric Industry Co ., Ltd . The Mount Laurel facilities will still be used to modify those 
imports. Last April, Okidata notified customers that its model CP 210 would be phased out. 
This was followed by news in August about the demise of the Slimline product line, which the 
Pacemark line replaces. Okidata is retraining employees who will be affected by the 
manufacturing termination. 

MC68000-BASED MICRO TO FOLLOW IBM PC 
Reports that a follow-on product to IBM Corp . 's year-old Personal Computer took on more 

substance in August as the company held private showings of a Motorola MC68000-based 
version to selected third-party vendors . Aimed at the small-business-system market, the new 
PC includes a lOM-byte, 5 1-4-in. Winchester disk drive and is said to be priced attractively for 
value-added remarketers . Definite information has not emerged as to how IBM plans to 
maintain compatibility with its original 8088-based PC or what impact the new PC will have on 
the System 23, which holds the desk-top small-business-system slot in IBM's third-party 
remarketing plan. 

CORRECTION 
Mini-Micro Systems erred in this space in the August issue, (MMS, August, p . 5) by 

not sufficiently verifying reports that Fortune Systems Corp., San Carlos, Calif., had 
encountered problems with its 32:16 desk-top computer system. We reported that one out 
of three of all systems shipped did not function when received by customers, and that 
Thomson CSF had returned all 200 Fortune systems it had received. Fortune president 
Gary Friedman has informed us that the company at that time had not shipped that 
many machines to Thomson CSF, and that Thomson has not returned any of its Fortune 
computers . Friedman adds that the report that one out of three systems shipped has not 
functioned upon delivery "is simply not true." The editors regret the errors . 

NOETICS PLANS RIDGE-BASED MINICOMPUTERS 
Mountain View, Calif.-based start-up Noetics, Inc ., has taken delivery of the first system 
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shipped by its Sunnyvale neighbor Ridge Computers, Inc . (see " Pipelining and new OS boost 
mini to 8 MIPs," p. 258, and MMS, April, p. 5) . Noetics plans to convert the scientifically 
oriented 32-bit Ridge Thirty-Two minicomputer, which uses Ridge's proprietary bus structure 
and operating system, into a general-purpose OEM machine that uses Multibus peripherals 
and the UNIX operating system. Noetics also plans a Ridge-based turnkey business
publication system that includes Noetics 's bit-mapped terminals , database-management 
capability, integrated text/ graphics software and a Xerox laser printer. First shipments for 
both products are slated for mid-1983 . The prices are not yet determined. 

TEKTRONIX OFFERS PASCAL DEVELOPMENT FOR 16-BIT MPUs 
Tektronix , Inc . 's Design Automation Division this month begins deliveries of a Pascal 

language-development system aimed initially at Intel's 8086, 8087 and 8088, and Zilog's 
Z8001, Z8002 and Zl860; support for Motorola's MC68000 will follow soon. Called LANDS, the 
development package runs on the Beaverton, Ore ., company 's 8560 multi-user software
development system under its UNIX-like TNIX operating system. LANDS consists of a 
language-directed editor, a Pascal compiler, an integration control system and a debugger, 
which together offer features such as syntax checking, a screen editor and debug and 
software/ hardware integration at the Pascal level. LANDS sells for $8000. The modules can be 
purchased separately: Pascal is priced at $4500, the language-directed editor at $1500 and the 
debugger at $2000. 

The company also plans to begin offering interface software to link its series 8500 
development systems with those from Intel, Motorola and Zilog . The first package in 
Tektronix 's Vendor Interface Program is aimed at Intel's Intellec Series II and III, and sells 
for $500 . 

PRAGMA DELAYS CARTRIDGE DRIVE 
Pragma Data Systems , Sunnyvale , Calif. , has put its DAC-2000 1h-in . tape-cartridge drive for 

8-in . Winchester drive backup on a six-month production hold following a management 
decision that the drive in its current form could not be produced in high volumes . Specific 
problems focused on the tape-handling system of the drive . One company source, however, 
says that the original design, including two spinning heads 180 degress apart and a unique 
tape-advance system, will be retained. In the wake of Pragma's decision , the company has laid 
off 38 of its 50 employees and has delayed a version for 5% -in. Winchester backup another six 
months . Another casualty is the departure of engineering vice president Bruce Manildi. 

PICK TO OFFER 32-BIT CO-PROCESSOR 
Pick Computer Works, which abandoned its efforts to sell systems running the Pick 

operating system in the late 1970s, is planning to reenter the hardware business. This time , 
president Dick Pick has a 32-bit microcomputer designed specifically to run the Pick operating 
system. Code-named Vulture, the product will be marketed as a co-processor or "accelerator" 
with systems ru~ning the Pick operating system, on which it is expected to improve 
throughput speed of Pick applications by a factor of five to 10. An unidentified component 
manufacturer will execute the design in silicon using Advanced Micro Devices ' 2900 family 
technology. The product is expected to be available for beta tests early next year. 

MICRO FLOPPY STANDARDS ISSUE SETTLING 
The industry committee developing standards for sub-4-in. diskette media probably will 

propose a standard at the upcoming American National Standards Institute meeting in Las 
Vegas (MMS, July, p . 6 .; August, p . 10) . The standard will be a modified version of the media 
developed by Sony Corp . for use on its 31/:a-in. drive announced in 1980 (MMS, April, 1981, 
p . 17) . The committee will stress compatibility with existing 5%-in. diskettes . 
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WHEN WE UNWRAPPED OUR NEW SYSTEM, 
WE DIDN'T KNOW EVERYONE WOULD LINE UP. 

Call us surprised. We knew our new systems were the 
greatest thing since you know what. But we didn't real
ize everyone else would agree. 

See, it's the first of its kind. Fully integrated. DEC com
patible. With 5~" 10.4 Mbyte Winchester that emulates 
RL01 / 02. Built-in 2 Mbyte dual slimline floppies or 
software-supported ~ "cartridge tape back-up. LSl-11 
CPU that can handle up to 5 1/0 stations. All in a sleek 
5W'x19"x 27" chassis. 

And since we introduced the System 3 Series, we've 
been taking orders from everybody: systems integrators, 

OEMs, volume end-users ... you name it. 
Even DEC's getting in line. 
They recently announced a system just like ours. 

Except you can't get it until next year. 
Plessey's new systems are available right now-at a 

special price that'll save you nearly $4500** on the 
first unit. 

So if you 'd like a great deal on a great little system, 
check out our new line. 

You won't be the first. But you won't have to wait until 
1983, either. 

DEC a nd LSl-11 are registered trademarks of Digital Equipment Corporation. 
""Prices applicable only within U.S.A. 
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1691 Browning Avenue. Irvine. CA 92714 
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JUSTAI 
Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI} says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

• 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon} to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.} 

In fact, if you'd like a copy of this formidable docu
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI .. . 

We think you'll want us to make some Elephants 
for you. 

For a free poster-size portrait of our powerful pachyderm, please write us. 
Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
CIRCLE NO. 8 ON INQUIRY CARD 
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VERTEX READYING THIN-FILM MEDIA DRIVES 
A line of 5%-in. Winchesters sporting thin-film media and mini composite ferrite heads is 

slated to be announced at the upcoming Comdex show in Las Vegas by San Jose , Calif., start
up Vertex Peripherals, Inc. According to one report , the new drives will support capacities in 
the 30M- to 70M-byte range at average access times of 30 msec. using rotary voice-coil 
actuators. The new drives will operate at transfer rates that are Seagate ST-506 compatible, 
and could be available in evaluation versions by year-end. Pricing is not available . 

MODEM STORES, FORWARDS DATA WITHOUT HOST 
A $595 intelligent modem that can store as many as 12 typewritten pages will be available 

next month from Visionary Electronics, Inc., San Francisco . Called the Visionary 100, the 
8085-based device comes with 2K bytes of RAM, expandable to 24K bytes , to send or receive 
data such as text files while the host processor is running other tasks or is shut down. The 
unit features auto dial, auto answer, RS232C interface and data rates from 300 to 1200 bps 
with the host CPU, and 300 bps to phone lines. 

APPLE, IBM PC WINCHESTER SUBSYSTEMS COMING 
More Winchester disk drive subsystems are forthcoming for the IBM Personal Computer and 

the Apple III. Newport Beach, Calif., start-up Microlution Corp. is expected to introduce a 
subsystem at the November Comdex show in Las Vegas . Company founder Gerard Guyod says 
Microlution's subsystem is special in that it has embedded programming aids that make the 
subsystem's presence transparent to a user. Guyod may in turn encounter some heavy 
competition at Comdex: Cynthia Peripherals reportedly plans to introduce a similar 
Winchester disk subsystem and software, codenamed Cyndibox, that will attach transparently 
to the IBM, Apple and a number of other microcomputers . 

N. Y. SYSTEM HOUSE TO OEM SORD COMPUTERS 
Business Computers International is expecting to sign on OEM agreement with Sord 

Computer Systems, Inc ., of Japan to market Sord's products under the Socius Computer 
System's logo. BCI is expecting to offer Sord 's line of M23 desk-top microcomputers (MMS, 
June, p . 73), as well as a new M23P. The newer version, based on a Z80A and including 128K 
bytes of RAM, will have two Sony 3 1h -in . drives embedded in its keyboard . It will be portable 
with an optional battery pack and an LCD using an 8 x 80 or 16 x 176 format . A 
monochromatic CRT version is expected to be priced at less than $2200, while the LCD 
portable model will sell for about $2500. The system will run a proprietary Sord operating 
system, Lifeboat Associates ' SB-80, BASIC and PIPS, a product said to combine spread-sheet 
analysis and page-oriented database-management systems . 

PRIMAGES STEPS INTO DAISY PRINTER MARKET 
Primages , a Bohemia, N.Y., start-up founded by Redactron veterans Tony Mauro and Ted 

Reintillo, is planning to unveil a daisy-wheel printer this month. The 45-cps device is said to 
incorporate patented advances in stepper-motor technology that will bring the mechanism 
from its top speed to a halt in less than 3 msec ., with a stop-positioning error rate of less than 
1 percent of the 186-degree stepper angle. Company officials say the stepper-motor technology 
may support follow-on printers operating at 60 cps . The printer, which will be assembled in 
Taiwan using American-made electronics and critical mechanical parts, is expected to list for 
less than $1700. A version with an integrated sheet feeder is expected to sell for less than 
$1900 . In 5000-lot OEM orders , prices are $700 and $800, respectively. Samples are slated for 
year-end , with production following in April. The printers use a proprietary, 100-petal daisy 
wheel. A 135-petal wheel will also be available . 
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TECH FILES: A quick look at industry developments 
Random disk files: Chatsworth, Calif.-based Tandon Corp. is expected to expand its R&D 

operations and start a media division in the San Francisco Bay area . The new operation will 
concentrate on thin-film disks for small Winchesters, and will be headed by Sham Tandon, 
formerly with Ampex Corp ., and a cousin of Tandon president and founder Jugi Tandon .... 
Quantum Corp., Milpitas, Calif., will unveil an 85M-byte, 8-in. Winchester this fall . The four
disk drive, designated the Q2080, will use a modified version of the torque-motor 
actuator/ optical encoder used on Quantum's lower capacity drives . It will operate at 789 
tracks per in., compared to 345 tpi for the company's 40M-byte model. Average access time is 
40 msec., say company sources, compared to 65 msec . for the 40M-byte device . Pricing has not 
been set .... High-capacity 8-in. hardware is scheduled to be unveiled next year by Los Gatos, 
Calif., start-up Oktas Corp. Founded by former Amlyn engineering vice president and co
founder Ron Higgins, the company plans to design a drive that will compete with the 
160M-byte, 230-mm. fixed storage device recently unveiled by Control Data Corp. (MMS, 
September, 1981, p. 10), and then license the drive for manufacturing .... Miniscribe Corp., 
Longmont, Colo., is expected to drop its two-thirds-high MiniScribe III 5114-in. Winchester, and 
offer a redefined half-high version this fall . The drive will store lOM bytes per platter or will 
be available in a 6.4M-byte Seagate ST-406 compatible version. Both versions will incorporate 
the company's rack and pinion actuator, and will be priced at less than $400 in large-volume 
orders. Evaluation hardware is set for the third quarter. 

Microfiles: Signetics Corp., Sunnyvale, Calif., partner of Motorola, Inc., and Mostek Corp . in 
the VME single-board computer bus standard, will use Wescon to show its first products built 
to the standard's specifications. Included in the offering are an MC68000-based CPU board, a 
256K-byte RAM board, a hard/ floppy disk drive controller (as many as four drives) and a 
system controller that, among other things , handles bus arbitration, a function typically left 
to the CPU board. Single-quantity prices are $2050 for the CPU, $2550 for the RAM, $420 for 
the system controller and $220 for the disk controller. A video-display controller, using the 
company's 267X video controller (MMS, March, p. 62), is planned for mid-1983. Signetics also 
will deliver a user work station for MC68000 cross-software development this month . The 
$5500 system uses Pascal through VMS on a VAX 11 / 730 to / 782. 

Mini Files: Commodore Business Machines is moving back to retail chains for its Commodore 
64, a personal computer aimed roughly at the Apple II market. Commodore products have 
been handled by the ComputerLand chain in the past, but were withdrawn in favor of 
independent dealers . Under a new national distribution agreement with the Hayward, 
Calif.-based ComputerLand headquarters , the 64 is expected to be sold through 230 franchise 
stores. In addition, Commodore has signed 31 MicroAge outlets and is talking to other chains, 
including Sears . The higher end Commodore 128 and 256 may have similar chain-store 
distribution. 

Terminal files: Digital Equipment Corp. is about to almost halve the price of its VT-18X 
upgrade kit, which adds stand-alone computing to the VT-100 terminal via two 5114-in . floppy 
disk drives and a Z80-based CPU board, and can run with a CP/ M kit . Arthur Campbell, 
terminal products group manager, says the VT-18X did not meet sales expectations and is 
being repriced to give it an aggressive price/ performance ratio . The VT-18X is being reduced 
from $2395 to $1295; CP/ M for the upgrade kit has been dropped from $250 to $200. 

Printer files: Epson America, Inc., which has been barraged by rumors that it will halve the 
price of its MX-70 and MX-80 printers, says those speculations are not true . A company 
spokesman says the MX line will be phased out by February, 1983. A new printer series, 
called the FX that runs at twice the speed of the MX will be introduced in November. 
Additionally, a new low-cost printer will be unveiled in January or February. 
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IF omER WINCHESTERS 
HAD THESE, 

VEITICAL INTEGRATION PRODUCTION 

R&D STORAGE CAPACITY 

Tandon Corporation . 20320 Prairie , Chatsworth , CA 91311. (213) 993-6644, TWX : 910-494-1721, Telex: 194794. Regional Sales Offices 
(214) 423-6260 · Irvine , CA (714) 675-2928 • Sunnyvale , CA (408) 745-6303 • 



THEY COULD GIVE YOU 
THIS. 

PRICE 

Nobody can match our prices because 
nobody builds Winchesters the way we do. 

We make more of our own critical drive 
components than any other manufacturer. That 
helps us keep quality up and costs down . 

We also keep our production capabilities 
at least 50% above our order level . So we 
can always deliver. Right now, we have the facil
ities in place to produce 40,000 Winchesters 
a month . And we're planning to expand . 

To ensure that we stay ahead of the market 
in technology as well as low prices, we have 
committed ourselves to the most aggressive 
R&D program in the industry. We spend mil
lions every year on pure product research . 

As you can see , we're into Winchesters 
in a big way. With a wide range of drives , 
including both open and closed loop models . 

They start with the world 's lowest priced 
SW' family- the TMSOO Series : 1, 2, & 3 
platter drives, SM B (formatted) per platter. 
TMSOO Series drives have 306 cylinders and 
345 tracks/ inch and are virtually temperature
insensitive. The top of our line is the TM703, a 
closed-loop, high capacity 31MB drive with 600 
tracks/ inch. And we're working on a variety 
of new products, so you can continue to grow 
with us. 

Since we're the world leader in SW' 
floppies, you can fi II all your small drive needs 
from one source. In whatever volume you 
want. Backed by an impressive 10S% guarantee. 

No wonder we're the hot shop for Win
chesters . Nobody's 

drives give you -1
111111

8-·n-a-,·~·,•n•• 
more . For less . 

THE MOST SUCCESSFUL DISK DRIVE COMPANY YOU EVER HEARD OF. 

Woburn . MA (617) 938-1916 · Sea Girt. NJ (201) 449-7720 · Tucker. GA (404) 934-0620 • Elmhurst. IL (312) 530-7401 • Plano. TX 
Kelsterbach. West Germany 6107-2091, Telex 411547 Distributors : Hall-Mark. K1erulff. CIRCLE NO. 10 ON INOUl lll Y CAlll l1> 





... becai1se no one 
should be an island 

OFFICE POWER™ is the multifunctional computing system 
that bridges those islands to bring office management and 
staff closer together than ever before. OFFICEPOWER 
increases productivity by enhancing communications and 
rescuing your organization from endless hours wasted on 
routine functions and paperwork. 

With the mere touch of a button, you can harness the 
awesome power of OFFICEPOWER to perform a wide 
array of time and money saving duties. In addition to 
complete, full feature word processing capabilities, OFFICE
POWER gives you the power to: 

• Send, file and recall documents electronically 
• Create budgets, conduct financial analysis and fore

cast using large electronic spread sheets. 
• Automatically check several users' calendars to 

schedule meetings convenient for all 
• Maintain up-to-date lists of names by address, phone 

number and other relevant information 
• Access and transmit information from remote loca

tions (anywhere there's a phone) 
• Perform more productively by reducing time spent on 

routine functions and paperwork 

OFFICEPOWER runs under the UNIX* system, today's 
premier operating system for mini- and micro-computers. 
Versatile UNIX adapts to any change in hardware require
ments with no change in efficiency, assuring that your 
system will never be obsolete. 

OFFICEPOWER is a product of CCI, designers of Per
petualProcessing '", an exclusive concept which ensures 
that your system will virtually never fail. CCI has installed 
over $135 million worth of these " never fail" systems with 
another $60 million worth on order, for major telephone 
companies in 250 locations. In early 1983, OFFICE
POWER will be available as a PerpetualProcessing 
system. 

OFFICEPOWER is fully expandable to meet tomorrow's 
growing needs. Add to your system as required, with 
configurations ranging from a few to hundreds of ter
minals. Before your needs become major problems, send 
an S.O.S. to OFFICEPOWER and we'll provide the 
solutions. 

For more information, return the coupon below or call 
(716) 248-8200 today. And let OFFICEPOWER help you 
survive these troubled waters. 

r--------------------------------------------------------~ 

The PerpetualProcessing Systems Company 
D Please tell me more about the total OFFICEPOWER system. 
D I am interested in OFFICEPOWER software only. 

Name _____________ Title ____ _ 

Company -------------------
Street ___________________ _ 

__________ State ____ Zip ___ _ City 

Phone ( CCI Mail to: Director- OP Marketing 
Computer Consoles, Inc. 
1212 Pittsford-Victor Rd. COMPUTER 

M Pittsford, New York 14534 CONSOLES 
"'------------------------------------- INCORPORATED ® 

•LJNIX is a Trademark of Bell Laboratories CIRCLE NO. 38 ON INQUIRY CARD 
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We have got exactly what you 
are looking for . .. 
Brilliant ter111inals with S1nart Paging™ 

Something new and different is now 
available from Falco Data Products 
"Smart Paging~" that extra 1/0 

• 8 pages of formattable memory 
• Horizontal and vertical scrolling 
• Variable line length from 2 to 254 

characters and much help you have been looking 
for. Smart Paging makes 
our brilliant terminals 
even more brilliant, with 
such unique and power
ful features as: 

I\ Let's showyou exactly 
how brilliant Smart 
Paging really is. 
Call now for full 
information. 

~ Available Now: 
~ ournewTS-212sP 

~~~n1 tegral Modem 
(300/1200 bps) 

with Auto Dial. 
Fits into all 
Brilliant 
Terminals. 

DATA PRODUCTS 
,_ _____ ____, CIRCLE NO. 71 ON INQUIRY CARD 

1286 Lawrence Station.Road 
Sunnyvale, CA 94086 ( 408) 745-7123 

Smart Paging comes with the following 
brilliant t.erminals: 
TS-1 sP Falco's native mode with full editing 
TS-1008P DEC's VT 100 emulation plus 
all the TS-1 features 
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TeleVideo 970 leapfrogs 
into X.364NT-100-compatible market 

Although the originality of its 
marketing and manufacturing ap
proach has pushed Tele Video Sys
tems, Inc., into the top three 
independent-terminal manufactur
ers, few would credit the Sunny
vale, Calif.-based company with 
innovation in terminal form or 
function. Its initial success, for 
example, was a Lear Siegler 
look-alike that had the ADM-3A's 
code structure but a price tag $50 
lower. But now, in a play for the 
ANSI X.364/VT-lOO-compatible mar
ket dominated by Digital Equip
ment Corp., Tele Video claims to 
have given video-terminal design an 
original twist with its 970 terminal. 

"With the 970 terminal, we're 
taking a risk," says vice president of 
marketing and sales Steve Tatum. 
"We've always been a follower. Now 
we've decided what we think the 
product should be. C. Itoh did the 
DEC look-alike. We've leapfrogged 
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over the top." 
The Tele Video 970's most striking 

aspect is its profile, the result of 
mounting the logic boards and 
power supply in a vented case on the 
side of the shrouded CRT. In this 
configuration, the tube is perfectly 
balanced, allowing an operator to 
adjust screen tilt with one finger. 
Moreover, the vertical placement of 
the PC boards in the "cooling tower" 
allows true convection cooling, 
which Tatum says provides an 
estimated 60-percent longer life for 
the terminal's electronics. Other 
general terminals on the market 
such as Visual Technology, Inc.'s 
Visual 50, also offer true convection 
cooling. 

Inside the unusual shell beats the 
heart of a VT-100 emulator, with 
132-character columns, double
height/double-width characters and 
ANSI x. 364 codes for VT-100 plug 
compatibility. But the 970 is set 

apart by its 14-in. screen, standard 
advanced video attributes, a nonvol
atile setup menu and eight resident 
fonts. The low-profile keyboard 
provides a palm rest and "oo" and 
"cancel entry" keys for an accoun
tant-style keyboard. 

The features were chosen after 
the company surveyed its custom
ers' wants, says Tatum. But 
Tele Video's choice of the VT-100 
market was a given: it is the largest 
general-purpose terminal market in 
which Tele Video has no presence. 
DEC's installed base of VT-lOOs is an 
estimated 250,ooo; VT-100 emula
tors from companies such as 
General Terminal Corp., DataMedia 
Corp., Direct Corp. and Visual 
Technology, Inc. , bring the total to 
more than 300,000, according to 
estimates by two market-research 
firms. 

But terminal industry analyst 
Bob Sarnekoff of Dataquest, Inc., 
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says Tatum. "We went the ANSI 
X.364 route because we think the 
general-purpose market is moving 
in that direction. Standardization is 
necessary from a software point of 
view," he says. 

The TeleVideo 970's most striking aspect is its profile, the result of mounting the logic 
boards and power supply in a vented case. Vertically placed PC boards are convection 
cooled to give the terminal's electronics an estimated 60-percent longer life span. Another 
result of the design is a balanced CRT terminal that can be tilted with one finger. 

Analyst Katzive corroborates 
Tatum's theory. For example, 
Katzive says, the terminals intend
ed for use in the UNIX world will 
probably follow ANSI X.364 proto
cols and VT-100 functions because 
American Telephone & Telegraph's 
terminal prototypes for the office
automation market have adapted 
such code structure and function. 
"It looks like Tele Video is thinking 
ahead," he says. 

Cupertino, Calif. , says the VT-100 
market is not easy to crack. "A lot of 
companies decided that was an 
attractive market two years ago 
when DEC was having trouble 
getting enough VT-lOOs out the 
door,'' he says. "But once DEC got 
up to steam, most of those 
companies got steamrollered." 

Companies have enjoyed success 
in that market, however, including 
C. Itoh Electronics, Inc., which 
confirms it will have an estimated 
25,000 DEC-compatible terminals 
installed by year-end. C. Itoh's 
terminal line product manager, Joe 
Friedmann, believes that it is 
necessary for a terminal to emulate 
the VT-lOO's form as well as its 
function, down to the LED message 
lights. "That way, there is no 
cross-training of operators," he 
says. 

Gnostic Concepts, Inc.'s program 
manager for terminal research, 
Robert Katzive, points out a 
potential pitfall: any firm in the 
VT-100-emulation market can be 
hurt by DEC pricing moves. "DEC 
has a lot of room to bring its price 
down if it has to,'' he says. Although 
DEC's list price for the VT-100 is 
$1945, the terminals are often 
available for $1300 to $1400 in small 
quantities, say several industry 
participants. 

Tele Video's Tatum counters that 
the 970 at $1495 has more features 
than the VT-100; further, he says, 

18 

TeleVideo's Steve Tatum says the company 
supports the ANSI X.364 codes for VT-100 
plug compatibility because standardization 
in the general-purpose terminal market is 
moving in that direction. 

Tele Video can match DEC price 
reductions should a price war 
develop. But he says a price war is 
unlikely because it won't be 
necessary to take market share 
from the VT-100 for the 970 to 
increase Tele Video's volume sub
stantially. 

"I don't want to overemphasize 
the 970's VT-100 compatibility," 

Despite general praise for Tele Vid
eo's price/performance, quality 
control and strategy, however, 
Katzive believes that Tatum may be 
overstating the case for both the 970 
and TeleVideo in general. If 
Tele Video ships the 9000 units a 
month it claims, says Katzive, it has 
nearly doubled volume since the 
beginning of the year, which 
Katzive deems unlikely given eco
nomic conditions. Further, he 
thinks the company may be overex
tending with the 970 and will find 
itself unable to maintain profitabili
ty of all its terminal models. Tatum 
says the shipment figures are true, 
and are up 100 percent over the 
beginning of the year. He adds 
there still is a demand for other 
models in the line, and when 
demand for them drops off, so will 
the products. Until then, he says, 
there will be no impact on profitabil
ity. - Kevin Strehlo 

zao BOARD FOR APPLE Ill CP/M COMPATIBILITY 
The Apple 111 personal computer now can run CP/M-based application 

programs using the Apple SoftCard 111 System. The Apple SoftCard 111 System 
was developed by Microsoft Corp. and is distributed exclusively by Apple 
Computer, Inc. The system supports the Apple SM-byte ProFile mass-storage 
system. Both sophisticated operating-system and CP/M files can be stored on 
ProFile. The board plugs into any Apple 111 peripheral card slot. The Apple 
SoftCard 111 System includes a plug-in zao microprocessor card , CP/M 
software, four manuals that describe card installation and software use and 
Microsoft BASIC. The system will be available from authorized Apple dealers in 
July. Suggested retail price is $450. 
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Multi-68000 transaction CPU 
sports 'additive' architecture 

This month, after a two-year 
gestation, Synapse Computer Corp. 
will ship its first product, a 
transaction-processing system 
based on multiple MC68000 micro
processors from Motorola, Inc. 
Called the Synapse N + 1, the 
fault-tolerant machine features an 
expansion rather than an upgrade 
architecture: processors are added 
to increase power as applications 
grow. 

The system is aimed at a market 
for high-availability machines that 
is estimated to reach $19.5 billion by 
1985, according to market-research 
figures quoted by the company. 
Executives at the Milpitas, Calif., 
computer manufacturer won't give a 
number for the market share they 
think they can get. A company 
spokesman, however, says, "If you 
look at the names of our backers, it's 
safe to say they have intergalactic 

ambitions. " Among those financers 
are Storage Technology Corp. 
founder Jesse Aweida; Hambrecht & 

Quist; and Sevin Rosen partners, 
founded by industry analyst Ben 
Rosen and Mostek Corp. founder, 
L.J. Sevin. 

Synapse co-founders Mark Leslie 
and Elliot N es tie compare the 
expansion-architecture approach to 
transaction-processing systems of 
more traditional designs: the up
grade architecture, typified by 
systems from IBM Corp., in which a 
user goes to the next highest 
product family member when exist
ing system-processing, terminal
management or data base-manage
ment capabilities are exhausted, 
and the multiple-computer architec
ture, like that developed by Tandem 
Computer, Inc., in which more than 
one computer is used to expand in 
the application. The Synapse N + 1 

l 

Model B 

does not require replacement or 
replication of a system. It requires 
merely incremental microprocessor 
and 1/0 growth. Leslie and Nestle 
believe the Synapse hardware can 
be configured and expanded to do 
the job of systems with performance 
ranging from that of a Digital 
Equipment Corp. VAX 11/780 to an 
IBM 3081. 

Synapse's expansion architecture 
is built around two independent 
32M-byte-per-sec. buses and as 
much as 16M bytes of shared 
memory. Two kinds of processors
both based on the MC68000-are 
connected to the buses and share 
memory. The first is a general
purpose processor, which handles 
instruction execution. Its perform
ance is helped by 16K bytes of cache 
memory. The second is an 1/0 

processor, which manages as many 
as 16 device controllers, such as 
those for disk or tape drives, or 
communications subsystems. A sep
arate communications processor, 

Synapse's expansion architecture (left) , whereby performance is boosted by adding microprocessors and 110 capability, as compared with 
the upgrade architecture of the 1960s, in which a user goes to the next highest family member to gain power, and the multiple-computer 
architecture of the 1970s, in which more than one computer is used to grow in an application. (Source: Synapse Computer Corp.) 

MINI-MICRO SYSTEMS/September 1982 19 



llli•i·Micra World 

also built on the MC68000, supports 
as many as 16 lines. The system 
supports as many as 28 processors 
sharing memory. Application pro
grams reside in the shared memory. 

"The 1/ 0 scheme has been 
designed from a transaction-

Synapse founders Mark Leslie (left) and 
Elliot Nestle say that their company has an 
impressive group of backers including 
Storage Technology founder Jesse Aweida. 

processing point of view," says 
Leslie. "Processors can be added in 
any mix to change the characteris
tics of the system," he continues. 
Each additional general-purpose 
processor serves as backup for the 
others, he explains. He says system 
redundancy goes all the way to the 
power supplies and fans. 

However, rather than have a fully 
redundant backup function, such as 
the approaches taken by Tandem 
and Stratus Computer, Inc. (MMS, 
December, 1981, p. 5), Synapse's 
N+ 1 degrades incrementally over 
multiple failures. 

At the heart of the N+ i's 
software is the operating system 
called Synthesis, written in Pascal. 
Synthesis and a relational database 

Shared memory 

16M bytes in 
1 M-byte increments 

lines lines 

GPP =General purpose processor 
IOP =Input/output processor 
MSP =Mass storage processor 
GCP =Gateway communications processor 
DC =Disk controller 
ACS =Advanced communications subsystem 

Memory on the Synapse N+1 transaction processor is shared and accessed by multiple 
MC68000 microprocessors. Two independent 32M-byte-per-sec. buses, for an aggregate of 
64M bytes per sec., are shared by the MC68000s and two other types of processors: a 
general-purpose processor for instruction execution and an 110 processor that manages as 
many as 16 device controllers. (Source: Synapse Computer Corp.) 
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I 
system and transaction monitor 
software, both written in Pascal, 
are bundled with the hardware. 
Pascal and COBOL compilers and 
debuggers , and several software
development packages, including a 
screen forms editor, a spooler and a 
database-administration tool, are 
available. 

A typical N+ 1 system, selling for 
about $350,000, includes two gener
al-purpose processors, three 1/0 

processors, 6M bytes of memory, 
memory and disk controllers, two 
151M-byte Winchester disk drives, a 
6250-bpi tape drive, a 600-lpm 
printer, two consoles, 30 asynchro
nous ports and software. A 
413M-byte Winchester disk drive is 
also available. 

Synapse targets the machine at 
financial institutions for applications 
such as funds transfer, credit-card 
verification and electronic banking. 
The company expects to market the 
hardware through system houses, 
independent software vendors and 
directly to end users. "We think 
we'll get a 40:40 split between 
system houses and end users," says 
the spokesman. "The remaining 20 
percent could go either way." 

The company has established five 
regional offices, which will handle 
sales and service. 

- Larry Lettieri 

MINI-MICRO SYSTEMS/September 1982 



THE CONCEPT DISPLAY TERMINAL: 
Starting today 

your definition of smart terminal is wrong. 
Want to transfer data from one computer to another? 
Switch between computers by the simple press of a 
key? Monitor multiple computer systems through your 
display terminal? Move data from your terminal 's 
memory to a printer while using its screen for entering 
and editing new data? 

It's possible today, because Human Designed Systems 
has made it possible. With its CONCEPT Display 
Terminal that offers unique and powerful data 
networking capabilities . Providing up to three 
communications ports (all with input/output 
capability) , along with keyboard and display, to 
provide a new dimension in user networking 
functionality . Use these ports as a printer or floppy 
disk port, to make multiple computer connections, or 

for general applications use linking multiple 
peripherals/computers. And you can reconfigure your 
min i-network, quickly and easily, by a series of simple 
commands to your CONCEPT terminal. 

Data networking. Add it to the CONCEPT Display 
Terminal's 132-column capabilities, ASCII or 
APUASCll models, eight pages of memory, 
windowing , programmable function keys, and much 
more, and you can see why Human Designed Systems 
has given terminals a new meaning ... and a price that 
means true economy. 

human designed systems, inc. 
3440 Market Street• Philadelphia, PA 19104 
215-382-5000 

Human Designed Systems. We're redefining tenninal perfonnance. 
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IBM's Whitney technology 
moves into 8-in. disk drive 

Elements of IBM Corp.'s ad
vanced Whitney disk drive technol
ogy-the basis for the mainframe 
vendor's thin-film 3370, 3375 14-in. 
drives and its lG-byte 3380-are 
beginning to appear in Winchester 
disk drives aimed at the OEM 
market. 

The code name for a series of 
high-capacity end-user drives, 
Whitney technology could set a 
pattern for future drive develop
ment at OEM vendors planning 
higher performance, higher capaci
ty hardware. It combines key 
design elements already incorporat
ed into Winchester drives with 
significantly increased areal densi
ties (12M bits per sq. in. on the 
3380, compared to 7M bits per sq. in. 
on the 3350), thin-film read/write 
heads, a new head flexture design 
and an improved read/write chan
nel. 

The first fixed/removable 8-in. 
OEM drive to use two key elements 
of Whitney technology, the 50M
byte 7110, may be ready for 
unveiling at the upcoming Comdex 
show by Longmont, Colo., start-up 
Amcodyne, Inc. The two key 
elements incorporated by Amco
dyne are the 3370-style head 
flexture and the use of run-length-

Wh itney versus Winc hester: A head 
flexture characteristic of disk drives based 
on IBM's Whitney technology is shown at 
right connected to a two-rail, thin-film 
read write head manufactured by Dastek 
Corp. To the left is an example of the 
flextures used extensively on Winchester 
disk drives until now, and the three-rail 
ferrite heads commonly found on this 
hardware. 

limited codes. The head flexture 
design, says Jim Morehouse, direc
tor of mechanical engineering at 
Amcodyne and a company co
founder, is better suited not only for 
small rigid-disk drives using remov
able cartridges , but for new 
fixed-disk designs as well. The head 
flexture is a spring-steel suspension 
perhaps 1 in. long. It is attached to 
the head-arm assembly at one end, 
and to the head at the other. 

Comparing the competitors 

"Compared to the gimballed 
flextures derived from Winchester
technology drives, there's less 
vibration in a 3370 Whitney 
suspension," Morehouse says. "It 
has a better mechanical structure, 
and it's more stable in ramp-loaded 
designs such as ours." In a 
ramp-loaded design, the read/write 
heads are brought in over the 
surface of the disk after it has 
started . If conventional Winchester 
flextures are used, Morehouse says, 
there's a tendency for them to 
flutter. As a result, they can come 
into contact with the disk. "If this 
happens," Morehouse says, "the 
lubricant on the disk can get eaten 
away, heads can become abraded, 
and head crashes can result." 

The stability that makes Whitney 
flextures appealing for designers of 
disk-cartridge drives also offers 
significant improvements in relia
bi I ity to companies that are also 
concerned with fixed-disk design, 
he adds. When a conventional 
Winchester starts, the head drags 
along the surface of the disk before 
it begins to fly, he explains. Again, 
the lubrication and the heads get 
abraded, and head crashes can 
result. 

"Ramp loading the heads may 
actually lead to a more reliable 
head/disk interface on fixed-disk 
drives," Morehouse says. He notes 
that Amcodyne has done some 
comparative testing and has found 

Company Amcodyne Century Data Systems Control Data Corp. Data Peripherals, Inc. 
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Model no. 

Capacity (M bytes fixed/removable) 

Track capacity (bytes) 
Transfer rate (bytes/sec.) 

Positioning times (msec.) 
track/track 
average 

Bit density (bpi) 
Track density (tpi) 

Dimensions (in.) 

Price (per 500 units) 

Amcodyne 7110 

25/25 

20,762 

1.229M 

10 
35 

10,000 
550 

4.63 x 8.55 x 14 

$2350 

Century C2048 

16/32 

20,160 

1.208M 

8 
30 

9873 
480 

6.87 x 8.55 x 17 
$2700 

9457 (lark II) 

25/25 

20.160 

1.2M 

10 
35 

10,161 
715 

5.18x8.58x21 
$3070 

DP-100 
11.6· 

13,440 

875K 

15 
60 

6968 
478 

4.62 x 8.55 x 14.25 
$1475 

·removable-only drive 
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Summa Cum Laude! 
Just three years ago, Intertec stunned 

the microcomputer industry when its 
SuperBrain rn desktop computer gradu
ated with honors . . . outperforming all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un
challenged. At least until now . .. 

Announcing SuperBrain II T\1 
••• our 

latest microcomputer marvel that's des
tined to be the "Most Likely to Succeed" 
in the Class of '82. With thousands of 
SuperBrains in use worldwide, it's no 
surprise that SuperBrain II users have 
given our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP/M* oper
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin Z80 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain II out
smarts its Class of '79 counterpart by 

offering leaner pricing, more features and 
better overall system performance. New 
SuperBrain II features include a faster, 
enhanced disk operating system, a li
brary of new visual attributes including 
reverse video, below-the-line descen
ders and impressive graphics capabilities 
and Microsoft' BASIC - all included at 
absolutely no extra cost! 

SuperBrain II's internal circuitry has 
also been completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain II models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all, prices start as low as $2,495, 
including software! 

Of all the single-user microcomputers 
available today, our SuperBrain II is 
certainly in a class by itself. Not only 
does it outprice and outperform its com
petitive classmates, it's also backed by 
our comprehensive customer protection 

'Reg>stered trndemark ofDigjtal Resemh t Microsoftlsa 1rademark of Microsoft Corporatmn. Cl RCLE NO. 12 ON INQUIRY CARD 

programs - depot maintenance, ex
tended warranties, a satisfaction guaran
tee and a factory sponsored users group. 
All in all, the Super Brain II T\I represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain II "Buyers Guide" and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 
on Intertec. 

2300 Broad River Rd. Columbia, SC 2921 O 
(803) 798-9100 TWX: 810-666-2115 
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The system you built last year now 
needs some modification. Fancy word 
- modification. What it really means is 
you've got to start all over again. Because 
the OEM system that's in your system 
is simply a one shot deal. It doesn't 
allow you any room for change. Which 
is how you stay competitive. 

That's why Intel developed the 
86/330. It's the only OEM system that 
lets you grow without rebuilding. So 
you can get to market quicker and keep 
your price/performance edge. 

What is it that allows the 86/330 
. such a distinctive advantage? A design 

:. · .whic;h keeps pace with both VLSI 
·." .... . &peripheral technology. It allows you 

_. · · to. plug in generation after generation 
·_. ·.· without any change. Just what you'd 
: . · ~xpect from Intel. 

. : . ._ .··.:.The 86/330 is designed with indus
.. ·: ···try. standards so you can immediately 
:.-.· .,tap into hardware and software from 

without having to start from scratch. 
It has a super reliable high speed 

Winchester and up to 1 megabyte of 
RAM. All matched, in order to execute 
many programs simultaneously: 

Your adolescent kids couldn't 
answer you any faster. 

Unlike anything you've ever related 
to before, the 86/330 has a dual per
sonality. It can talk to machines as well 
as humans. Because it has both 
iRMX TM 86 for real-time control systems 
and XENIX;': (UNIX;': system) for 
multi-user commercial applications . 

With its industry standard software, 
the 86/330 can speak in several 
tongues. COBOL for business. FOR
TRAN for number crunching. Pascal 
or "C" for system programming. 

One other thing. Aside from time, 
the 86/330 saves you something else . 
Money. It has several times the per
formance of a mini for just about the 

:·. :· .· a hundred vendors. Including same pnce. 
: :·.: ·MULTIBUS® boards for graphics, The Intel 86/330. The only OEM 
. " ·. ·Ethernet~ analog or digital I/O. system that won't cramp your style. Or 
.. : . : :. : : ·.To give you high speed number stunt your growth. 
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Buy a Lexidata 8000 
and get half a VAXfree. 

0 r half a DG MV/6000. Or 
half a Perkin-Elmer 3230. 

Only one graphics proces
sor is designed to free your host 
of a substantial portion of the 
processing load 
imposed by 
CAD/CAM 
applications. 
The System 
8000fea
turesdual 
processor 
architec
ture, com-
bining 
the 16/32 
bit 
Motorola 
MC68000, 
the indus
try's leading micropro-
cessor, with a Lexidata-designed 
ultra high-speed display proces
sor. The System 8000's unique 
architecture, graphics software 
(modeled after the ACM 
SIGGRAPH CORE), and data
base structure allow you to dis
tribute the computer's workload 
to the most appropriate proces
sor: the display controller, the 
graphics system controller, or 
the host CPU. 

Our software package, 
LX/GPl, supports a 31-bit pre
cision Object Data Structure™ 
(ODS) consisting of graphics 
primitives and functions for 
defining and changing the bit -

VAX is a trademark of Digital Equipment Corporation 

map memory. The ODS is a 
high-level mathematical 
description of the graphics data
base maintained in a World 
Coordinate space. Like a display 
list, the ODS is kept in vector 

format; however, the 

local World Coordinate 
description allows multi-
ple viewing operations of the 
database or sections of the data
base without requiring the host 
to redefine the objects. In addi
tion, all graphics transforma
tions are performed locally. 
Therefore, you can redraw the 
display quickly, without host 
processing or data retransmis
sion. Unlike conventional dis
play lists, ODS processing is 
proportional to the number of 
vectors being viewed, not the 
length of the display list. 

CIRCLE NO. 96 ON INQUIRY CARD 

Incorporating System 8000 
hardware into your graphics 
environment ensures a strong 
processor balance, where no one 
element is consistently the bot
tleneck. System 8000 software 
assures that all elements are 
equally efficient, leading to high 

performance 
and cost 
effective use 
of all the 
hardware in 
the interactive 
computer 
graphics system. 

For more 
details, call 
(617) 663-8550 
or write to us at 
7 5 5 Middlesex 
Turnpike, 
Billerica, MA 01865. 
TWX 710-347-1574. 

IDLEXIDATA 
The clear choice in 

raster graphics. 



that in 12 life-cycle tests, the 
company was able to generate 
50,000 ramp-loaded head launches 
before a crash, compared to 10,000 
launches off the surface of a disk. 

A number of other drive design
ers are reaching much the same 
conclusion about ramp loading, but 
for a slightly different reason. 
Ramp loading permits the heads to 
be retracted completely away from 
the surface of the disk, thus 
avoiding any inadvertent media 
contact while the drive is being 
shipped or moved. 

The second element of Whitney 
technology incorporated into the 
7110 takes the form of the 2, 7 RLL 
code that has shown up only in a 
small number of OEM drives. Use of 
an RLL code, explains Dick Laatt, 
director of electrical engineering 
and a second company co-founder, 
permits more data in the form of 
bits per in. to be generated for each 
flux reversal per in. In the case of 
the 3370, for example, Laatt says, a 
flux density of 8128 fcpi translates 
into a bit density of more than 
12,000 bpi. In Amcodyne's 7110, the 
disk-cartridge and fixed disk oper
ate at flux densities of 6700 fcpi, and 
bit densities of 10,000 bpi. 

The 2, 7 code that Amcodyne uses 
specifies that there will never be 
fewer than two binary ZEROS 
between successive ONES, and 
never more than seven ZEROS 
(hence the run-length limitation). 
This code is implemented on a 
custom chip, replacing the 16 chips 
typically required to implement an 
RLL code. "We had to do this for real 
estate," Laatt says, "and for 
timing." 

The company sees the chief 
competition for the 7110 coming 
from Control Data Corp. 's enhanced 
Lark II 25M-byte fixed/25M-byte 
removable drive scheduled to be 
shipped in evaluation quantities this 
fall. The 7110 will be compatible 
with Lark and SMD interfaces, but 
wit hout the interface card required 
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Amcodyne's Dick Laa! (right) and Bob Morehouse display a prototype 7110 25M·byte 
fixed !25M·byte removable disk drive, which brings IBM 's Whitney technology to the 
Winchester market. 

by coc's device. Laatt says his 
company is also looking at the 
proposed Shugart Associates stan
dard interface and at intelligent 
interfaces. "We could implement 
any interfaces," he says. "But the 

Lark is the real competition." 
Like the Lark, the 7110 incorpo

rates an embedded servo system 
that among other things eliminates 
head/disk-alignment problems in 
the removable cartridge. The com-

AMCODYNE DISCOUNTS THIN-FILM HEADS 

While Amcodyne plans to use 3370 
head flextures for its new hardware, it 
has no intention of making immediate 
use of the thin-film heads that are also 
characteristic of drives developed 
under the code name Whitney. "This 
(thin-film heads) is the least significant 
aspect of Whitney technology," says 
Jim Morehouse, director of mechani
cal engineering and an Amcodyne 
co-founder. "We looked at their 
potential , but there are not enough of 
them available in quantity, and we 
didn 't want to play 'bet your company' 
on such a critical component. " 

Instead, he explains, Amcodyne 
has combined the 3370-style flexture 
with mini composite heads-a move 
that increases the performance of the 
drive , compared to ferrite compo
nents , while at the same time allowing 
future retrofit of thin-film heads if they 
become available in satisfactory 
quantities . 

The Amcodyne heads differ from 
conventional Winchester ferrite heads 
in that they have two rails , instead of 
three. The core and gap of the head 

are built into one of the two rails and 
bonded with glass. The result is a 
head that does not suffer from 
unwanted interference from stray 
magnetic impulses from other adja
cent tracks , but one that is not as easy 
to manufacture in volume. But this is 
"not a technology problem as is the 
case with thin-film heads," he says. 
"It's a tooling problem." 

Dick Laatt , director of electrical 
engineering at Amcodyne and a 
second company co-founder, also 
believes that the heads may offer 
superior performance compared to 
existing thin-film components at 
current track-density levels, and that 
for now, Amcodyne's product line will 
not need this element of Whitney 
technology. "Thin-film read /write 
heads can give you a 1 5-percent 
improvement in terms of flux density," 
he says . "But after that, their 
performance plateaus and can actual
ly fall off ." Laatt believes that 
Amcodyne could use thin-film heads 
at some future date , but for the 
moment, they are too expensive. 
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THE UNPERSONAL 
UNEQUALLED PRICE/ 

PERFORMANCE 
UNLIMITED 

CONFIGURATIONS 
UNSURPASSED 

RELIABILITY 
UNMATCHED 

ERGONOMICS 
AND 

UNIX'~OPTIMIZATION 

Meet the Series 2000 business system. 
We call it the UnPersonal Computer be
cause it offers you the multi-user, multi
tasking performance and configurability that 
you can 't get from any "personal computer '.' 

The Series 2000 can start out as a 
powerful, single-user desktop system, and 
then become very " unpersonal " as you add 
intelligent workstations to share a common 
database. UN IX-optimized, this multi-user 
system streamlines business computing in 
any environment-from a one-man shop to 
the busy department of a large company. 

Besides intelligent workstations, the 
highly-configurable Series 2000 includes 
optional Multibus TM attachment, and a 
choice of disk storage modules and high
speed dot-matrix printers. 

The Series 2000 gives you, the OEM , 
many unfair competitive advantages: 

PRICE/PERFORMANCE. Series 2000 
costs less per workstation than a multiple 
configuration of personal computers. And 
you don't have to worry about incompatibili
ties, hidden upgrade costs or performance 
degradation when you need to expand. 

UNIX-OPTIMIZED. Series 2000 has 
been optimized for the UNIX operating sys
tem . The hardware was designed with over
lapped, high-speed disk operation and large 
memory capacity to run UNIX more 
efficiently. 

CHOICE OF SOFTWARE. The UNIX 
operating system comes with the C com
piler and a host of utilities as standard. 
Language processors, such as COBOL, 
FORTRAN, BASIC interpreter, and BASIC 
compiler , are optional. 



COMPUTER. 
HIGHLY CONFIGURABLE. Series 

2000 expands easily-from single-user to 
multi-user operation. And there's a wide 
choice of disk storage modules and high
speed printers to optimize the selected 
configuration. 

FASTER DATA ACCESS. The Series 
2000 main processor breaks the access 
bottleneck by using tightly-coupled multiple 
microprocessors for concurrent processing, 
disk access and workstation access. Totally 
overlapped data transfer and processing 
means shorter response times and better 
throughput. If it's desktop power you want, 
we can really crunch numbers with our 
8-M Hz 8086 and its optional 8087 arithmetic 
coprocessor. 

WORKSTATION POWER. Series 
2000 workstations are available with 16 to 
64 kbytes of user memory. Microprocessor
controlled, each station is capable of re
ceiving down-loaded programs from the 
main processor to further improve response 
time. 

CHOICE OF DISK STORAGE. Disk 
storage up to a total of 60 Mbytes may be 
attached to the Series 2000 main 
processor. 

PRINTERS. Zentec-supplied dot-matrix 
printers operate at speeds from 180 to 500 
characters per second, or, for near-letter 
quality, from 100 to 125 characters per 
second. Options include high-resolution 
graphics, multiple character sets and forms 
handling capabilities. 

A NAME TO RELY ON. 
Our long experience serving demand

ing OEMs has made us aware of how im
portant it is to maximize system uptime. 
Zentec has built its reputation as a supplier 
of reliable, high-quality products with some 
of the highest MTBF numbers in the busi
ness. For more information, contact our 
headquarters, or call any of the sales 
offices listed below. 

ZENTEC Headquarters, 
2400 Walsh Avenue , 
Santa Clara, CA 95050 
(408) 727-7662. 

Sales Offices: 
Fort Lee, NJ (201) 944-0670 
Long Grove, IL (312) 634-9550 
Playa Del Rey, CA (213) 822-0278 
Richardson, TX (214) 690-9265 
Rockville, MD (301) 762-7990 
Santa Clara, CA (408) 727-7662 
Waltham, MA (617) 890-7915 
West Palm Beach, FL (305) 684-8898. 

UNIX is a registered trademark of Bell Laboratories . 

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

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

30 

Fast. Powerful. 
And hungry 
for action. 

System friendly. 
The drives are compact, at

tractive and mount either up
right or horizontally to fit your 

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

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

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

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

Quick, convenient 
drive interface. 

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

== : . ; ..... .. .... 
, - } -

. .... : ' : ~- : . ! : --
.. : . '· ' _·. -~ ; j'--

... . :... ~ - .. ·, . - ·~ -

SMD/LMD type interface. 

Advanced head technology. 
An exclusive DP design feature allows us 

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

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

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

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

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

Simple maintenance. 
The straightforward design of PUMA 

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

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

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

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

r-.-.,aata 
~~Peripherals 

Regional Sales Off ices & Representa tives 
Ma nagers: 
Data Peripherals, Sunnyvale, CA (408) 745-6500/Data Peripherals, Dedham, MA 
(6 17) 329-3654 . 

Sales Offices: 
Computer Peripheral Sales, Inc .. Glendale, AZ (602) 242-4025/ Electronic Innovators, 
Eden Prame, MN (612) 94 1-0830/ Hood Eng ineering Sale s, Inc .. Bellevue, WA (206) 453-
9375/ P.B. Lotz Associates, Harleysville, PA (2 15) 256·6588/ Marlin Da ta Corp., Pe rth 
Amboy, NJ (201) 442-3400/ Naco Electronics Corpora tion, North Syracuse, NY (315) 699-
2651/ Resource Data Systems, Northbrook, IL (312) 564-5440 Saber Associates, 
Melbourne, FL (800) 327-0853/ Periphera l Integration Inc .. Balhmore, MD (301) 944-826V 
SignaMa tic, Bern, Switzerland 03125-15-66/ Da ta Peripherals Italian, Milan, Italy 
4047648/ Infor/ Elec, Boulogne, France (1) 604-78-56/ X-Data, Sloug h. Berkshire, England 
(0753) 49117/ 

1,-----------
1 OK. I'll byte! [-]~ 

I 
D Send me your literature package on LYNX and PUMA 
D Include my name for fu ture mailings 
D Have a D.P. rep contact me. I D My application is: 

I 
Name 

Company 

Address 

State 

Title 

Zi p 

I 
City 

Data Penpherals, Inc .. 965 Stewart Dnve, Sunnyva le , C A 94086 I MM~~ 

I 
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pany is cooperating with the Pick jockeys for position in 
American National Standards Insti- standard operating-system race 
tute on the development of servo 
standards for these cartridges, thus 
expediting interchange of disk 
cartridges between drives of differ
ent vendors, and is talking with 
Century Data Systems about estab
lishing data formats. (It should be 
noted, however, that the Lark uses 
a cartridge with dimensions that 
are different from those used by 
Amcodyne and a number of other 
vendors.) 

Jim Porter, Mountain View, 
Calif., industry analyst and publish
er of Disk/Trend Report, feels 
Amcodyne is taking a necessary 
step in this regard. "The big 
problem with 8-in. fixed and 
removable drives is that cartridges 
cannot be interchanged . These 
vendors will be a lot more successful 
if they'd cooperate with each other." 

Porter estimates that the market 
for fixed/removable hardware is 
considerable, and that two years 
from now, 10 to 15 percent of all 
small-business systems installed 
will use a removable disk-cartridge 
drive. This translates into an 
estimated 40,000 to 60,000 drives a 
year, he says, noting that 5¥4-in. 
drives should dominate. 

The 7110 is priced at $2350 in 
1 ooo- lot quantities, excluding power 
supply. Evaluation versions are 
scheduled to be delivered during the 
fourth quarter of this year. with 
small-production versions set for 
early 1983. 
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CORRECTION 

Mini-Micro Systems erred in a chart 
that listed the performance of fou r 
microprocessors (July, p. 20). The 
chart appeared on p. 22 , and 
incorrectly listed certain attributes of 
the Motorola 68000. The correct data 
for the 68000 follow. The editors 
regret the error. 

After 10 years of installations on a 
handful of minicomputer brands, 
the Pick operating system is 
emerging as a competitor with 
products such as Western Electric's 
UNIX in the race to become an 
industry-standard, transportable 
operating system for all levels of 
computers. Pick Computer Works, 
headed by Pick author Dick Pick, is 
"coming out of the closet," says Pick 
senior licensing executive James H. 
Zukin. 

Pick has already begun its drive 
into the 16-bit microcomputer 
market with implementations for 
the Motorola Inc. MC68000 and Intel 
Corp. 8086188 microprocessors. An
other strategic marketing thrust 
has been directed at IBM Corp. 
products that go through the Value 
Added Remarketer program, which 
now includes the Series/1, 4300 and 
System 23 computers, but is 
expected also to include the popular 
IBM Personal Computer (MMS, July, 
p. 268). Pick has also reduced its 
pricing to an initial fee as low as 
$100,000 and has allowed its 
licensees to use the Pick name for 
the first time. 

All these moves represent a shift 
from Pick's historical position as a 
software-development company 
that, Zukin says, sold implementa
tions only to finance further 
development of the operating sys
tem. Skip Bushee, an analyst with 
Cupertino, Calif.-based INFOCORP 

Speed 

Architecture 

Address range 
(bytes) 

Data bus 

Packaging 

Motorola 68000 

1 2.5 MHZ (fu ll pro
duction) 
All internal data - 32 
bits 
Data bus - 1 6 bits 

Linear 16M 
Unmultiplexed - no 
speed penalty 
64-pin DIP 

Pick author and head of Pick Computer 
Works Dick Pick , helped create a 
machine-independent, nonprocedural, re
port-generating language, then worked on 
his own to surround the language with an 
operating system. 

market-research firm, says the 
changes are important if Pick wants 
to compete as a standard operating 
system. 

"Pick has a very good reputation, 
but the problem has been that Dick 
Pick's policies have prevented many 
vendors from using the system," 
says Bushee. "All the companies we 
talk to are very interested in Pick 
because UNIX is not designed for 
commercial applications and has 
shortcomings-especially in data
base management. But Pick has 
made it damned difficult." 

What Pick has going for it, 
supporters say, is its track record as 
a successful commercial operating 
system. Unlike UNIX, which was 
written for Digital Equipment 
Corp. systems and intended for 
program-development applications, 
Pick was designed from the start 
for small-business-system applica
tions and has been adapted to a 
variety of machines. 

Pick Computer Works senior vice 
president Tim Holland says that in 
the decade since it first appeared on 
Microdata Reality minicomputers 
(see "Pick: a 20-year project," p. 
34), the operating system has been 
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CIBlll!IKIN!BODUCIS 
!HI BIS! lllA !YPI MODllVI 

A! !HI BIS! PBICI. 
!HI AUTO DIALING 

CIBMl!IK lllA. 

The Cermetek 212A. gives modem 
users the features they want: 
· Auto dialing from the terminal 

without need for a telephone 
· Last-number-dialed storage 
· Auto answer/speed sense 
· 300/1200 BPS full duplex 

operation 
· Bell 212A. and 103/113 compatible 
· Selftest 
. Analog loop test 
· Remote/local digital loop test 
· Compact size 
· One year limited warranty 

In addition to these features 
the auto dialing Cermetek 212A. 
can be customized for the OEM by 
virtue of its on-board micro
processor. 

Write us and ask for special 
pricing for system integrators, 
quantity discounts, or other 
innovative modem products at 
Cermetek Microelectronics, Inc . 
1308 Borregas Ave., Sunnyvale, 
California 94086 or call 
( 408) 734-8150. Ask for 
Stephen Durham. 

~cermetek 
~-microelectronics 

Advanced data systems through innovative components. 
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CIRCLE NO. 31 ON INQUIRY CARD 

33 



Illini-Miera Warlll 

installed on 9000 computers. Zukin 
estimates that users have paid an 
average of $10,000 per license for a 
total of $90 million in Pick 
operating-system fees. In addition, 
an extensive network of system 
houses and dealers have developed 
$250 million worth of application 
programs. INFOCORP's Bushee esti
mates there are 4000 to 5000 UNIX 
installations. A large number of 
those are said to be in university, 
rather than commercial, environ
ments. 

Analyst Jean Yates, whose Yates 
Ventures has devoted much of its 
energies to tracking UNIX as a 
proposed industry standard (MMS, 
June, p. 155), acknowledges that 
there has been a rising demand for 
information on Pick as well. 
"There's an incredible interest in 
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The Pick operating system traces 
its roots to the mid-1960s when TRW 
Inc. was required by the federal 
government to come up with a 
sophisticated database system to 
manage the Cheyenne helicopter 
contract. The government did not 
specify what hardware was to be 
used, so TRW programmers-includ
ing Dick Pick-came up with a 
machine- independent , nonpro
cedural , report-generating language. 

After leaving TRW, Pick worked on 
his own to surround the reporting 
language with an operating system. 
The fi rst implementation was done for 
Microdata, and a user-friendly, disk
based, multi-user, virtual operating 
system with an integral database 
manager emerged . Its report genera
tor, which used prose statements 
instead of a high-level language, was 
dubbed English by Microdata. The 
operating system featured bui lt-in 
data security such as password 
protection ; variable field , record and 
file handling ; integrated word-pro
cessing utilities ; built-in program
development tools ; and a library of 
business applications. 

In addition, the built-in relational 
database facility with its variable
length records (as much as 32K bytes 

The Datamedia 932 multi-user microcom
puter is based on the MC6BOOO and is the 
first such system to run the Pick operating 
system. Competitors will follow soon. 

Pick because Bell Labs is not 
supporting UNIX," she reports, but 
points out that the lack of Bell 
support can be attributed to federal 
regulatory controls. She adds, "If 
Bell isn't willing to meet the needs 

PICK: A 20-YEAR PROJECT 

each) is said to save disk space 
compared to fixed-length database 
schemes. The virtual memory design 
automatically shifts programs and 
data between real memory and disk 
using a least recently used algorithm, 
which is said to eliminate the need for 
programmers to overlay or segment 
programs. 

The operating system was available 
only on Microdata systems until the 
late 1 970s when Pick severed his ties 
with Microdata. Pick Computer Works 
then made an unsuccessful bid to 
become a system vendor with a 
French-built lntertechnique mini de
signed to outperform Microdata 
systems in the same price range. Pick 
soon returned to full-time software 
development and sold the rights to the 
system to Evolution Computer Sys
tems Corp. The next official Pick 
implementation was done for The 
Ultimate Corp., a group of former 
Microdata dealers headed by Ted 
Sabarese and configuring systems 
based on Honeywell Level 6 and DPS 
6 minicomputers. Ultimate met with 
greater success than the financially 
troubled Evolution . In four years, the 
company has grown to $30 million in 
annual sales, placing soo Honeywell 
machines and nearly 1 oo of its newer 

for a commercially viable UNIX, 
people will look elsewhere." 

Pick officials say that interest in 
Pick has grown so much that 116 
vendors approached the company 
last year seeking licenses for the 
operating system. From them, Pick 
has chosen a strategic handful that 
are expected to greatly expand the 
Pick base. These include: 

• Pennsauken, N. J . , terminal 
manufacturer Datamedia, which has 
introduced its 68000-based 932 
system that sells for about $22,000 
in a six-terminal configuration, and 
is said to be the lowest priced Pick 
system to date (see "A look at 
Datamedia's MC68000!Pick system," 
p. 42). 

• Computer Distributors, Inc., 
Bellevue, Wash., which has begun 
marketing an IBM Series/1 minicom-

DEC LS1-11-based products. 
As Ultimate was gearing up, Prime 

Computer, Inc., introduced its Prime 
Information package, a small busi
ness-oriented product designed by 
fo rmer Microdata personnel and 
generally regarded as a Pick pack
age. 

In 1980- before Ultimate's Ls1-11 
product hit the market- Applied 
Digital Data Systems introduced what 
was heralded as the first microcom
puter implementation of the Pick 
operating system. The ADDS Mentor, 
based on the Zilog zaooo microcom
puter, fills the market slot below Pick 
minicomputers, but above new Data
media products. However, ADDS is 
expected to introduce a lower end 
product by year-end as well as a new 
high-end Mentor version. Holland 
says ADDS expects to ship 1 ooo 
systems this year and 4000 in 1 983. 

Pick officials say they are in the 
1 ath year of a 20-year project that will 
culminate in a major revision in 1984. 
That revision, R84 , is expected to 
shore up communications weakness
es and to embed as many as a dozen 
standard applications to reduce the 
number of application programs 
required . 
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MlllllEl lllTY 
Introducing new add-in memories for DEC, 
Data General and Perkin-Elmer minis. 

Reliability. It starts with our industry-stan
dard dynamic RAMs. And since we are a 
world-leading component and board supplier, 
we can deliver high volumes. On time. At 
very competitive prices. And of course, all of 
our new DEC, Data General and Perkin-Elmer 
fully compatible add-in memories are backed 
by a one-year limited warranty. 

For PDP-11170 and VAX 111750, 
up to 64K x 39. 

MK8044: Up to 256K x 39 with two-way 
serial interleave. 

MK8022: Up to 128K x 18. 
MK8035: For Perkin-Elmer 3210 through 

3250, up to 512K x 39. 
MK8033: For MV/6000 and MV/8000, up 

to 256K x 39 with on-board error logging. 
For complete specs, contact Mostek Corpo

ration, 1215 W. Crosby Rd., MSllOl, Carroll
ton, Texas 75006 (214) 466-6000. In Europe, 
contact Mostek International at (32)2. 762. 
18.80. In the Far East, Mostek Japan KK 
(81)3 . 404-7261. 

IJUNITED 
TECHNOLOGIES 
MOSTEK 

FOR GENERAL INFORMATION, CIRCLE NO. 103 ON INQUIRY CARD. FOR INFORMATION ON MK8075, CIRCLE NO. 176. 
FOR MK8044, CIRCLE NO. 1n. FOR MK8022, CIRCLE NO. 178. FOR MK8035, CIRCLE NO. 179. FOR MK8033, CIRCLE 
NO. 181 . 

LSl-11/23, PDP-11/44, PDP-11170, VAX 111750 and DEC are trademarks of Digital Eq_uipment Corporation. 3210 and 3250 are trademarks 
of Perkin-Elmer Corporation. MV/8000 and MV/6000 are trademarks of Data General Corporation. ©1982 Mostek Corporation 





• • 
Single-User with • Background Consoles 

Real-Time Control • • 
Password Protection • • • 
Time and Date Stamps • • • • 
Record and File Locking • • 
Local Area • • • Network Support 

Shipped with Editor, 
Assembler and Debugger • • 
1 Megabyte • • • • Memory Management 

Winchester Disk Support • • • • 
• 

demark of Digital Research Inc. 
nt CP/M-86. and the Digital Research logo 

I Digital Research Inc. 
1s a trade name of International Business 

.Corp. 
a trademark of Bell Laboratories. 

-86 is a trademark of Intel Corporation. 
Copyright 1982 by Digital Research 



"At Ultimate Corporation, 
I've seen the distribution business 
become fiercely competitive over the 
past few years. 

That's why I do business with 
Honeywell. 

Honeywell offers a family of 
fully compatible systems, including 
field-expandable systems to grow in 
stride with my customers' needs. 
Which is a smart investment for all 
concerned. 

Secondly, Honeywell pricing is 
always competitive. 

And outstanding service and 
support are part of the deal. I get the 
benefit of a Honeywell marketing 
team that works exclusively for busi
nesses like mine. 

As well as a world-wide field 
service network and the option of 
on-site and classroom training for 
my customers. 
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Finally, I've found the Honeywell 
name is of immense value. It's proba
bly the single biggest reason I'm able 
to sell to the Fortune 500. 

CIRCLE NO. 75 ON INQUIRY CARD 

Theodore M. Sabarese, 
Chairman of the Soard, President, 
The Ultimate Corporation 

I signed my contract with 
Honeywell in 1978, and at that time 
my sales were $256,000. 

Now I have $30,000,000 in sales. 
And the profits to go with it." 

To find out how you can partici
pate in the Honeywell Distribution 
Sales Program, call 800-343-6294 
(within the 617 area, call 552-2264). 
Or write John Keenan, Honeywell, 
3 Newton Executive Park Drive, New
ton Lower Falls, Massachusetts 02162. 

Honeywell 
You should see 

what we do with computers. 
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puter with the Pick operating 
system that will be sold through IBM 
VARS. 

• Systems Management, Inc., 
Rosemont, Ill., an IBM v AR and 
long-time distributor of Pick prod
ucts, that will market the cm 
product, and that has contracted 
with Pick for an implementation of 
the operating system on IBM 4300 
series mainframes. 

• Altos Computer Systems, 
which is planning a fall introduction 
of a Pick-based version of its ACS 
8600 desk-top, multi-user system 
built around the 8086. 

In addition to these announced 
products, Pick is working on an 
implementation for the IBM Personal 
Computer in anticipation of a 
multi-user version that would be 
sold through the v AR channel. The 
company also plans an implementa
tion for National Semiconductor 
Corp. 's NS16000 microprocessor. 
Another implementation under ne
gotiation would put the operating 
system on Fortune Systems' 68000-
based 32:16 (MMS, August, p. 5). 

Pick is also casting about for a 
supermini implementation for the 
operating system among candidate 
systems from Gould S.E.L., Data 
General Corp. and Perkin-Elmer 
Corp. 

"We've reached our critical mass 
and are now exploding on the 
market," says Holland, who pre
dicts that the installed base will 
double within two years and will 
reach at least 50,000 within five 
years. That number could increase 
significantly, however, if the IBM PC 
implementation is well received. 

With eight Pick implementations 
in active marketing during 1982 
(including the IBM Series/1), the 
company expects "at factory" values 
of those machines to reach $366 
million this year, with those 
systems carrying an estimated 
retail value of $800 million. This 
compares with at-factory levels of 
$240 million in 1981 and $186 million 
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The Pick operating system has branched out to be used on a variety of machines since 
its beginning on Microdata Reality equipment in 1974. lntertechnique minicomputers 
followed-briefly through Pick Computer Works, then through Evolution and now through an 
overseas operation of General Automation. Prime minicomputers came up in 1979, and, in the 
same year, Honeywell Level 6 minicomputers were brought up for the Ultimate Corp., which 
now has added an implementation for DEC LSl-11 s. Other microcomputer implementations 
began in 1980 with the Zilog Z8000 for ADDS, and a Motorola MC68000 version came up this 
year for Datamedia and is believed to be under consideration at Fortune Systems. The Intel 
8086188 will start with an implementation for Altos Computer Systems, and an 8088 version is 
in the works for the IBM Persona/Computer. Other IBM products include the Series/1, which 
will be marketed by CD/ through companies such as SM/, while SM/ is expected to be the 
first to offer a 4300 version. 

in 1980. 
However, Pick's internal fore

casts, which rely heavily on the 
presumed succes::; of the IBM base 

products, call for a quadrupling of 
that at-factory number to more than 
$1.6 billion in 1984. At that time, 
Pick analysts predict, the Series/1 
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Alpha Micro introduces its 68000-
based line of systems. 

A line that provides a growth path 
from a one-terminal system to a sys
tem that supports over 60 terminals. 

And it's growth that doesn't sacrifice 
your software investment because 
software developed for our one-user 
system can run on our 60-user system. 

The AM-1000. A IO MB, multi-user 
system that fits on a desk. 

Alpha Micra's 68000-based product 
line begins with the AM-1000. A desk
top business system that supports two 
users and a printer, offers 10 MB of 
storage, and provides 128 KB of mem
ory. And with its 32-bit capabi lity, the 
AM-1000 offers you the kind of per
formance not avai lable from 8- and 
16-bit systems. In other words, it out
performs most of the currently avai l
able small business systems. 

The price? Under $10,000. 

From micro to mini to mainframe 
with one product line. 

Alpha Micro 68000-based com
puters move from the micro through 
the mini and even the mainframe 
categories. You can go from a one
user system with 128 KB of memory 
and 10 MB of disk storage to a 60-user 

ALPHA MICRO 68000-BASED SERIES OF SYSTEMS 
MODELS STD I MAX STQ-:=J MAX 8_TD 1 MAX §TD 1 OPT OPERATING 

DISK STORAGE MEMORY SERIAL 1/0 I---SOFTWARE SYSTEM 
1. AM IOOOF lGMB 40MB 128KB 256KB 3 3 A B AMOS 

(dual floppy) 
2. AM 1000W IOMB 40MB 128KB 256KB 3 3 A B AMOS' 

(winchester 
choice of floppy 
or VCR backup) 

3. AM 1042 32MB 24GB 5t2KB 
(winchester) 

4. AM 1062 60MB 24GB 5t2KB 
(winchester) 

A AlphaBASIC.~ AlphaPASCAL~ ' AlphaUSP,'"' AMOS,• 
Macro-assembler, Word Processing, 150 subroutines, 
utilities and diagnostics 

'i\wnlahlt• Ith quilrkr. 19X2 

system with 3 MB of memory and 
2.4 gigabytes of disk storage. 

A product line that starts so small 
and grows so large simplifies program
ming and technical support efforts. 

3MB 2 26 A B AMOS" 

8MB 2 68 A B AMOS' 

B Programming languages FORTRAN and COBOL, 
in addition to over 100 AlphaBASIC• turnkey applica
tions are available from third-party sources. 

If your business needs a computer, 
you need Alpha Micro. 

ful. It's multi-user, multi-tasking and 
timesharing. Its device indepen
dence allows virtually any standard 
terminal or printer to be easi ly inte
grated into any Alpha Micro system. 
You choose the exact configuration 
that meets your needs and your 
budget. The Alpha Micro 68000-based 

line is the latest, most competitive 
technology. 
• Performance - The Alpha Micro 

68000-based product line has the 
speed and versati lity of the very 
latest and most powerful micro
processor chip. 

• Software - The Alpha Micro Operat
ing System .. . AMOS ... is standard 
throughout the product line. That 
means software developed for the 
smallest system can run on the 
largest system. And AMOS is power-

Finally, AMOS is proven and field
tested, running on over 7000 Alpha 
Micro systems installed since 1977. 
• Service - International service and 

support. 
• Cost- For all these reasons and more, 

Alpha Micro products offer you an 
outstanding price/ performance ratio. 

alpham1crc 
17881 Sky Park North. Irvine. CA 92713 

software. 
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Find out more about Alpha Micro. T- io3I 
II It makes sense to find out more aboul the 68000- I 

based line from Alpha Micro. Ca ll Alpha Micro 
I at ( 800) 854-8406. In Californ ia, cal l co llect ( 714 ) I 

641-0386. Or fill o ut and send us the coupon. 
I 0 Send the name of my nearest Alpha Micro Dea ler. I 
I 0 I'm interested in becoming an Alpha Micro Dea ler. I 
1 ~~ I 
I Title Phone I 
I Organization I 
I Address I 
I City State __ Zip I L _______________ J 
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A LOOK AT DATAMEDIA'S MC68000/PICK SYSTEM 
This month, Datamedia Corp., the 

Pennsauken, N.J.-based CRT-terminal 
vendor, is expected to begin limited 
production of its first computer 
system, a Motorola MC68ooo-based 
system running the Pick operating 
system. 

The 932, as the Datamedia box is 
dubbed, is the first implementation of 
Pick on the MC68000. It is expected to 
retail for $15,ooo in a free-standing 
cabinet version that includes 128K 
bytes of memory, 12M bytes of 5V4·in. 
Winchester-disk storage, 1 OM bytes 
of streaming-tape backup capacity, 
six terminal ports, two printer ports, 
one IEEE 488 port and the Pick 
operating system. The system can be 
expanded to include 2.1 M bytes of 
RAM, 76M bytes of disk, SOM bytes of 
tape backup and 16 terminal ports. 

Datamedia president Bill Shipman 
says typical eight-terminal configura
tions are expected to retail in the 
$25,000 to $30,000 range, but a 
six-user system can be configured for 

alone will have an at-factory value 
of $100 million. 

Another factor in those projec
tions is the assumption of an 
ever-expanding Pick world. That 
expansion, in turn, is at least 
partially predicated on the indus
try's response to Pick's loosening of 
its admittedly restrictive licensing 
practices. 

A major revision of Pick's pricing 
strategy has reduced the price of 
implementations from more than $1 
million for a minicomputer to a 
starting price of $250,000. Holland 
points out that the pricing was 
intentionally high in the past 
because minicomputer implementa
tions were restricted to one vendor 
per machine , and all development 
costs had to be recovered from a 
single implementation. He also says 
the pricing reflected not only the 
cost of the implementation, which 
includes debugging and initial 
handholding, but also some of the 
cost of the 300 man-years of work 
that have gone into the Pick 
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as little as s22,ooo. 
Shipman says the 932 will be 

marketed through dealers and system 
houses including existing Pick 
resellers who are seeking lower 
priced hardware for their applications. 
Datamedia has added 2780/3780 
protocol emulations to the Pick 
package, and says it will use a 
dedicated 110 microcomputer to han
dle 3270 SNAISDLC and X.25 emula
tions. 

"We perceived a gap in the Pick 
world and saw a way to fill it," 
Shipman says. But he admits that 
Datamedia may have the honor of 
being the lowest priced Pick system 
for only a short while until other 
competitors line up. However, he 
adds that the company is also 
planning a desk-top microcomputer 
system that will "most likely" be 
Pick-based as well and could 
compete with a Pick production from 
Altos. 

operating system. Further, he 
notes, the pricing is not that high 
when the prohibitive expense of 
internal operating-system develop
ment is considered. 

In the microcomputer market, 
Pick's implementation is generally 
$100,000, with commitments for 
royalty levels based on a $250 
end-user fee for a single-user 
system to as much as $1000 for a 
high-end 16-bit microcomputer. The 
lower fees reflect both the lower 
price of the hardware and the fact 
that microcomputer licenses are 
nonexclusive, so development costs 
can be amortized over many 
products. 

However, to ensure that micro
computer vendors are serious about 
selling Pick in reasonable quanti
ties, Zukin says, licensees are 
required to commit to royalties of 
$100,000 the first year, $200,000 the 
second, $300,000 the third and 
$400,000 in the fourth for a total 
investment of $1 million. 

Another change at Pick involves a 

move toward actively marketing the 
system. The company has just 
added its first vice president of 
marketing, William W. Walsh, 
formerly president of ESCOMIMoun
tain States, a Denver-based Prime 
Computer, Inc., and Microdata 
Corp. dealer. 

cm general manager John Craig 
says his company has been encour
aging Pick to develop greater 
visibility in the market. "With the 
introduction of the IBM (Series/1) 
product, the company will become 
more promotion-conscious," he 
says. cm president Dennis Brown 
points out that the IBM name will 
help to promote Pick. "With the' IBM 

name on the front of it, we are 
opening doors we've never opened 
before. We've got one dealer 
already bidding 300 systems," 
Brown says. CDI, an IBM 

Masterv AR (a value-added distribu
tor that resells IBM products to 
dealers and system houses rather 
than end users), has signed 11 

dealers to date and expects to add 
another 20 by year-end. 

Holland agrees that the IBM 

connection will do much to spread 
Pick's reputation. "cm signed a 
three-year contract with IBM for 
1000 Series/ls, and I wouldn't be 
surprised if they do that in one 
year," Holland says. Zukin says 
Pick intends to have the biggest 
share of the IBM v AR market. 

Another potential accelerant in 
Pick's growth is the Altos imple
mentation, which Zukin character
izes as Pick's "experiment" in the 
computer-retailing channel. He says 
that, by 1984, Altos could be the 
number two Pick house in terms of 
unit shipments . 

Ron Conway, North American 
sales and marketing vice president 
at Altos, estimates that of the 
company's projected sales of 30,000 
to 40,000 units in 1983, as many as 
5000 will go out the door with the 
Pick operating system. 

- Geoff Lewis 
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To yotar host CPU 
our Wmchester Disk backup 

looks just like your 
Winchester Disk. 

Now, costly interface designs are eliminated when 
you specify EPI's STR®-Stream. That's because this 
compact, reliable 1/ 4" cartridge incremental recorder 
has a system designed interface that emulates both 
the power requirements and interfacing of Winchester 
disks. Interfaces available include PRIAM, ANSI, 
nine track tape and DEi funnel• look-alikes. 

STR®-Stream offers the highest data integrity 
(< one soft error in 109 bits) , and unit-to-unit com
patibility of any recorder in its class. To achieve this , 
it utilizes a wide write track, narrow read track, read
after-write circuitry and CRC verification . 

The recorder stores up to 17 Mbytes (unformatted) 
on a DC-300XL cartridge, yet takes up no more 
physical space than an 8" floppy . 

Each STR® -Stream comes complete and ready to 
plug into your compatible controller. Domestic 
U.S . price is $1115 in quantities of 100. 

EPI , with more than 10 years experience moving 
tape , has the technology and resources to back 
you and your Winchester disks. 

For complete information on STR®-Stream, write 
to Electronic Processors, Inc ., P.O. Box 569, 
Englewood, CO 80110 . Phone (303) 761-8540. 

Let EPI remember for you. 

11111 ELEITRODIE PROIESSORS 
1 IDIORPORATED El/2 
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SPOTTED 
HORSE 



I A~INTERESTEDl 

Name -------
Company ----------------
Street ------------------
City _________ state ____ Zip __ _ 

Phone 
D Send more information . D Send 68 MAGNUM @ $745.00 plus 

$5.00 handling 
D Send 68 MAGNUM MANUAL@ $10.00 
D Check enclosed D Visa/ MC # Exp. Date __ 

Signature-----------------

INTELLIMAC, Inc. 
6001 Montrose Road • Sixth Floor 
Rockville , MD 20852 • Phone: 301 /984-8000 
TWX: 710-828-9800. Cable : INTELLIMAC 

INTELLIMAC ~-Ii __ ,,,. 

Intelligent Machines 

INTELLIMAC, Inc. 
6001 Montrose Road • Sixth Floor 
Rockville, MD 20852 •Phone: 301/984-8000 
TWX: 710-828-9800 •Cable: INTELLIMAC 
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Support for graphics standards 
swells to 15 vendors 

are similar in function, which has 
led to speculation about which 
standard would emerge victorious. 
But participants say there is no 
conflict between the VDI and 
NAPLPS standards because they are 
intended for different purposes. 
"vm may be encoded in more than 
one manner and is intended to 
support many types of devices,'' 
says Intel's Cohen, "whereas 
NAPLPS is bound only to ASCII code 
and raster-scan devices." Although 
NAPLPS's data compression will 
make it difficult to express vm's 
more orthogonal capabilities in 
videotex, several companies intend 
to provide translation from vm to 
NAPLPS. 

Digital Equipment Corp., Intel 
Corp. and Tektronix, Inc., have 
been joined by 12 vendors of 
graphics hardware and software in 
support of two graphics standards 
undergoing finalization by Ameri
can National Standards Institute 
committees (MMS, July, p. 48). One, 
North American Presentation 
Level Protocol Syntax, defines the 
interface and communication proto
col for videotex. The other, Virtual 
Device Interface, defines the inter
face between graphics utilities 
software and a broad range of 
hardware devices that display, 
enter or output graphic information 
in such applications as CAD/CAM and 
business graphics. Both standards 
are aimed at improving software 
portability among different ma
chines and reducing overall costs for 
graphics. 

The 12 companies are AEL 
Microtel, Ltd., Burnaby, British 
Columbia; Digital Research, Inc., 
Pacific Grove, Calif.; Graphics 
Software Systems, Wilsonville, 
Ore.; Hazeltine Corp., Commack, 
N. Y.; International Computers 
Ltd.' London, England; ISSCO 
Graphics, San Diego, Calif.; 
Mannesmann Tally, Kent, Wash.; 
Microsoft, Bellevue, Wash.; N orpak 
Ltd., Kanata, Ontario, Canada; 
Precision Visuals, Boulder, Colo.; 
Westinghouse Electric Corp., Pitts
burgh, Pa.; and Xerox Corp., 
Dallas. 

The companies' support of the 
standards includes technical and 
research personnel for the ANSI 
committees to accelerate the devel
opment and evaluation process, and 
commitment to develop and market 
products based on the two stan
dards. 

One product has already surfaced 
from Norpak in a NAPLPS videotex 
decoder that conforms to the 
working version of the standard 
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defined by American Telephone & 

Telegraph in 1981. AEL Microtel has 
shown a prototype NAPLPS device. 
Moreover, once the NAPLPS stan
dard is finalized, Intel plans to 
release a graphics controller chip 
dubbed the 82720 and a board set 
based on that chip that will lower 
the cost of videotex to users. 
"Current TTL implementation costs 
about $500 in quantity,'' says ANSI 
X3L2 committee member Bruce 
Cohen, an Intel graphics software 
engineer. "The LSI version will be a 
factor of two to four cheaper." 

Cost savings from the VDI 
standard will result from its 
implementation in silicon. The 
commands of graphics utility soft
ware must be translated by 
software device drivers into the 
hard ware instructions of each 
plotter, terminal, digitizer and 
similar device . "We have written 
more than 40 device drivers for our 
DI-3000 graphics software, and it's 
not cheap,'' explains Jim Warner, 
president of Precision Visuals. "The 
vm standard will make each device 
driver much easier to write." A 
VLSI-based top-end for graphics 
devices will eventually map hard
ware instructions into the VDI 
standard interface, eliminating the 
need for such device drivers. 

The vm and NAPLPS standards 

ANSI is considering several other 
graphics standards, including PMIG 
(programmer's minimal interactive 
graphics), GKS (graphic kernel 
system) and an enriched version of 
the CORE system. Observers stress 
that these standards, which imple
ment the higher level graphic 
application programmer interface, 
do not conflict with the proposed 
vm and NAPLPS standards. 

ANSI committee X3H33, under the 
direction of Thomas Reed of Los 
Alamos Laboratory, is finalizing 
VDI. It is expected to be available in 
final form for public comment in the 
fourth quarter of 1983. The commit
tee is considering NAPLPS, and it 
should make public review before 
year-end. -Kevin Strehlo 

Tl ADDS 99000-BASED MINIS 

Texas Instruments lnc.'s Business System 600 Series includes seven 
packaged minicomputer systems based on Tl's single-board 990/1 OA CPU, 

which contains the TMS99000 microprocessor. With the computers, Tl has 
increased system reliability by decreasing the number of circuit boards from 
five and one-half (in the 990/1 o CPU) to one in the 990/1 OA CPU. In most cases, 
the 990/1 OA is said to increase computer system throughput 1 .5 times over 
the current mid-range 990/1 o processor. 

The 990/1 OA CPU includes the TMS99000 processor, 256K to 512K bytes of 
64K error-correcting dynamic RAM and an asynchronous communica
tions port. All Business System 600 computers include the 990/1 OA CPU, a 
13-slot chassis, new front-panel and cabinet styling and a 911 video display 
terminal with a dual controller. The family's price range is $22,500 to $49,000. 
Shipments are scheduled to begin in the third quarter of this year. 
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Legislation to restrict retailer 
locations may be postponed a year 

A u .s. House of Representatives 
hearing on the Retail Dealers Act, 
legislation that would sharply re
strict the freedom of manufacturers 
of computer, word processor and 
other office equipment to sell their 
products in some geographic areas, 
was postponed in July, which means 
chances for the act to be passed this 
year are dim. 

The Act, H.R. 4009, attempts to 
provide office- and computer
equipment retail dealers with sanc
tions protecting them from supplier 
actions that may adversely affect 
the dealers' business interests. Such 
actions include a manufacturer's 
opening of a retail outlet within 20 
miles of its current one. A similar 
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bill has already been approved by 
the Senate Commerce Committee. 

The dealers' new rights under the 
bill would include a 60-day notice of 
a manufacturer's decision to estab
lish a new dealer and the ability to 
sue for damages against any 
manufacturer's action considered 
unfair or inequitable. 

Thomas Campbell, director of the 
Federal Trade Commission's Bu
reau of Competition, was scheduled 
to testify at the canceled hearing. A 
copy of his prepared statement 
shows that the FTC believes the act 
is very bad legislation. 

His statement pointed out that 
the FTC opposes the bill because 
H.R. 4009 will have two principal 

anticompetitive effects. For one, it 
will deny consumers the benefits of 
increased intrabrand competition, 
resulting from the establishment of 
new additional dealerships. Second
ly, it will tend to result in market 
inefficiencies and increased costs. 
These increased costs in distribu
tion systems will be passed on to 
consumers. 

"Under H.R. 4009, manufacturers 
and distributors, who heretofore 
exercised broad independent busi
ness judgment in determining or 
modifying their marketing policies, 
strategies and practices, will find 
themselves unduly restricted by a 
statute requiring them to give 
advance notice and/or compensate 
dealers for the 'privilege' of making 
legitimate business decisions," 
which is a provision of the act. 

Campbell also stated, "This 
environment may result in suppli
ers' insisting on strict territorial 
restrictions and limitations in deal
ership agreements, thus limiting 
the suppliers' obligations to provide 
notice or pay compensation. Suppli
ers may also tend to spend greater 
resources in policing territorial 
limitations to prevent dealers from 
unilaterally expanding their market 
areas. As a result, distributional 
flexibility, innovation and efficiency 
may be substantially reduced." 

The Computer and Business 
Equipment Manufacturers Associa
tion also opposes the legislation. It 
filed a statement with Congress 
that argued the legislation should 
be called a "lawyers full-employ
ment act" because of the amount of 
litigation it will create if enacted. 
The language of the bill is so 
ambiguous, it said, that attorneys 
will have to be called upon to 
decipher what the phrases mean. 
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IT'S TIME YOU 
PUT YOUR NAME 
ONTHELINE. 
Introducing the new GE 3000 fami!Y of printers. 

When you put your name on this line of printers, you'll find the GE 3000 
family is the best idea you ever had. 

At GE, we've developed a very basic philosophy . .. when an OEM speaks, 
we listen. It sounds simple, but just try talking to other suppliers. 

The new GE 3000 family of serial printers is the perfect example. Com
pact, lightweight, and functionally styled, these tabletop matrix printers are 
specifically engineered for the OEM supplier. 

Our new line of six printer models offers cost effective solutions to virtually 
all your printing requirements. Standard print quality from 180 to more than 
500 cps. Near letter quality from 100 to almost 200 cps. 80 and 136 column 
models. 

A full range of standard features such as 72 x 72 dot/in. graphics with 
precision paper movement, self-threading paper load mechanism, dose tear-off, 
six part forms capability, popular parallel and serial interfaces, and local and 
downline configuration selection with non-volatile storage. Plus a range of op
tions and paper handling accessories for office and factory applications. And 
everything backed up by worldwide GE service. 

Now You CAN SOLVE YOUR CUSTOMER'S NEEDS 
EFFICIENTLY AND EFFECTIVELY 

The GE 3000 family is designed to offer OEM's the advantage of single
design simplicity ... without the application limitations of a single model pro
duct line. 

The GE 3000 gives you configuration flexibility. Application flexibility. De
sign commonality and price/ performance leadership. 

OF COURSE, INNOVATIVE IDEAS 
ARE NOTHING NEW TO GE. 

Our root!' 10 back to Thomas Edison. It was in his tradition that in 1969 we 
introduced th1.: iirst electronic data printer with modem LSI circuitry. Since then, 
we've continued in that inventive spirit, supplying OEM's with the finest in ad
vanced printer solutions ... longer than any other printer supplier. 

General Electric. We're the industry leader in electronic printing. After all, 
we pioneered the industry in the first place. 

First In Electronic Printing. 
For the solution to your printing needs, call TOLL FREE 1-800-368-3182, 

General Electric Company, Data Communication Products Department IN3Pl, 
Waynesboro, VA 22980. In Virginia, call 1-703-949-1170. 

GENERAL 9 ELECTRIC 
CIRCLE NO. 73 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/September 1982 49 



Mini·Miara Warld 

Color-output devices bloom, 
improvements to follow 

The recent explosion of attractive 
color-graphics CRT displays signals 
a need for color-output devices to 
meet that burgeoning market, 
evidenced in part by the promise of 
such forthcoming technologies as 
Epson America, Inc. 's ink-dot 
printer (MMS, July, p. 266). Howev
er, color-output devices still have 

Tektronix's model 4662 option 31 eight
pen plotter offers higher output quality than 
plotters, and although typically slower than 
printers, some users will make that trade-off 
for quality. 

not reached a balance in price, 
speed and quality. For example, 
costs increase when a manufacturer 
adapts black-and-white printers for 
color, and develops graphics soft
ware. 

The minicomputer and microcom
puter market for color output is 
ready to open, but not until at least 
a year from now, says Chet Baffa, 
vice president of marketing at 
Okidata Corp., Mount Laurel, N.J. 

He cites a lack of software as the 
reason. While the necessary print
ers and plotters for color output 
exist, graphics software to run the 
devices is in demand but not 
supplied, he says. 

Ralph Finley, head of the 
Electronic Printer Industry Service 
at Dataquest, Inc., a Cupertino, 
Calif., market-research firm, 
agrees: "To handle color properly, it 
takes almost an order of magnitude 
more computing horsepower than 
for black and white,'' he says. 
"Color software is much more 
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difficult to write and develop." 
Finley adds that, while low-end and 
very high-end computers offer 
color, mid-range models have virtu
ally none. For instance, none of the 
traditional business computer sup
pliers, such as Burroughs Corp., 
Sperry Univac, Honeywell Informa
tion Systems and IBM Corp., 

Okidata's Pacemark 2410 dot-matrix print
er produces two-color output. A model with 
more colors is expected next year. 

support color. "Some minicomputer 
vendors such as Digital Equipment 
Corp. and Hewlett-Packard Co. 
have special software packages to 
generate color data with pen 
plotters,'' says Finley. "But those 
packages take a very experienced 
programmer quite a while to learn, 
write and load to get good output." 

Finley says a limiting factor is 
development time. Hardware is 
available now, Finley says, and 
points to the Integral Data Sys
tems, Inc., and PrintaColor offer
ings. "Another couple of dozen 
entries are coming down the pike 
within the next six months,'' he 
says. 

Even if graphic-software devel
opment catches up with output
device technology, some price/ 
performance adjustments must be 
made. Most companies are now 
modifying their black-and-white 
output devices to include color, 
which requires modifications to the 
computer and/or printer, says Ian 
Mallender, printer industry consul-

PHONE THE NEAREST 
CALLAN DATA SYSTEMS 

REPRESENTATIVE 
(*If there is no rep office in your state 
phone the office in the nearest state) . 

Alabama: 
Pen-Tech 
(205) 881-9298 
Alaska : 
Callan 
1-800-235-7055 
Arizona: 
Callan 
1-800-235-7055 
Arkansas: 
US Data 
(918) 845-0040 
California: 
Western Scientific 
(714) 565-6699 
(213) 628-8023 
Colorado: 
Westek 
(303) 232-2250 
Connecticut: 
New England Tech Sales 
(203) 237-8827 
Delaware : 
Denco Data 
(215) 542-9876 
Florida: 
Pen-Tech 
(North) (305) 645-3444 
(South) (305) 421-4989 
Georgia: 
Pen-Tech 
(404) 424-1931 
Hawaii: 
Callan 
1-800-235-7055 
Idaho: 
(West) Electronic 
Sources 
(206)643-0400 
(East) Westek 
(303) 989-1900 
Illinois: 
(North) First Rep Co 
(312) 773-9540 
(South ) TRI 
(314) 291-0001 
Indiana: 
First Rep Co 
(312) 773-9540 
Iowa: 
TRI 
(319) 364-8650 
Kansas : 
TRI 
(816) 756-3575 
(316) 681-0242 
Kentucky: 
Lowry & Assoc. 
(513) 435-7684 
Louisiana : 
US Data 
(713) 681-0200 
Maine: 
New England Tech Sales 
(617) 272-0434 
Maryland: 
Data Systems Mktg 
(301) 577-3700 
Massachusetts: 
New England Tech Sales 
(617) 272-0434 
Michigan: 
Lowry & Assoc. 
(313) 227-7067 
(616) 363-9839 
Minnesota: 
First Rep of Minnesota 
(612) 944-2097 
Mississippi: 
Pen-Tech 
(205) 881-9298 
Missouri : 
TRI 
(341) 291-0001 
Montana: 
Westek 
(303) 232-2250 
Nebraska: 
TRI 
(402) 475-2115 
Nevada: 
Callan 
1-800-235-7055 
New Hampshire: 
New England Tech Sales 
(617) 272-0434 

New Jersey: 
(So.) Den co Data 
(215) 542-9876 
(No.) Data Systems 
Mktg 
(516) 661-5544 
New Mexico: 
Callan 
1-800-235-7055 
New York: 
Data System Mktg 
(516) 661-5544 
North Carolina: 
Pen-Tech 
(919) 852-6000 
North Dakota: 
First Rep of Minnesota 
(612) 944-2097 
Ohio: 
Lowry & Assoc. 
(513) 435-7684 
(216) 398-9200 
Oklahoma: 
U.S. Data 
(918) 845-0040 
Oregon : 
Electronic Sources 
(503) 684-0040 
Pennsylvania: 
(East) Denco Data 
(215) 542-9876 
(West) Lowry & Assoc. 
(412) 922-5110 
Rhode Island: 
New England Tech Sales 
(617) 272-0434 
South Carolina: 
Pen-Tech 
(919) 852-6000 
South Dakota: 
Firs1 Rep of Minneso1a 
(612) 944-2097 
Tennessee: 
Pen-Tech 
(404) 424-1931 
Texas: 
U.S. Data 
(214) 661-9633 
(713) 681-0200 
(512) 340-7891 
Utah: 
Wes1ek 
(801) 261-0999 
Vermont: 
New England Tech Sales 
(617) 272-0434 
Virginia: 
Da1a Systems Mktg 
(301 I 577-3700 
Washington: 
Electronic Sources 
(206) 643-0400 
West Virginia: 
Lowry & Assoc. 
(412) 922-5110 
Wisconsin: 
First Rep 
(312) 773-9540 
Wyoming: 
Wes1ek 
(303) 232-2250 
Washington DC: 
Data Systems Mk1g 
(301) 577-3700 

INTERNATIONAL 
REPRESENTATIVES 
Aus1ralia: 08/356/7333 
France: 
(1) 791.44.44 
Netherlands 
070-996-360 
South Africa 
789-2743 
Swltzerland: 
01 /363/22/30 
United Kingdom : 
062/85/24961 

~ 
DATA SYSTEMS 

2637 Townsgate Road 
Westlake Village, CA 91361 

(805) 497-6837 Calif. 
(800) 235-7055 
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We Asked UNIX* Users What They 
Wanted in an Integrated Workstation. 

Here's What They Said ... 
1. "We want a full Bell Labs UNIX 
operating system - not a look 
alike ." 

UNISTAR™lOO is just that. It runs 
on an eight MHz, 68000, 16/ 32 bit 
CPU with 256K bytes of local 
memory , expandable to lM bytes . 
UNIST AR provides the ultimate in 
cost-effective, versatile computing 
power for professionals . 
2 . "Give us a wide selection of 
languages ." 
UNIST AR 100 comes with C and 
68000 ASM, with Pascal, COBOL, 
Fortran 77 and BASIC as options. 
3 . "We need plenty of disk 
storage ." 

An integral 51/4-inch, lOM byte 
Winchester and 51/4-inch, 0.6M 
byte floppy is standard , with 
additional 21M byte Winchester 
capacity to be available . 
4 . "We'd like room for additional 
options ." 

UNISTAR 100 has a built-in , six 
slot Multibus• card cage . It also 
has two RS-423 multiprotocol 
serial ports and a parallel 16-bit 
input/ output port. 

MINI-MICRO SYSTEMS/September 1982 

Another product of Callan Engineering and 
Manufacturing Excellence 

5 . "Give us a CPU that will take full 
advantage of fast memory chips." 

UNIST AR 100 has advanced CPU 
board design with 256K bytes of 
on-board memory , together with a 
unique two-level , segment paged , 
multiprocess memory management 
scheme that eliminates CPU /MMU 
wait cycles, provides a timed
integer computational rate of 40% 
to 50% of a 11/780. 

GdlDn 
DATA SYSTEMS 

2645 Townsgate Road Westlake Village, CA 91361 
(805) 497-6837 In CA or 800-235-7055 

TWX 910 336 1685 
CIRCLE NO. 43 ON INQUIRY CARD 

6 . "We feel it's important to be 
Ethernet• -compatible ." 

UNIST AR 100 enhancements 
include an Ethernet Interface 
controller, with UNIX-based 
UNET* software . 

7. "If possible, we'd like all of this 
in a single, attractive package." 

You've got it! UNIST AR 100 has 
packaged all of your needs - and 
more - in a desktop workstation 
with a detachable keyboard . 

We also have a feature-packed 
RMX • -86 workstation, 
TIMESTAR™ 2400. Contact 
Callan™ Data Systems today . 

Trademuka: Callan , UNISTAR, TIMESTAR/ Callan Data 
Systems. UNIX/ BeU Labs. IRMX/ lntel. Ethernet/ Xerox Corp. 
UNET / 3COMCorp. 
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DATA GENE 
NOUNCES LESS 

OF A GOOD THING. 
PRESENTING TWO ADDITIONS TO 
THE MOST POPULAR FAMILY OF 
COMPUTERS IN SCIENCE TODAY. 

What in the world would possess us to 
produce a pair of computers with much of the 
performance at half the price of the most pop
ular 16-bit Real-Time computers we make? 

Tradition. 
For as long as we have been in business, 

whenever we could offer more computer for less, 
we have always done so. 

In this case, we designed the archi
tecture, reliability and compatibility of our 
ECLIPSE® family of computers into a single 
chip CPU. (More on that later.) 

The results of that achievement are the 
S/20 and S/120 microECLIPSE™ systems 
you see here. 

Those who have been working with our 
7" x 9" micro boards will be pleased to hear 
that the S/20 follows that form factor. And 
those used to our 15" form factor will be pleased 
to hear that the S/120 follows that tradition. 

Both the S/20 and the S/120 have the 
ECLIPSE instruction set and standard Data 
General 1/0 buses. You can also take advantage 
of all the code, all the interfaces, all the periph
erals already available. 

RELIABILITY YOU CAN RELY ON. 
Like the other computers in the 

ECLIPSE family, the S/20 and S/120 have 
some highly reliable reliability features. Like 
automatic self-test on power up. Byte parity on 
the S/20. And on the S/120, an advanced error 
checking and correction technique implemented 
through a "sniffing" function. (So called because 

it continuously scans memory looking for single 
bit errors before they can multiply into hard-to
fix multiple bit errors.) 

ST ATE-OF-THE-ART 
TECHNOLOGY WHERE IT OUGHT 

TOBE. 
At the heart of these computers is a 

single chip 16-bit CPU with features such as 
parallel architecture, prefetching, pipelining and 
floating point. Standard. (Those with a pen
chant for greater speed can opt for our bit-sliced 
Schottky Floating Point Processor.) 

We're also supporting this new hardware 
technology with state-of-the-art software. By 
introducing our new Micro Processor/Advanced 
Operating System (MP/AOS). The first 16-bit 
Real-Time multiprocessing Operating System 
with state-of-the-art features like multiple pro
cesses and hierarchical file structures, synchroni
zation of event-driven tasks both within system 
and application. And a Text Control System 
that allows you to reconstruct the history of 
every module in a program. Which makes revi
sions go a lot faster. 

These two new computers have to be 
very good news for everyone working on 16-bit 
Real-Time projects. 

And even better news for everyone who 
is already doing so with our ECLIPSE family 
of computers. 

For you now have two more ECLIPSE 
family computers to choose from. 

For more information, contact your local 
Data General office. Or write, Technical 
Product Division, 4400 Computer Drive, 
Westboro, MA 01580. 

t., Data General 
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Strobe Graphics Tools for OEMs 
Chart a proiectecl 300°k annual growth rate 

with your computer system. 
With your computer system and our graphics plotter, you can 
take full advantage of the predicted 300% annual growth in the 
desktop computer business graphics market. Strobe makes it 
easy for you because we manufacture the Strobe 100 Graphics 
Plotter and supply the software drivers and source listings, plus 
all the applications assistance you need for effective systems 
integration. 

A low-cost, sophisticated, easy-to-use, and easy-to-learn 
system, the Strobe 100 can be 
tailored to your computer so 
your customers can produce 
superb, multicolor, high-reso
lution transparencies and hard
copy graphics. The system 
offers reliable, economical ca
pabilities to produce a compre
hensive selection of bar charts, 
exploded pie charts, flow 
charts, curves, block diagrams, 
organization charts, and iso-

metrics for architectural renderings, engineering applications, 
and more. Even distributed graphics are easily accomplished 
for systems networks. 

With your software applications programs, you can offer 
professional, 500 points per inch super-high resolution graph
ics with your OEM system. Reliably. Inexpensively. And in great 
demand. 

With the Strobe Graphics System and your computer, you 
can begin charting the 300% 
annual growth rate for business 
graphics onto your bottom line. 

Strobe Inc. 
897-5A Independence Avenue 
Mountain View, CA 94043 
(415) 969-5130 

The Strobe Graphics System 
Seeing is believing 
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tant and president of Advanced 
Technology Resources Corp., an El 
Dorado, Calif., research firm. 
That's a temporary problem, how
ever, Mallender says, because the 
industry is just now beginning to 
build color printers from the ground 
up. "All of the expense (of adapting 
black-and-white printers) will go 
away by the time the new printers 
come in," he says. 

In the meantime, users must 
weigh output-device preferences. 
While printers have the advantage 
over plotters of producing both 
alphanumeric data and graphics, 
some observers believe that plot
ters offer higher quality graphics. 
Most observers prefer two types of 
printers for color hard copy to 
duplicate CRT graphics. 

Mallender says non-impact ink-jet 
printers and impact dot-matrix 
printers with multicolor ribbons are 
the major contenders. Finley adds 

Mini-Miera World 

pen plotters to his list of color
output contenders (see "HP reinforc
es commitment to business color 
graphics "). 

Frank DiChristina, national sales 
manager of Norcross, Ga.-based 
ink-jet printer manufacturer Printa
Color, says ink-jet printers have 
high · quality, high resolution and 
high speed. The company's 5000 GP 

1024 non-impact, dot-addressable, 
ink-jet printer offers a 1024 x 1024 

image with a resolution of 120 dpi. 
It is based on the Siemens 
mechanism. DiChristina says that 
the printer produces as many as 125 

colors. Per-copy cost is about 9¢, 

and the printer also produces 
graphs in a few minutes, compared 
to longer typical waits when a 
printer must interact with a plotter, 
he notes. 

DiChristina doesn't discount plot
ters as competition. He believes, 
however, that the devices are slow 

and usually involve much manual 
interaction despite their character
istically high-quality output. 

One problem associated with 
ink-jet printers, however, is that 
they can produce only one copy at a 
time because the print head does 
not touch the paper. With Epson's 
newly developed ink-dot technqiue, 
ink flows onto pins on a head, and 
the pin hits the paper directly. 
Although Epson is tight-lipped 
about its printer, an informed 
source says the product does not 
need special paper, can print 
multiple colors in one pass and can 
make black-and-white copies. 
Epson is expected to unveil the 
ink-dot printer formally next year. 

Peter Eisenhauer, vice president 
of marketing and sales at Milford, 
N.H., dot-matrix printer manufac
turer Integral Data Systems, be
lieves dot-matrix printers are the 
answer for color output. If a 

HP REINFORCES COMMITMENT TO BUSINESS COLOR GRAPHICS 

With new plotters manufactured at 
its San Diego, Calif., division, 
Hewlett-Packard Co. hopes to hop on 
the color graphics bandwagon with its 
latest offering, the model 7585A. The 
HP 7585A, says the company, 
addresses the need for high-perform
ance, low-prlcecl EIAo-sized plotting 
on minicomputers and desk-top 
systems, and features 4G acceleration 
and speeds as high as 24 lps. The 
7585A has GPIB and RS232C interfac
es. 

The plotter incorporates HP's micro
grip drive technology, used on the 
model 7 4 70 microcomputer plotter 
introducecl last March. That approach 
is a departure from conventional 
plotter technology, which uses heavy 
moving arms to transport the pen, or 
drums and belts to transport the 
paper. Instead, the drawing medium is 
moved in one direction, while the 
drawing pen travels in another. 

The technology was used in the 
earliest chart recorders, but it is 
enhancecl by the way the HP plotter 
transports the drawing medium. 
Sprocket holes and mechanisms were 
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HP's moa.1 7585A plotter, tatgetfld for 
use with minicomputers and desk-top 
systems, incorporates technology that 
improves paper handling and output. 

previously required to drive the paper. 
Instead of moving the underlying 
platen upon which the paper rests, a 
single sheet of paper is moved. The 
7585A must overcome the mass of 
only one sheet of paper, resulting In 
better control and higher speed and 
acceleration, says the company. 

Consequently, less power is used to 
produce a plot, and the use of less 
powerful motors can lower plotter 
production costs. 

The microgrlp drive comprises a 
series of rotating metal grit wheels 
under the plotter bed. The grit wheels 
are coated with a layer of aluminum
oxlde particles. When the plotter is 
instructed to hold the plot, two grit 
wheels secure each side of the paper 
firmly against a pinch wheel made of 
hard rubber. The particles on the 
coated grit wheels indent the paper 
surface at thousands of points along 
the edges as the paper passes 
through the plotter. Each time the 
paper is passed, the indentations 
realign themselves with the same grit 
particles. As a result, the company 
claims, the graphic quality Is en
hancecl, and the repeatability of any 
plot is made relatively foolproof. 

At. $22, 750, says product marketing 
engineer Mick O'Rourke, the plotter 
wlll carry HP from the explosive 
low-cost CAO-System market Into the 
higher cost mapping market, which 
requires larger drawings. 
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The IBM Value Added Remarketer Program. It's a 
dedicated team of experts with highly successful IBM products 

backed up by a nationwide service network. 

When you go out to sell what you do best-application solutions 
to specific problems-we can help. We have over fifty marketing 
and systems experts whose time is devoted entirely to the IBM 
Value Added Remarketer program. This team is on tap for you, to 

t•idlNahm help you select the right Series/I or Datamaster system 
;;.;';;,::;;,1;.:,~~,:':;;:,.,,,.,,, for your customer's needs. 

The IBM Value Added Remarketer program doesn't 
stop with people and products. IBM service is right there 
when it's needed. In fact, our nationwide network of 
service locations puts help just a telephone call away. 

This means you won't have to hear from a customer 
who's upset because a hardware problem is keeping your 
application from running right. 

Along with helping you help your customers, we can 
also help you. From demo machines so that you can show off at a 
business show, to technical system support, to marketing and 
systems consulting at your office. ,------------ --- ------------

We'd like to tell you, in detail, Mr.EricR.Nahm MMs-9-a2 
IBM Corporation 

h h h b t k 1 tt • 1000 Westchester Avenue ow t et ree es - nown e ers Ill White Plains, New York 10604 

information processing can make 
the value you add more valuable. 

Find out more, today. Call Eric 
R. Nahm collect, 914-696-44 71, 
or send us the coupon.-;-=-== 

- - ---- - - ------ -----·-" 

CIRCLE NO. 118 ON INQUIRY CARD 

Please have you r IBM Value Added Remarketer representative contact me. 

Name ____ _____ _ 

Title·--- --------

Com pan ~----------

Address _ _ ____ ___ _ 

City _____ State __ Zip. _ _ 

Phone _ _______ _ _ 

I market applica tion solutions lo the £ollo"' in1Z industri es: 
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computer system processes data 
and graphics, Eisenhauer explains, 
outputting both at a reasonable 
speed and price is the best of both 
worlds. A dot-matrix printer is the 
way to go, particularly when formed 
or solid images are needed because 
the printer can more rapidly fill 
dense fields of color, he says. 

rns's offering is the 80- or 
132-column Prism printer (MMS, 

January, p. 207). A black-and-white 
version sells for approximately 
$900. The addition of a color
graphics option provides 12 colors 
and boosts the price to about $1500. 
Prism offers speeds of 110 to 150 
cps, which can be increased to 200 
cps with an optional module. 

Some observers say that dot
matrix printers have problems 
producing clear colors, mainly 
because they use ribbons that can 
easily become polluted by the many 
passes a print head must make to 
achieve colors. 

Okidata's Baffa feels that dot
matrix printers are more cost
effective than ink-jets. Dot-matrix 
printers, however, usually have 
speed penalties when producing 
dots in graphics, he says. Baffa 
claims that an average microcom
puter user wants a noncomplicated 
image and questions whether dot
matrix quality meets that need. A 
small businessman, he says, proba
bly doesn't want anything more 
complicated than high-quality bar 
charts, expense curves and dia
grams. 

Okidata's new product is the 
Pacemark 2410 letter-quality ma
trix printer, introduced at this 
year's National Computer Confer
ence. Pacemark prints black-and
white symbols (with red, when 
applicable) at 85, 175 and 350 cps, 
and offers 72 x 72 or 144 x 144 dpi 
graphics capabilities. Oki is said to 
be readying a color dot-matrix 
ribbon printer for next year. 

Plotters provide higher quality 
output than dot-matrix or ink-jet 
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printers, says Craig Montgomery, versus slower throughput in the 
product line manager of Tektronix's case of the plotter." A plotter 
plotter group. One application that strength, says Montgomery, is the 
is gaining popularity and is easily need for less expensive materials. 
addressed by plotters, he says, is Tektronix's initial entry into the 
color transparencies for business color output market is the year-old 
presentations. The primary limita- model 4662 option 31 eight-pen 
tion of a plotter, he concedes, is multicolor plotter, which is support
speed. "In most of my experience ed by Plot 10 and Plot 50 software. 
with users," says Montgomery, It plots at 16 to 22 in. per sec. at 
"they prefer to make a trade-off 0.127 resolutions. 
between higher quality results - Nancy Love 

Largest user of robots, 
GM, becomes a supplier 

Vendors and analysts in the competitor. The first fruits of the 
robotics industry are trying to affiliation between GM and Fujitsu 
decipher what happens when one of Fanuc Ltd. of Japan, called GM -

the industry's largest customers- Fanuc Robotics Corp., are expected 
General Motors Corp.-becomes a to have their initial impact on the 

WESTINGHOUSE ROBOT BRIDGES TECHNOLOGY GAP 

This month at the International 
Machine Tool Show in Chicago, 
Westinghouse is expected to intro
duce a robot that bridges the gap 
between robot and machine-tool 
technology. 

The Series 6000 is a Westing
house-designed five-axis robot for 
arc-welding, burning, material
handling, assembly and similar appli
cations. Pricing is not available. 

The 6000 is manufactured by 
Westinghouse's Industry Automation 
Division and features repeatability of 
±0.006 in., a vertical payload of 1 oo 
lbs. with ±0.010 accuracy and off-line 
programming by machine-tool lan
guage. 

The robot uses Westinghouse's 
Producer computer numeric controls 
that allow the robot to Interface with 
various peripherals and auxiliary 
equipment Including multi-schedule 
welding power supplies, part posltlon
ers, automatic flxturlng, sensory
feedback systems and other external 
devices. 

The combination of CNC control with 
the robot allows robotic operations to 
be combined with machine-tool capa
bilities, such as off-line programming 
with the Automatically Programmed 

The Weatlnghouse Serlell 8000 robo!, 
which was designed by the company, 
bridges the gap between robot and 
machine-tool technology, and will be used 
in applications such as material handling 
and assembly. 

Tool language. The Producer CNC 
provides several methods of data 
entry including manual data input, 
paper-tape reader or magnetic cas
sette. 
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Anadex SILENTjfscPllBE™printers. 
Quietly goin our business. 

Now and then office noise 
levels can go sky-high . But with 
Silent/Scribe - our new family of 
matrix impact printers - you can raise ~-......... 
your printer expectations while signifi
cantly lowering your office noise level. 

How quiet is " silent " ? Silent/Scribe operates at 
less than 55 dBA, which means that in the average 
office you may have to look at it to determine 

SILENT/SCRIBE MODELS 

Standard 
Feet urea 
Printing Spffd 10 150 150 120 120 200 
(Ch•r. per Sec.) 12 180 

12.5 -
13.3 200 
15 
16 ... -

180 -
- 150 

200 -
180 

- 200 

- 120 
150 -

180 150 
200 164 

whether it's printing. 
And Silent/Scribe 

is as easy to buy as it 
is to live with. You 
can select a variety 
of printing speeds, 
fonts and line widths. 

"p•ndodP•lnt Yes Yes Yes Yes Yes Some mode Is pro-
~·:!~:~~~"~1. vide both draft and 

10 - 100 Enhanced 

:~·:.~~:1~~;~ 11~~ ~1~2 ~;,' '!'~2 11•~',' ',';,' enhanced qua I it y 
Audlbl•Al•nn Opt. Opt. Opt. Opt. Yes c 0 PY . A 11 mode Is 
Out-of·P•per S.nH Yes Yet Yes Yes Yes 
Ribbon , Contlnuou1 h a V e S U P e r b d 0 t -
loop C•rtrtdge (Yda) 30 30 30 30 30 
1n11rloc:1ne: addressable graphics 

Also standard are sophist icated commun i-
cations controls and protocols , flexible and 

easy-to-use operator controls, quic k-change 
continuous loop ribbon cart r idge , and un iversa l 
interfaces that work with v irtually any computer 
system . 

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

© Copyright 19 8 2 
Anadex, Inc. 

DP-9000A 

MADE IN 

~.!o 

Ptr•ll•I Cent. Comp. Yes Yes Yes Yes Yes 

;;~:vs:~;,::~~~:·;,::: from Ana~d=e=x~ .............................. ~ 
ANADEX, INC. • 9825 De Soto Avenue• Chatsworth, California 91311 , U.S.A. •Telephone: (213) 998-8010 •TWX 910-494-2761 
U.S. Sales Offices: San Jose, CA(408)247·3933 •Irvine, CA(714) 557-0457 •Schiller Park, IL(312)671-1717 •Wakefield, MA(617)245-9160 
Hauppauge, New York, Phone: (516) 435-0222 •Atlanta, Georgia, Phone: (404) 255-8006 •Austin , Texas, Phone: (512) 327-5250 
ANA DEX, LTD. • Weaver House, Station Road • Hook, Basingstoke, Hants RG27 9JY, England • Tel : Hook (025672) 3401 • Telex: 858762 ANA DEX G 
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We knew this would happen. 
We knew if we made a better 8"Winchester, 

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

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

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

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

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

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

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

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

ou1n1um 
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World's largest local 
distributor with 45 
locations stocking 
the finest lines of 
electronic 
components and 
computer products 
ALABAMA 

Huntsville (205) 837-7210 
ARIZONA 

Phoenix (602) 231-5100 
CALIFORNIA 

Avnet, L.A. (213) 558-2345 
Avnet, O.C. (714) 754-6lll 
Hamilton, L.A. (213) 558 -2121 
Hamilton, O.C. (714) 641-4100 
Sacramento (916) 915-2215 
San Diego (714) 571-7510 
San Francisco (408) 743 -3355 

COLORADO 
Denver(303)779-9998 

CONNECTICUT 
Danbury (203) 797-2800 

FLORIDA . 
St. Petersburg (813) 576-3930 
Miami (305) 971-2900 

GEORGIA 
Atlanta (404) 447-7507 

ILLINOIS 
Chicago (312) 860-7700 

INDIANA 
Indianapolis (317) 844-9333 

KANSAS 
Kansas City (913) 888-8900 

MARYLAND 
Baltimore (301) 995-3500 

MASSACHUSETTS 
Boston (617) 273-7500 

MICHIGAN 
Detroit (313) 522-4700 
Grand Rapids (616) 243 -8805 

MINNESOTA 
Minneapolis (612) 932-0600 

MISSOURI 
St. Louis (314) 344-1200 

NEW JERSEY 
Fairfield (201) 575-3390 
Cherry Hill (609) 424 -0100 

NEW MEXICO 
Albuquerque (505) 765-1500 

NEW YORK 
Long Island (516) 454-6060 
Syracuse (315) 437-2641 
Rochester (716) 475-9130 

NORTH CAROLINA 
Raleigh (919) 829-8030 

OHIO 
Cleveland (216) 831-3500 
Dayton (513) 433-0610 

OREGON 
Portland (503) 635-8831 

TEXAS 
Dallas (214) 659-4lll 
Houston (713) 780-1771 
Austin (512) 837-8911 

UTAH 
Salt Lake City (801) 972-2800 

WASJUNGTON 
Seattle (206) 453-5844 

WISCONSIN 
Milwaukee (414) 784-4510 

INTERNATIONAL 
Telex 66-4329 
Telephone (213) 558-2441 

CANADA 
Toronto (416) 677-7432 
Montreal (514) 331-6443 
Ottawa (613) 226-1700 
Calgary (403) 230-3586 

JAPAN 
Tokyo (03) 662-9911 
Osaka (06) 533-5855 
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GM, the indust ry 's largest robot user, joins the competit ion as a supplier. The 
market-share percentages are based on midpoints of company and industry estimates. 
(Source: Bache Halsey Stuart Shields, Inc.) 

domestic robot industry this fall. 
GMFanuc was formed last June 

when GM and Fanuc each put $5 

million into the Troy, Mich . , 
start-up headed by Eric Mittel
stadt, formerly executive assistant 
in the GM Overseas Group. 

Much of GMFanuc's initial busi
ness will be from GM plants, and one 
analyst estimates that 90 percent of 
the start-up's 1982 sales will go to 
GM. 

"GM may be the single largest 
domestic user of robots through 
1990 and is among the top five users 

in the world,'' says Laura Conig
liaro, an analyst with Bache 
Halsey Stuart Shields, Inc. "Now 
GM has their own semi-captive 
supplier." 

Conigliaro estimates that of a 
total robotic market of $ 195 million 
to $210 million, GMFanuc will do 
between $2 million and $4 million in 
sales. Conigliaro predicts that in 
1983, GMFanuc's sales will rise to 
between $6 million and $10 million 
out of a total market of $240 million 
to $290 million. 

GMFanuc considers itself indepen-
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dent rather than semi-captive and is 
looking for substantial sales outside 
of GM. "We expect that our 
penetration of GM's robotic business 
will be very high, but we expect 
that GM will be only a small part of 
our total business," says Mittel
stadt. He expects that Conigliaro's 
sales estimates for GMFanuc will 
prove low, although he declines to 
say by how much. 

One way GMFanuc hopes to 
expand outside GM sales is by 
picking up the robotics distributor 
base developed by General Numeric 
Corp., Elk Grove Village, Ill. 
"General Numeric is a partnership 
that Fanuc had with Siemens in the 
U.S. and whose primary emphasis 
has been in numerical-control equip
ment," says Mittelstadt. "General 
Numeric started to move in the 
robotics direction, but then decided 
it didn't want to continue, so we are 
attempting to pick up those 
distributors." There are about 12 
possible distributors. GMFanuc 
holds exclusive rights to the Fanuc 
robots in North and South America, 
Australia and New Zealand. 

The robots sold by GMFanuc will 
initially be built in Japan, except for 
a numerically controlled painter 
system that is assembled in Detroit. 
The sales of the painter systems are 
not included in Conigliaro's esti
mates. The average GMFanuc sys
tem will sell for about $45,000 and is 
typically used for machine-tool 
loading and unloading and material 
handling ofloads as heavy as 45 lbs., 
Conigliaro says. 

The company's six-member board 
of directors will include three 
persons from each partner, with Dr. 
Seiuemon Inaba, president of 
Fujitsu Fanuc, serving as chairman. 
Fujitsu Fanuc is an independent 
company that is 47-percent owned 
by Fujitsu. Conigliaro estimates 
Fanuc had worldwide sales of about 
$500 million last year. 

GM is the latest among a group of 
companies, including such giants as 
General Electric Corp., Westing
house Corp. and IBM Corp., that 
have struck deals with Japanese 
robot manufacturers. Those agree
ments have raised the specter of 
increased, stiff competition for the 

Canadian firm claims first 
IBM-compatible portable micro 

Several companies have been 
rushing to market with variations of 
the successful IBM Corp. Personal 
Computer, but Dynalogic Info-Tech 
Corp., Ottawa, Ontario, says it has 
the first portable IBM look-alike. 

Hyperion, which is scheduled to 
go into full production in January 
with a u.s. price tag of $4995, packs 
an Intel Corp. 8088 microcomputer 
with 256K bytes of RAM, dual 5¥4-in. 
floppies, a 25 x 80 (7-in.) CRT 
display, a keyboard and a built-in 
modem into a package that weighs 
20 lbs. and fits under an airline seat. 
"I firmly believe we have gotten a 
jump on the market with an IBM-like 
portable. We think we'll be six to 
eight months ahead, which will be 
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enough," says marketing vice presi
dent Richard Crutchlow. 

"Enough," he explains, means a 
long enough head start for the 
market to identify the Hyperion as 
the IBM portable personal computer 
and to exceed Dynalogic president 
Murray Bell's projections of 15,000 
unit sales by the end of fiscal 1983 
next August. Bell's projections call 
for retail sales of about $65 million, 
with gross revenues of $45 million 
for Dynalogic. 

In addition to portability-the 
system has a built-in handle for 
short moves and a carrying case for 
travel-the Hyperion has several 
claimed advantages over its model, 
the IBM PC. Crutchlow says that the 

young domestic robot industry. 
"Like everyone else, we sort of 
shrugged our shoulders when we 
heard of the GM and Fanuc 
affiliation," says George Crosby, 
president of u.s. Robots, Consho
hocken, Pa. "We are still not quite 
sure what it means," he says. u.s. 
Robots is one of a group of 
robotic-system firms started within 
the past several years. 

"Obviously, the GM and Fanuc 
deal will put a lot of robots in GM 
plants, and the opportunity for us to 
sell into GM is lessened," Crosby 
says. "But GM is a large user, and 
each plant manager seems to have a 
decent degree of freedom. I don't 
think anyone thinks that the door is 
closed to GM robot sales. Selling 
robots is a bit different from selling 
automobiles. It takes three 
strengths to sell into the robotics 
market: _ good engineering, good 
customer support and money. GM 
has the good engineering, will 
develop the customer support and 
has the resources despite recent 
lean times," Crosby says. 

- Eric Lundquist 

Dynalogic's Hyperion, said to run IBM 
Personal Computer software, is packaged in 
a 18- x 10- x 8V2-in. package with a carrying 
slot for the detachable keyboard. The 
oackage was designed by Hovey/Kelley 
Design, which also designed the Apple Ill's 
packaging. 

standard configuration-with its 
256K-byte memory, built-in 300-bps 
modem, 640K-byte disk capacity, 
MS/DOS BASIC interpreter with 
graphics support, Multiplan, execu
tive text editor, electronic mail and 
telephone-management packages
sells for about $1000 less than a 
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THE MULTIFUNCTION PRINTER 
WITH UNMATCHED PAPER HANDLING CAPABILITY. 
If all you look at is the 

handsome, office-styled cover 
you'll miss the real beauty of its 
functionality, its revolutionary 
paper handling design and its list 
of standard features that even 

competitors' "options" 
lists can't match. 

Centronics' new 
Printstation 350 is 

truly the "one
printer solution 

to the complete range of data 
processing, business processing, 
and word processing printing 
needs': 

SEMI-AUTOMATIC 
PAPER HANDLING ... 
FAN-FOLD, MULTI-PART 
FORMS, AND CUT SHEET 
loaded instantly and switched 
rapidly. In fact the Printstation 350 
can be loaded with cut sheets 
faster and easier than a typewriter. 

LEITER QUALITY 
PRINTING, a word processor's 
dream ... using multipass 

technique for high resolution, high 
density characters. 

PIN-ADDRESSABLE 
GRAPHICS PLUS 

"NO-WASTE" 
DEMAND 
DOCUMENT 
REMOVAL 

deliver true business 
processing capabilities. 

HIGH SPEED "DRAFT" 
MODE with standard 200 CPS 
bi-directional logic-seeking feature 
for data processing operation. 

ECONOMY-MINDED, 
OPERATOR-ORIENTED 
SERVICE FEATURES. 

backed up with a world-wide 
network of factory service locations. 

So don't judge a printer by its 
cover especially when it's one of the 

Printstation 350 
family. Because 

underneath 
there's a unique 
collection of 
capabilities, 
mechanical 
architecture, and 

electronics that provide a level of 
versatility we call PRINTSTATION 
PROCESSING. But if beauty is in 
the eye of the beholder, you should 
behold the Printstation 350 in 
operation. For more information 

or a demonstration, contact 
us today. 

Self-diagnostics 
are standard. So 
is the operator
replaceable 
prmthead and 
the truly "clean ~~~~c:enTRDnlC:S® 
hands" snap-in ribbon cartridge. 

FAMOUS CENTRONICS 
BACK-UP. 12 years and 400,000 
printers-worth of experience 

CIRCLE NO. 40 ON INQUIRY CARD 

PRlnTSTRTIDns 
Centronics Data Computer Corp., 
Hudson, New Hampshire 03051 
603-883-0111 
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comparably equipped IBM PC. In 
addition, it offers a standard RS232 

port supporting asynchronous com
munications at rates as high as 
19.2K bps and synchronous or 
bit-synchronous transmission as 
fast as 100K bps. Crutchlow says the 
company plans to bundle industry
standard protocol emulations into 
the system price. Although the 
.~ompany does not plan to offer a 
printer, a parallel printer port is 
provided. 

graphics. Options are expected to 
include an expansion chassis with a 
!OM-byte Winchester disk and four 
IBM-compatible 1/0 slots. Software 
options will include a BASIC compil
er, COBOL, FORTRAN and Pascal. 

Dynalogic, which has been in 
business for nine years as a supplier 
of disk subsystems and microcom
puter-based small-business sys
tems, plans to market the system 
directly to Fortune 1000 accounts 
and through dealer/distributor 
channels to reach other markets. In 
addition, the company is working on 
private-label agreements, including 
one with an international office-

Other features include an amber 
phosphor CRT display with 256 

displayable characters and, 640 x 
250 or 320 x 250 dot-addressable 
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MINI BITS 

IBM ENHANCES 8100 ANNOUNCES NEW LEASES 
IBM Corp. has expanded the IBM 81 oo information system so that several 

other small IBM systems can be attached, and has enhanced its operating 
system. The Displaywriter, terminals for the Series/1 processor, the 3640 
plant communication system and the 5280 distributed-data system now can 
communicate and interact with the 81 oo as if they were IBM 3270 terminals 
through a "data-stream compatibility" feature. Users also can communicate 
via an 81 oo processor with databas'3s in host System/370, 30XX or 4300 
processors. In addition, IBM enhanced the 81 oo distributed-processing control 
executive (DPCX) operating system to support the high-end 8140 model c 
processor, allowing more terminal users to work under DPCX. The new 
operating system release is priced at $394 monthly. 

IBM also announced new term leases. Under the offering, customers have 
the option of getting a lower lease rate if they and the equipment qualify tor 
investment tax credit. The tax benefit is retained by the partnership, thereby 
producing a lower lease rate . Or customers can take the ITC directly. Both 
options are noncancelable and are available for three, four or five years at 
fixed rates. Eligible products include processors and selected input/output 
equipment for IBM System/34; System/38, 4341, 4331, 4321 and 8100. The 
standard IBM lease and rental prices on most of the eligible processors will be 
increased 8 percent. 

APPLE-COMPATIBLE VENDOR INJUNCTION DENIED 
Franklin Computer Corp. announced last month that a u.s. District Court 

judge in Pennsylvania has denied the preliminary injunction sought by Apple 
Computer, Inc., against it. The judge ruled that Apple had failed to show a 
reasonable probability of success on the merits in its suit to enjoin Franklin 
from manufacturing and selling the Franklin ACE Computer, an Apple 
II-compatible microcomputer that includes extra features. Apple brought suit 
for patent and copyright violations following Franklin's introduction of the ACE 

in March, the announcement notes. In commenting on the decision, R. Barry 
Borden, chairman of Franklin, said: " In designing the Franklin computers, we 
have been guided by counsel and have acted at all times in compliance with 
the copyright and patent laws." Following Apple's action in May, Franklin filed 
a $150-million antitrust action, charging Apple with unfair and illegal practices 
including harassment of dealers, banning of mail-order sales and unlawfully 
interfering with Franklin's promotional activities. 

equipment supplier that Crutchlow 
declines to identify. 

Dynalogic, a privately held com
pany, was incorporated early this 
year as Dynalogic Info-Tech when 
Bytec Management Corp. pumped 
more than $1 million into the firm 
and became the major shareholder 
with 75 percent of Dynalogic's 
stock. Bytec is headed by Dr. 
Michael Cowpland, president of 
Mitel Corp. 

Industry analyst Ken Bosom
worth of International Resource 
Development, Norwalk, Conn., 
says that Bytec's (and especially 
Cowpland's) endorsement lend cred
ibility to Dynalogic's admittedly 
ambitious first-year goals. More 
importantly, Bosom worth points 
out, there seems to be a real market 
potential for such a product. 

"In our local ComputerLand 
store, which is among the highest 
volume outlets in the chain, Apple 
and Osborne are selling neck and 
neck, but IBM is outselling either of 
them by six to one. If that's 
indicative of the nationwide market , 
it would suggest that a product 
combining the two (the IBM Personal 
Computer's performance and the 
Osborne's portability) would be 
well-received," Bosomworth rea
sons. 

He characterizes both Dynalogic 
and Osborne products as "trans
portable," reserving the "portable" 
label for smaller, hand-held prod
ucts. However, he says that relative 
portability (compared to modular, 
desk-top systems) is one of the 
many attributes that will attract 
buyers. Bosomworth predicts that 
Osborne will sell 80,000 systems 
this year, but maintains that the 
Osborne computer's success is not 
the result of its portability. "Os
borne went after Apple with a lower 
priced package. I think many people 
are buying Osborne because it's 
cheaper. For a minority, portability 
was the key factor," he says. 

-Geoff Lewis 
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Tough Q&A, not laws, 
best for U.S. vendors 

u. s. OEM hardware vendors, 
looking over their shoulders at 
increasingly severe competition 
from Japanese suppliers, should put 
less faith in government policies 
that will restrict imports and 
focus more on beating the Japanese 
at their own game by boosting 
product quality, says one executive 

at a San Francisco Bay Area maker 
of intelligent terminals where 
extensive quality and assurance 
procedures have been implemented. 

"In the long run, it costs a lot less 
to get it right the first time," says 
Jeffrey Thwait, vice president of 
operations at Zentec Corp., Santa 
Clara, Calif. "Knowledgeable OEM 

This person 
used to develop 
applications for 
the Z-80 market 
with the best 
of them. 
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customers know that the cost of 
ownership has nothing to do with 
the price paid for a terminal such as 
ours or for any other peripheral." 
Thwait stresses that OEMS buying 
peripheral hardware must support 
that product for a number of years 
and that anything a vendor can do to 
improve quality and cut the cost 
associated with this support may 
give customers a competitive edge. 
"The Japanese understand the need 
for higher quality," he says. "But in 
general, U.S. vendors are not well 

67 



Mi•i·Mi1ra World 

organized to build higher quality 
products. Q&A is looked on as a 
necessary evil in this country." 

The subjective impact of higher 
versus lower levels of quality 
control at the manufacturing site 
show up the minute something goes 
wrong. "A service call to an 
end-user site can cost an OEM 

anywhere from $100 to $200 just to 
get a field engineer on-site," he 
says, "to say nothing of what it 
could cost to fix the device once he 
gets there." Thwait's figures on the 
raw cost of servicing hardware once 
it's in the field are derived in part 
from studies he was involved in 
while working at IBM Corp. during 
the 1960s. "Our calculations then 
showed that the way things were 
going at IBM, more field engineers 
would be required in 1985 than 
design engineers," he says. "IBM 

had to re-examine the way things 
were being built." Many of the 
procedures and policies that result
ed and that were used later by the 
mainframe giant were subsequently 
incorporated into the manufacturing 
cycle at Zentec. 

"Anything that will fail will fail 
within the first six months of its 
life," Thwait explains, adding that 
Zentec starts by looking for weak 
components using a testing philoso
phy designed to accommodate 
differing levels of quality at the 
company's vendors. "All the compo
nents are cooked at 125°c (257°F) 
and then go through a 48-hour 
temperature-cycling routine," he 
says. "Heat is a major killer at the 
component level, and by cycling the 
temperature, we get rid of parts 
with weak bondings and seals." 
Zentec's testing is handled by the 
vendors themselves if the company 
feels that the job is done up to spec, 
or by third-party test houses. "We 
send parts out if we don't trust the 
manufacturer," he explains. 

As a result of temperature (and 
later functional) tests at this level, 
Zentec starts with more than 99 .5 
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percent good components, Thwait 
says. "It costs us only 6¢ to burn in 
each of these parts," he adds. "It 
can cost us over $10 to find and 
correct a defective chip at the 
subassembly level, excluding the 
cost of reinserting a new IC and 
retesting the board." 

Board-level tests are also rigor
ous. Each PC board is first cooked, 
and then put through a 48-hour 
temperature-cycling routine. Volt
ages are then applied, and function
al tests run through a special 
connector built onto each board
another technique borrowed from 
IBM, Thwait says. 

It is at the final test stage, 
however, that Zentec's Q&A proce
dures are more noticeable. Promi
nently positioned in the company's 
assembly area is a home-built 
automatic test system called the 
Carousel, comprising 240 burn-in 
boxes, each capable of handling one 
terminal. "Every terminal must 
operate error-free for 24 straight 
hours at 135°F," Thwait explains. 
"Sometimes a terminal will stay on 
the rack three or four days. "Before 
being placed on the Carousel, 
however, each terminal goes 
through a series of functional tests 
using diagnostic routines built into a 

special on-board test chip. These 
chips are programmed to accommo
date customized terminal configura
tions, reflecting the fact that less 
than 10 percent of Zentec's business 
is off the shelf. 

The Carousel is under the control 
of a single operator who monitors 
the status of each machine while it is 
under test and who removes each 
terminal from its burn-in box after 
it has completed its 24-hour test. 
Once a terminal has come off test at 
the Carousel, it goes to a final Q&A 

station where the diagnostics are 
run again, and the device is checked 
for appearMce and process docu
mentation. 

While stressing the benefits that 
this type of testing can bring, 
however, Thwait concedes that 
Zentec's Q&A procedures are expen
sive. The Carousel, for example, 
installed in late 1980, cost more than 
$1 million. Perhaps even more costly 
is the total number of Zentec 
employees involved in Q&A func
tions. Thwait says 85 people are 
directly involved in manufacturing 
at Zentec, of which 35 are directly 
involved in Q&A work. Before the 
Carousel was installed, this number 
was much higher. "We used to have 
a 50-50 split between Q&A and 

SEIKO ENTERS U.S. GRAPHICS MARKET 
Seiko Instruments USA, Inc., a wholly owned subsidiary of the giant 

Japanese company Daini Seikosha, which also exports Epson printers into 
the u.s ., has entered the u.s. graphics market. Seiko introduced raster-scan 
graphics terminals with anti-aliasing implemented in hardware rather than in 
firmware or software. Seiko says the hardware approach results in a 1 o to 1 oo 
times reduction in the time the system devotes to smoothing the jaggedness 
inherent in raster displays. The $21 ,850 GR2412 is a seven-color intelligent 
terminal based on a z0002/z00 architecture, and has a 19-in. CRT screen, 
1 024 x 780 resolution , a FORTRAN-based software support package and a 
128K-byte buffer memory (optionally expandable to 768K bytes) . The 
monochrome GR2212 lists for $17 ,850. 

Another anti-aliasing CRT terminal is available from Berkeley, Calif.-based 
startup Jupiter Systems. The Jupiter 7 desk-top raster system emulates the 
Tektronix 4014 and is plug-compatible with the AED 512 and 767. The 13-in. 
CRT screen displays 256 colors in 768 x 575 resolution. An enhanced version 
with 1 280 x 1024 resolution was expected at SIGGRAPH late last month. The 
price is $13,560. 
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assembly personnel," he says, "but 
as the company grows and as we 
bring in more automated test 
systems, we are generally reducing 
the number of people involved in 
testing as a percentage of the total 
staff." A total of 35 more Zentec 
employees are involved in writing 
test programs and planning. 

It is the integration of these two 
staffs rather than the total number 
of individuals involved that can 
make the difference as far as quality 
is concerned, he says, noting that 

manufacturing should be looked at 
as a process-control procedure." To 
Thwait that means the integration 
of hardware vendors such as Zentec 
with the ultimate end users of 
Zentec's products. 

Zentec demands the same quality 
control from its suppliers, Thwait 
goes on. "Our customers want to see 
calibration records, reliability fig
ures and the results of noise
emission tests, among other 
things," he says, adding that the 
number of customer audits that his 

This person used to 
develop applications 
for the 8086/8088 
market with the 
best of them. 
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company has gone through has 
trebled over the past year. 

"What our customers demand of 
us, we demand of our vendors." he 
says. "We want to see a process
control operation at their facility." 
That means rigorously certifying its 
vendors, Thwait continues, forcing 
them to pay for their mistakes, and 
cutting them off if necessary. "If 
everyone adopted this attitude," he 
says, "maybe the peripheral busi
ness would be less vulnerable to 
Japanese inroads." -John Trifari 

• - ~ 
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This person develops 
applications for the entire 
market, including the Z-80, 
8080, 8086/8088, 6502, 
l.SI-ll/PDP-11, 9900, and the 
M68000 with the best there is. 

The Universal 
Operating System:M 

70 

Why does this application developer look so happy, you 
may ask? 

Because, unlike others in his field, he's one of the smart 
ones. He uses the UCSD p-System™ from SofTech Microsystems. 
It's the first truly universal operating system ever developed. It 
lets him develop an awesome array of high-quality applications. 
And it's equally at home with an IBM PC, TRS-80™ Model II, 
Apple II~ Osbome 1~ TI Business System 200~ Zenith Z-89~ 
Hewlett-Packard HP-87~ Philips P-2000~ the new DEC 
Professionals~M or any other micro in the market. 

That makes our developer one of the elite. Because 
he'll never have to worry about locking himself into 
an operating system that will eventually lock 
him out of the market. 
A Universal Operating System. At last. 

Whether it's a Z-80, 8086/8088, M68000, 
6502, or you name it, the p-System is portable 
across any popular microprocessor made any
where today. 

And we don't mean just at the source code 
level, either. We mean you can develop your pro
gram, on any machine, then compile to object code 
(p-code), and it's totally transportable. 

You get it done right the first time. Every time. For any machine. 
Now you can design for the whole market. 
Once and for all. 

The p-System actually enables you to broaden your customer base 
without significant reinvestment in programming, time and time again. 
Simply because it's the only OS that runs the same object code programs 
on all popular 8- and 16-bit microprocessors. No matter who makes them. 
No matter who uses them. 
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And that's only the beginning. There's more to the p-System philosophy. 
Much more. 

Take programmer productivity, for example. We know how much 
work you put into programming, so we understand the importance of stream
lining that process. So we saw to it that the p-System allows you to reuse 
program components, time and time again. 

It's been our experience that as much as 503 of the code developed 
for one application can be reused on others. And you can also create your 
own library of utilities suited to solving your own unique problems. 

Try finding that on some other operating system. 
All the tools you need for the job. Any job. 

When you write your programs with the p-System, you can use any 
combination of UCSD Pascal~ FORTRAN-77 and BASIC. Each language 
operating effectively with the others. So you can finally take advantage of 
the best features of each language - in a single program. And you also get 
a complete, fully integrated set of software development tools to make 
your job even simpler. Naturally. Including a screen editor, macro assemblers, 
and a debugger, as well as add-ons such as TURTLEGRAPHICS, Native 
Code Generators, and even Print Spoolers. 
Our admirers have impeccable credentials. 

In case you wondered who else believes in our Universal Operating 
System, there's the fact that the p-System is licensed by most of the major 
hardware manufacturers around. Manufacturers like IBM, DEC, TI, HP, 
Commodore, Osborne, Philips, and Zenith. You know, all those "little guys'.' 

And the p-System's reliability is well-documented. Has been since 1977. 
And this, coupled with the upward compatibility of source code programs, 
has given the p-System five years of proven, documented field testing. By 
the toughest critics in the business. 
Given all this, it's easy to see how your productivity can 
be enhanced. 

Now you can develop higher quality applications faster, less expen-
sively, and more dependably than ever before. For a much larger market. 

All at the same time. 
All on one machine. 
All without worrying about some hardware enhancement limiting 

your business opportunities and leaving you with no other choice than 
peddling popcorn or ice cream on some lonely street corner. 

If you don't believe it just take a look at our Applications Catalog 
to prove it. 

At last, using the p-System, you can design programs once. 
Once and for all. 

,.. I ='!o:m=Te~cro=s=e =me ~!~~~ '~ lf~ 
a brochure on the p-System, the world's only Universal Please send coupon to: . I 

I Operating System. And keep me off the streets. SofTe~h Microsystems, 9494 Black Mountam Rd. 
San Diego, CA 92126, or call (714) 578-6105 

NAME TITLE MM 

I COMPANY I 
ADDRESS __________________________ _ 

CITY STATE ZIP ______ _ 

I Jc7;;;~~~;UCSD Pasca l are trademarks of the Regents of the University of California. Universal Operating System ~~~emark of SofTech I 
Microsystems, TRS 80 1s a trademark of Tandy Corp, Apple II 1s a registered trademark of Apple Computer Inc, Osborne l 1s a trademark of Osborne Com · 
puter Corp . Business System 200 1s a trademark of Texas Instruments, Z 89 1s a trademark of Zenith Corp, HP-87 1s a trademark of Hew lett Packard Inc., 
P 0 1s a trademark of Ph1hps Electronics, and Professional 1s a trademark of D1g1tal Eq uipment Corp -----------CIRCLE NO. 131 ON INQUIRY CARD 
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The 
CM-20/Q22 
with 22 bit 
RSX-11M 
version 4.0 

100% DEC System!! LSl-11 / 23 with 1 megabyte 
of memory 20 megabytes of disk (2 RL02's). 
and 6 serial lines. The system includes 
RSX-llM. version 4.0, documentation. complete 
cabling. and a VT101-AA as shown above. $20,995.00 

Other RSX-llM systems avialable in small racks as 
shown with up to 192 megabytes of storage and up to 2 
megabytes of memory. 

From your RSX-llM specialists: 

,.,. ~~t~~~:~~s~~~~~setts 02154 
.... ,, •• ,,_ - 617-894-3278 

CI RCLE NO. 14 ON INQUIRY CARD 

Solid-State 
Disc 

Replacement 
Dramatic increases in throughput. 
Outstanding 
reliability. 
• Capacities to 80 

megabytes 
• 10 megabytes in 

7-inch chassis 
• Interfaces to most 

minicomputers 
• Battery back-up 

When used as a disc replacement, the high speed , non
rotating MegaRam provides the software compatibility of a 
disc with the performance of main memory. Ideal for 
swapping , scratch files, overlay storage, process control, 
telecommunications, graphics, data acquisition, array 
processing, etc. 

Let us show you how the MegaRam can enhance the 
performance of your computer while providing outstanding 
reliability. 

Imperial Technology, Inc. 
831 S. Dougl as Street • El Segundo, 
Californ ia 90245 · Telephone: (213) 679-9501 
CIRCLE NO . 85 ON INQU IRY CARD 

lalendar 

Peripherals '82 
The International Peripheral Equipment and 
Software Exposition , " Peripherals '82", co
sponsored by Mini-Micro Systems magazine 
and the Cahners Exposition Group , will be held 
at the Convention Center in Anaheim, Calif ., 
Sept . 29 , 30 and Oct. 1. 

This specialized conference, the first show 
devoted solely to peripherals for minicomputers 
and microcomputers will include displays by 
more than 100 companies and will feature daily 
technical sessions . 

For more information, on Peripherals '82, con
tact Janet Schafer, Cahners Exposition Group , 
222 West Adams St., Chicago, Ill . 60606, at (312) 
263-4866. 

SEPTEMBER 

19-23 Ninth World Computer Congress, IFIP '83, Paris, 
France, sponsored by the International Federation for 
Information Processing. Contact: Program Commit
tee, IFIP '83, IBM T.J. Watson Research Center, P.O. 
Box 218, Yorktown Heights, N. Y. 10598. 

20-21 "Designing Software for Microcomputers and 
Robotics Systems" Course, Detroit, sponsored by 
the Engineering Society of Detroit. Contact: Carol 
Lynn, Engineering Society of Detroit, 100 Farns
worth, Detroit, Mich. 48202, (313) 832-5400. 

20-24 COMPCON Fall '82, Washington, D.C., sponsored by 
the IEEE Computer Society. Contact: COMPCON '82, 
P.O. Box 639, Silver Spring, Md. 20901, (301) 589-3386. 

20-24 The International Symposium on Subscriber 
Loops and Services, Toronto, Canada, sponsored by 
the IEEE. Contact: John D. Fahey, General Committee 
Chairman, Fl. 22, 393 University Ave., Toronto, 
Ontario M5G 1W9, (416) 599-6264. 

21-23 International Technology Exposition, San Francis
co, sponsored by Control Data Corp. Contact: W.M. 
Shaffer, Control Data Corp., 8100 34th Ave., s., 
Minileapolis, Minn. 55440, (612) 853-5748 or (800) 
328-1870. 

21-25 International Business Equipment Exhibition, Ja
karta, Indonesia, sponsored by the Indonesian Gov
ernment. Contact: Jeff Wolf, TMAC, 680 Beach St., 
Suite 428, San Francisco, Calif. 94109, (415) 474-3000 
or (800) 227-3477. 

23-25 MEDcomp '82 Conference on Medical Computer 
Science/Computational Medicine, Philadelphia, 
sponsored by the IEEE Computer Society, Technical 
Committee on Computational Medicine. Contact: 
Gerald H. Leach-Lewis, Exhibits Manager, IEEE 
Computer Society, P.O. Box 639, Silver Spring, Md. 
20901, (301) 589-3386. 
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THE FIRST 
AND LAST WORD 
IN 8-INCH 
WINCHESTERS: 
NEC. 

You 
get more 

from 
NEC. 

When you think Winchesters, 
think NEC first. NEC's 02200 
Series of 8-inch Winchesters is 
ideally suited to the medium and 
heavy volume interactive business 
applications that require frequent 
disk access-such as virtual 
memory, database access and 
data communications applica
tions. The series has high capac
ity-25 5, 42.5 or 85.0 megabytes; 
access as fast as 25 milliseconds 
with the 02246; and the superior 
reliability you expect from NEC, 
the Spinwriter'" People. 

The 02200 Series offers sig
nificant savings in installation, 
packaging, maintenance, and 
cost-of-ownership For easy sys
tems integration, the 02200 uses 
a conventional Storage Module 
Device (SMD) type interface. 

NEC technology gives you 
more. With the 02200 Series you 
get sealed-module Winchester 

technology, accurate rotary arm
voice coil actuators, direct coupled 
de motors, and state-of-the-art LSI 
circuitry. All these combine to pro
vide an MTBF in excess of 10,000 
hours. With a 30-minute MTTR. 

Get the same reliability that 
made our Spinwriter printers a 
legend. In the final analysis, that's 
what makes our 02200 series the 
last word in 8-inch Winchesters. 

When you think Winchesters, 
think larger, faster, more reliable. 
Think NEC first 

NEC 
NEC Information Systems, Inc. 

,-------------:--, 
NEC Information Systems, Inc. MM982 
5 Militia Drive, Lexington , MA 02173 

D Have a representative call me. 
D Send me more information on the 

02200 Series 8-inch Winchesters. 

Name 

Title Telephone 

Company 

Address 

LCity State Zip ....J -------------
Sp1nwriter 1s a trademark of Nippon Electric Co .. Ltd 
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LOTS OF COMPUTER PROBLEMS SNEAK 
IN THROUGH YOUR POWER LINE: 
Crashes, Wipe-Outs, Data Loss, 
Screen Fade-Outs, Scrambled Programs 
Why take chances with "raw" electric power! 
ISOREG® ensures clean, stable power free of Spikes, 
Sags, Surges, Brown-Outs. 

ISOREG® Puts An End to 

Power-Related Computer Problems! 

ASK FOR FREE BROCHURE 
ISOREG Corporation 
Box 486, Littleton, MA 01460 USA 
Toll-Free 1-800-225-5078 
In Mass.: 617-486-9483 
TWX 710-347-6974 

DISTRIBUTORS WANTED 

CIRCLE NO. 91 ON INQUIRY CARD 

COMPUTER GRAPHICS 
EQUIPMENT, SOFTWARE & 
S'"ERVICES MARKETS FOR 
BUSINESS APPLICATIONS 

Frost & Sullivan has completed a 180-page report of 
the computer graphics market for products and 
services sold to various industries for business 
applications. The analysis is by product. end user 
industry and by application. Company profiles are 
provided for the leading suppliers assessing their 
market prospects. An evaluation of current markets 
for computer graphics hardware, software systems 
and services is provided. A questionnaire survey 
provided user input regarding their experience in 
using computer graphics and their requirements. 
Detailed market estimates were based on determin
ing computer graphic product sales for specific 
industries, estimating the percentage of their domes
tic sales going to business applications, and based 
on various guidelines, allocating these sales into 
specific industries. Company market share data is 
supplied. 
Price: $1,000. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

IE FROST & SULLIVAN 
106 Fulton Street 

!Ei New York, New York 10038 
(212) 233·1080 

lale•dar 

28-30 Federal Computer Conference, Washington, n.c., 
sponsored by Federal Educational Programs. Contact: 
Federal Education Progams, P.O. Box 368, Wayland, 
Mass. 01778, (617) 358-5181 or (800) 225-5926. 

SEPT. 29-0CT. 1 

Networking Systems Seminar, Madison, Wisc., 
sponsored by the University of Wisconsin-Extension, 
Department of Engineering and Applied Science. 
Contact: Francis P. Drake, Program Director, De
partment of Engineering & Applied Science, Universi
ty of Wisconsin-Extension, 432 N. Lake Street, 
Madison, Wisc. 53706, (608) 263-7427. 

OCTOBER 

4-6 

4-6 

5-7 

Local Area Network Seminar, New York, sponsored 
by Ungermann-Bass, Inc. Contact: Vinnie Spoon, 
Seminar Coordinator, (617) 273-5858. 

Sixth Annual Data Entry Management Conference 
& Exhibition, New York, sponsored by the Data 
Entry Management Association. Contact: Marilyn S. 
Bodek, DEMA, P.O. Box 3231, Stamford, Conn. 06905 , 
(203) 322-1166. 

Third International APL Users Meeting, Toronto, 
Canada, sponsored by LP. Sharp Associates Ltd. 
Contact: Rosanne Wild, Marketing Services Depart
ment, LP. Sharp Associates Ltd., Suite 1900, Ex
change Tower, 2 First Canadian Place, Toronto , 
Ontario, Canada M5X 1E3, (416) 364-5361. 

NEPCON CENTRAL '82, Rosemont, Ill., sponsored 
by the Cahners Exposition Group. Contact: Cahners 
Exposition Group, 222 w. Adams St., Chicago, Ill. 
60606, (312) 263-4866. 

5-7 Southwest Semiconductor Exposition, Phoenix, 
managed by Cartlidge & Associates, Inc. Contact: 
Cartlidge & Associates, Inc., 4030 Moorpark Ave. , 
Suite 205, San Jose, Calif. 95117, (408) 554-6644. 

7 Invitational Computer Conference, Amsterdam, the 
Netherlands, sponsored by B.J. Johnson & Associates, 
Inc. Contact: Susan Fitzgerald, Conference Manager, 
B.J. Johnson & Associates, Inc., 3151 Airway Ave., 
#c-2, Costa Mesa, Calif. 92626, (714) 957-0171. Also to 
be held Oct. 13, Milan, Italy, and Oct. 19, Munich, 
West Germany. 

11-14 Information Management Expo & Conference, New 
York, sponsored by Clapp & Poliak, Inc. Contact: 
Clapp & Poliak, Inc., (800) 223-1956. 

12 NECOM '82, Boston, sponsored by Norm De Nardi 
Enterprises. Contact: Carol L. Reimer, Show Admin
istrator, Norm De Nardi Enterprises, 289 s. San 
Antonio Rd., Suite 204, Los Altos , Calif. 94022, (415) 
941-8440. 

13-15 Non-Impact Printing Technologies Database Ac
cess Meeting, Andover, Mass., sponsored by Ad
vanced Technology Resources Corp. Contact: ATR 

Corp., 6256 Pleasant Valley Rd. , El Dorado, Calif. 
95623, (916) 626-4104. 
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EIGHT USERS TO GO . 
Pick up an Altos 16-bit, UNIX-based 

computer system today, and get minicomputer 
networking power at a microcomputer price. 

Looking for a powerful. yet 
affordable. 8-user computer system 
that has everything your business 
needs, including communications? 

Then get your hands on an ALTOS® 
field-proven. XENIX "/UNIX"-based 
ACS8600 microcomputer. 

Our powerful 16-bit 8086 is 
packed with an 8089 for disk /memory 
interface. an optional 8087 math 
processor and an intelligent Z80 " 1/ 0, 
which share the workload for faster 
execution and response. 

A unique memory management 
and protection system subdivides up 

INTER-ALTOS 
LOCAL NETWORK 

ETHERNET 

ACS8600 -12 
20 MByte 

Winchester 
1-8 USERS 
with 

ALTOS-NET/ 
UNET 
2780 
3780 
3270 
SDLC 
X.25 

ACS8600·14 
40 MByte 

Winchester 
1-8 USERS 
with 

ALTOS
NET/ 
UNET 

ACS8600 -14 
40 MByte 

Winchester 
1-8 USERS 
with 

2780 
3780 
3270 
SDLC 
X.25 

to one megabyte of memory (SOOK of 
RAM is standard). automatically giv
ing each user the maximum available. 
Built-in Error Detection / Correction 
(ECC) maintains system integrity. And 
it's all available today on our highly 
reliable, fully socketed. proven single 
board. 

Altos has exactly what you need 
for a smooth migration into the 
office of the future. Communications 
and local networking support, includ
ing Ethernet · and ALTOS-NET" for 
inter-Altos networking. Large data 
storage capacity-integrated Win
chester, floppy and tape back-up in a 
wide range of configurations and 
capacities. from 20 to 80 megabytes. 
starting with the ACS8600-12 with 20 
MBytes and the ACS8600-14 with 40 
MBytes. Plus support of popular 
multi-user operating systems like 
XENIX / UNIX. MP/ M-86" and OASIS-16. 

Produced in the heart of Cali
fornia's technologically fertile Silicon 
Valley, Altos microcomputers are the 
professional choice of Fortune 500 
companies. computer service organ
izations. major software developers, 
and even mainframe computer 
manufacturers. 

Founded in 1977, Altos has 
already delivered more than 25,000 
multi-user systems to major OEM 
customers. Plus Altos maintains a 
worldwide sales and service network. 

So when you want a multi -user. 
multi-tasking computer system that 
has the communications capabilities 
your business demands. and you 
want it today. pick up an Altos. For 
further information. call our toll-free 
number or write: 

Altos Computer Systems, 
2360 Bering Drive, 
San Jose. CA 95131. 
Tulex 171562 ALTOS SNJ 
or 470642 ALTO UI. 

Packed with 
fresh ideas 
for business 

(ALtO)) 
COMPUTER SYSTEMS 

800-538-7872 
(In CalH. 800-662-6265) 

ALTOS is a registe red trademark and ALTOS-NET is a t rademark. of Altos Computer Systems. Ethernet is a trademark of Xerox Corp. MP/ M-86 is a t rademark. of Digital Research, Inc. OASIS-16 is a product 
of Phase One Systems. Inc. XENIX is a t rademark. of Microsoft and is a microcomputer implementation of the UNIX operating system. UNIX is a trademark of Bell Labo rator ies. ZSO is a trademark of 
Zilog. Inc . LINET is a trademark of 3Com Corp. 8086. 8087 and 8089 are products of Intel Corp. 
Cl 1982 Altos Computer Systems 
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We made 
one thing 
perfectly 
clear. Then 
we made 
two more. 
What are the things you want most out of a monitor? 
Resolution. right? And what you want next is affordability. 

The problem is that most of the time. you can't get both in the same monitor. 
Now you can. 
Because Comrex has just the monitor for you. No matter what you need a monitor for. And best of all. 

our CR-5500 monochrome and CR-6500 and CR-6600 color monitors all feature very high resolution. 
And very affordable prices. 

Our CR-5500 Monochrome Display Monitor is just the thing for word processing. It gives you 24 lines 
of 80 characters in a crisp 5x7 matrix. It features a 12" easy-on-the-eyes non-glare screen. And it has a 
geometrical distortion of less than 20/o of picture height. 

The Comrex CR-6500 Color Display Monitor features a 13". high-resolution. in-line color picture tube, 
automatic degaussing. and a built-in speaker with audio circuit. It's compact and lightweight. And it costs 

hundreds less than comparable units. 
And if you want the best. it's 

our CR-6600. Its RGB signal gives 
you higher resolution than 
composite signals, and eight 
display colors for brilliant 
graphics. It's compatible with 
virtually any micro. And at about 
half the cost of many competing 
models. it's compatible with 

virtually any budget. 
Ask for Comrex Monitors at your 

favorite computer store. They're the best 
value in monitors on the market. 

Clearly. · 

-=-~-=--== -==- = =-~ _____:_ ~....: ---- - ·----- · ----· · - ·---------··-·--- -
- .::a - i~-:::-~~=- - =--- ------ -

INTERNATIONAL INCORPORATED 

3701 Skypark Drive • Suite 120 ·Torrance. CA 90505 • (213) 373-0280 

CIRCLE NO. 39 ON INQUIRY CARD 



CORPORATE & FINANCIAL Mini-Miera World 

Xerox tries divide & conquer strategy 
for Office Products Division 

After seven years of losses, 
Xerox Corp. 's Dallas-based Office 
Products Division has been split 
into two entities, shifting responsi
bility for all Ethernet-based prod
ucts to a newly created Office 
Systems Division in Palo Alto, 
Calif., where Ethernet and related 
products were first developed, and 
keeping stand-alone products such 
as the 820 microcomputer and 
typewriters in Dallas. 

The new organization is headed 
by Donald J. Massaro, the former 
president of OPD, and will be 
responsible for further development 
of Ethernet and related products as 
well as for their marketing by 
Xerox's major account-oriented di
rect sales force . In Dallas, Massaro 
has been replaced by William C. 
Jackson Jr., a former IBM Corp. 
employee, who is credited with 
launching the division's highly 
successful electronic-typewriter 
line. Jackson will be responsible for 
manufacturing products for both 
organizations in Dallas and will 
oversee marketing of stand-alone 
products. 

Robert Ruebel has been shifted 
from OPD vice president of sales and 
marketing to OSD senior vice 
president of marketing, reporting to 
Massaro. However, Ruebel will 
remain in Dallas and will have 
responsibility for the OPD and OSD 
products. 

Xerox officials say the reorganiza
tion was undertaken to allow 
Massaro to devote more attention to 
the systems products, which include 
Ethernet installations, the Star 
8010 professional work station and 
other Ethernet-related 8000 series 
products such as file communica
tions servers. Products such as the 
860 word processor, which function 
as stand-alone products but also 
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Donald J . Massaro has moved from the 
presidency of Xerox Corp. 's Office Products 
Division in Dallas to head the newly formed 
Office Systems Division in Palo Alto. OSD is 
responsible for Ethernet-based products. 

attach to Ethernet, will be market
ed through both organizations . 
Jackson says the move "allows the 
people charged with marketing 
systems products to be relieved of 
dealing with a lot of other issues 
such as manufacturing, engineering 
and developing alternate channels 
of distribution." 

The move came as the corporation 
was reporting a decline of $85 
million in second-quarter revenues 
from 1981 levels of $2.2 billion and 
an $18.3 million drop in net income. 
For the half, net income skidded $52 
million from the previous year's 
levels. In reporting the corporate 

results, Xerox president David T. 
Kearns singles out the 820 as a 
disappointing performer in the OPD 
product lineup. 

Xerox declines to reveal OPD 
results, but says the division now is 
not expected to achieve profitability 
until 1984. Two years ago, the 
company said OPD would turn 
profitable in 1981, but last year 
attributed continuing losses to 
delays in shipments of the 8010. 
Industry analysts estimate that 
1981 losses at OPD may have run as 
high as $90 million on sales of 
approximately $300 million. 

The 820 program is undergoing 
major changes following the resig
nation of several key executives last 
spring, who left after the 820 
reportedly failed to meet first-year 
goals and after disputes over future 
product direction. The company has 
now replaced the original Z80-based 
system with a faster Z80A version 
that also includes an upgrade of the 
CP/M operating system. The $3295 
820-II is available with a new choice 
of 5¥4- and 8-in. floppy and hard 
disks. A system with a 10M-byte 
Winchester disk and an 8-in. floppy 
lists for $7695. 

Jackson says the broader range of 
820-II is expected to overcome some 
of the problems Xerox had in 
marketing the original personal 
computer through third-party chan-

XEROX MAKES SMALLTALK-80 OS, LANGUAGE AVAILABLE 
The Smalltalk-so system, developed at Xerox Corp.'s Palo Alto Research 

Center, is both an object-oriented programming language and an operating 
system that now is being offered with the Xerox 11 oo scientific processor. It 
has sophisticated graphics capabilities and interactive support for software 
development. The Xerox 11 oo, also developed at the center, is a powerful 
scientific work station and information processor used for artificial-intelligence 
applications and exploratory software development. Both the Xerox 11 oo and 
the Smalltalk-so system are marketed by Xerox Electro-Optical Systems, 
Pasadena, Calif. The price of the Xerox 11 oo scientific information processor 
is $59 ,ooo . The prepaid license fee for Smalltalk-so is $5000 per 11 oo units. 
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William C. Jackson, Jr., will replace Don 
Massaro as head of Xerox 's Office Products 
Division, and focus that group 's activities on 
stand-alone products, such as electronic 
typewriters and the 820 personal computer. 

nels. "The 820-II is more generically 
attractive as a small computer. 
With the 820-I, we confused 
ourselves and the outside world by 
calling it a professional work 
station," he says, conceding that 
820-I results were disappointing, 
but confirming reports that the 
system had achieved only half its 
sales goal. An unidentified Xerox 
official, however, says the 820 was 
"marginally profitable." 

Under the new organization, 
Jackson will also be responsible for 
third-party marketing for the 820. 
The company recently dropped a 
national distribution agreement 
with Hamilton/ Avnet, through 
which Xerox had expected to 
channel $76 million in 820s over 
three years. Hamilton/Avnet offi
cials say the 820-I was not clearly 
enough defined in the market to 
"pull it through" the dealer/ 
computer retailer channels. 

Cliff Lindsey, an analyst with 
Cupertino, Calif.-based Dataquest, 
Inc., says that the Ethernet-related 
systems products are on an upswing 
since the beginning of the year. 
"Stars are shipping in the 1oos per 
month, but if they continue at this 
rate they will be shipping at least 
1000 per month by the end of the 
year," he says. - Geoff Lewis 
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Beehive bets future on 
UNIX-based desk-top micros 

Custom-terminal manufacturer 
Beehive International is betting the 
company on a move into UNIX-based 
desk-top computers. The outcome of 
that wager, says vice president of 
marketing John McPhail, depends 
on the Salt Lake City, Utah, 
company's ability to attract top
notch new talent to Utah while 
attuning the corporate culture to 
the nuances of marketing software
driven products to Fortune 1000 
companies. 

But McPhail says the market is 
there, and the steps necessary to 
gain a modest share of it have been 
defined through 1986. He describes 
the introduction of the CP/M-based 
Topper at this year's National 
Computer Conference and the 
scheduled debut of a smart terminal 
at Comdex in November as part of a 
planned evolution toward an 
MC68000-based family that he ex
pects to quintuple Beehive's net 
sales by 1986. "If we don't make it, 
we have only our poor execution to 
blame,'' he says. 

Beehive's diversification into 
desk-top systems stems from found
er and president Warren Clifford's 
desire for continued growth. Fund
ed by his initial investment of only 
$10,000 in 1968, Beehive has grown 
to annual revenues of $40 million. 
But that growth curve may have 
peaked because Beehive's chosen 
niche, custom OEM terminals, totals 
only $80 million in sales annually. 

To plot a growth path out of that 
confining market, Clifford lured 
long-time company consultant Mc
Phail to Beehive's Salt Lake City 
headquarters. McPhail has followed 
the terminal industry since a stint 
with "glass teletype" pioneer Info
ton Corp. He recently gained 
insight into the engineering
oriented work-station market as one 

An artist's rendering of the Beehive "Tl" 
smart terminal, scheduled for release in 
November, is based on the MC68008 micro
processor and is a member of Beehive's 
workstation family. MC68000-based 
products will follow next year. 

of the founding partners of CAD/CAM 
start-up Telesis, Inc. That experi
ence, supplemented by a study done 
for Beehive by Gnostic Concepts 
Inc. and an internal Beehive 
investigation, led McPhail to con
clude that the terminal-like technol
ogy and explosive growth potential 
of the small-system market made 
it the best Beehive opportunity. 

But Beehive has several key 
obstacles to overcome before it can 
impact that market, says McPhail. 
One is visibility: few buyers among 
the Fortune 1000 have ever heard of 
Beehive because its terminals 
always carry another computer 
company's name. Beehive's sales
people must expand their horizon 
beyond pitching a terminal's hard
ware benefits to large OEM ac
counts, and must start thinking in 
terms of the end-user benefits of 
work-station hardware/software so
lutions. Further, Beehive's average 
margin must be increased to finance 
the more extensive marketing 
necessary to woo end users. "We 
couldn't afford to wait for our 
68000-based advanced terminal 
line," says McPhail, "so we came up 
with a kind of transition product." 

That product, Topper, a Z80A-
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In three short years, TeleVideo 
became the number one independent 
supplier of CRT terminals in a very 
competitive marketplace. 

We did it by designing and build
ing terminals with more performance, 
reliability, features and functions than 
the competition. 

But at a lower price. 
Now TeleVideo has entered the 

even more competitive microcomputer 
marketplace. And we intend to 
repeat that success with the same 
basic philosophy 

By providing big system perfor
mance and features. And TeleSolutions 
-a hardware/software package 
that includes word processing and 
financial planning software programs. 

For a price lower than many of the 
low performance personal computers. 

TELEVIDEO'S TS 802 
ANDTS802H. 

THE COMPUTERS THAT 
GIVE YOU MORE. 

The TS 802 is TeleVideo's lowest 
priced computer. 

Yet it gives you many more of the 
important features found only in 
larger computers costing much more. 
• Like modular design for easier 

maintenance. 
• High speed Z80A microprocessor 

with 64K bytes of RAM main memory 
- enough memory to handle most 
business applications. 
• The CP/M operating system, 

which is included at no additional cost 
to give you access to more micro
computer software programs than any 
other operating system. 
• An upward growth path through 

a unique multiple processor; building 
block architecture. 

• And a high speed port for plug-in 
expansion to a larger multi-user, multi
tasking Tele Video computer system. 
• But suppose you need more stor

age. TeleVideo's next model up, the TS 
802H, gives you all the same features 
of the TS 802. But instead of two floppy 
diskettes, it uses one floppy diskette 
and a 5!4-inch Winchester hard disk to 
give you 9.6 million bytes of unfor
matted storage capacity-nearly 10 
times the storage for only twice the 
price of the TS 802. 

COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 

The TS 802 and TS 802H are more 
than just single-user, stand alone com
puters. 

When it's time to expand, simply 
plug them into TeleVideo's more pow
erful TS 806 or TS 816 multi-user, 
multi-tasking systems. The TS 802s 
then become intelligent, fast response 
satellite stations. 

And because each has its own 
CPU, there's none of the degradation 
of throughput and contention for a 
single CPU that slows down the typical 
shared system. Each user maintains 
full processing capability in a shared 
file environment. 

With TeleVideo, there's no obso
lescence. Because of the unique multi
CPU architecture and Tele Video's 
multi-tasking software, the TS 802s do 
not have to be replaced as your data 
processing needs grow. 

TELESOLUTIONS. 
THE sonwARE PACKAGE 
THAT GIVES YOU MORE. 

Instead of offering you just a business 
microcomputer, TeleVideo is offering a 
computer and software package 

• Dual 5!4 inch double density 
diskettes with a million bytes of 
unformatted storage capacity 

called TeleSolutions. And instead of 
·-~~;::~ offering you just any soft

ware, TeleSolutions TM 
• A high resolution, non-glare 

video screen with detached key
board-just two examples of our 
innovative, ergonomic computer 
design. 

~---- • Two R232C serial 
-- ports for a printer 

and modem. 

offers you the 
most popular, 
most versatile 
software: 
MicroPro's® 

. word proces-
""' ... ffJ,.;:,: sing WordStar TM 
~:.. and business 

planning 
CalcStarTM 

Whether you 
own a small 

business, manage a 
department in a company, 

or are your organization's DP manager, 
the combination of Tele Video com-

puters with WordStar and CalcStar 
gives you the quality text editing and 
financial planning help you'll need. 
If you do require more software, our 
CP/ M operating system allows you 
to choose from the widest variety of 
microprocessor software. 

When you buy either the TS 802 
at $3,495* or TS 802H at $5,995; 
Tele Video includes WordStar and 
CalcStar for a special price of $500-
a savings of nearly $300. 

WORLDWIDE SERVICE. 
Tele Video's small business computers 
are serviced by TRW's nationwide 
service network, and by distributors 
around the world. 

THE BETTER BUSINESS 
SOLUTION? 

PROVE IT TO YOURSELF. 
Before you begin evaluating business 
computers make a list of what you'd 
like one to do for you. Then bring that 
list to one of TeleVideo's computer 
dealers throughout the world. Sit down 
at a Tele Video® computer. Study the 
TeleSolutions Package. Even try another 
computer. Compare the features, the 
functions, and the performance. 

And compare the price. 
We don't think you'll find a better 

business solution than TeleVideo and 
TeleSolutions. 

For details and the address of your 
local distributor call toll free 800-
538-1780. And in California call 
415-745-7760. 

OTeleVided 
r - - ---------, 
I TeleVideo Systems, Inc. I 

Dept. #620C 
I 1170 Morse Avenue I 
I Sunnyvale, CA 94086 I 
I 

Please send details on TeleVideo computers I 
and TeleSolutions to: 

I ~ME I 
I TITLE I 
I COMPANY I 
I ADDRESS I 
I CITY I 
I STATE ZIP I 
I PHONE# ( ) I 
L_ _ _ ___ _____ __J 

~~~~$~~~,~~~: 1C~1~S~~~~~ f/a~~~~1~~0oT~:~:~~c 
International Corporation 
CP/M 1s a registered trademark of D1g1tal Research Inc 
•Prices are suggested retail excluding applicable state 
and local taxes -Continental US A . Alaska and Hawa11 

Northeast Region 617/369-9370, Eastern Region 212/308-0705. Southeast Region 404/447-1231, Midwest Region 312/969-0112. 
South Central Region 214/258-6776, Northwest Region 4081745-7760. Southwest Region 714 '752-9488. European Sales (Holland) 31·075-28-7461 
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based work station, links CP/M's 
abundance of application software 
to IBM Corp. mainframes via SNA 
3278 protocols. McPhail believes the 
product will raise Beehive's visibili
ty among corporate data-processing 
managers, who will see Topper as a 
way of putting personal computing 
on everyone's desk while keeping 
them hooked into the company's 
information flow. The margin on the 
new work station, significantly 
higher than that of OEM terminals 
because it's an end-user product 
that uses a low-cost controller 
board, is expected to help McPhail 
increase marketing expenditures 
from the current 10 percent of gross 
sales to 20 percent without affecting 
the company's bottom line. Finally, 
Topper will help Beehive to be 
perceived both internally and exter
nally as a computer company rather 
than a terminal company, says 
McPhail. "Although we expect good 
sales, one of the main reasons for 
Topper was to give us learning
curve experience," he adds. 

That learning curve leads next to 
the smart terminal, internally 
code-named Tl, which will report
edly be the first product based on 
the Motorola 8-/16-bit 68008 micro
processor to reach the market. 
McPhail says the Tl's 14-in. screen 
will display 132 characters in a 7 x 9 
dot matrix, an improvement in 
clarity over the 5 x 7 format used 
by other 132-character terminals. 
Ergonomic features include an 
optional pedestal that provides 360° 
swivel and 20° tilt. If a smaller 
footprint is desired, the terminal 
module fits a 14-sq.-in. space while 
providing 5° tilt. 

Although intended to be a $995 
list successor to Beehive's OEM line 
of smart terminals, the Tl is a 
member of the work-station family 
central to Beehive's plan. McPhail 
points out that the Tl's processor is 
software-compatible with the 
68000, upon which the next two 
members of the family, due at NCC 
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Vice president of marketing at Beehive, 
John McPhail, describes the CPIM-based 
Topper work station as a transition product 
in the company 's evolution toward 
MC68000-based machines. 

next year, are based. The T2, like 
the Tl, does not offer rotating 
memory, but does add bit-mapped 
graphics and pre-processing. More
over, as many as 16 Tls and T2s will 
be supported by the stand-alone T4 
work station as a cluster under 
UNIX. The T4 is expected to include 
128K bytes of memory, UNIX and 
two 5%-in. floppies for approxi
mately $6000. 

Although details on the T4's 
software are not firm, its intended 
niche is. "We aim to improve the 
productivity of the engineer and 
manufacturing manager," says Mc
Phail. One of the planned productiv
ity tools is an interactive word
processing and graphics package 
called "wordgraphics." In an en
hanced configuration for an engi
neer, the T4 will be a CAD/CAM 
design vehicle tied to a potentially 
large local database. Storage for 
that database will be provided by an 
"aux box," an auxiliary enclosure 
upon which the T4 will rest. The aux 
box will house overflow electronics 
from the T4 and as much as IOOM 
bytes of storage in the form of three 
5¥4-in. Winchesters. Access to the 
corporate database will be provided 
as well, says McPhail, via a series of 
controllers including the 3278 proto
col converter used in Topper and a 

forthcoming local-area network 
board. 

Although McPhail says some 
elements of the engineering work 
station will be based on proprietary 
software under development in
house, most of the software will 
come from third parties. 

Jean Yates, president of UNIX
oriented consulting firm Yates 
Ventures, supports Beehive's readi
ness to use outside expertise. 
"Interactive Systems, Inc., in Santa 
Monica was a good choice to do the 
transport of UNIX to Beehive's 
hardware; not attempting the port 
itself shows the company knows its 
own limitations," Yates says. 

But fierce competition will make 
Beehive fight to gain any market 
share at all, she adds. McPhail 
recognizes that the competition will 
be tough. But he says Beehive 
needs only about 1 percent of the 
small-system market on top of its 
existing business to reach the goal 
of $206 million in annual revenues 
for fiscal year 1986. McPhail wants 
that market share. -Kevin Strehlo 

Verbatim sells cartridge 
line to drive vendor DEi 

Sunnyvale, Calif., media vendor 
Verbatim Corp. plans to sell its 
3M-compatible %-in. tape-cartridge 
line along with all production 
machinery to San Diego, Calif., 
drive vendor Data Electronics, Inc., 
for an unspecified amount. Verbatim 
stopped accepting orders for tape 
cartridges last month. Marketing 
vice president Harry Fekkes says 
Verbatim will continue to manufac
ture the product only through th~s 
month, or until all orders are filled. 

Verbatim's ¥4-in. tape-cartridge 
line accounted for approximately 7 
percent of the company's total sales, 
or about $4 million to $5 million a 
year, Fekkes says. Verbatim's 
decision to sell the line to DEI
along with its 0.15-in. nc-100 
tape-cartridge business-was based 
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Our 10112" 
Winchester ·.'·.:-:-:·.·.·.·. 
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is one of them. 
If a 14" Winchester was the 

optimum answer for every disk 
storage problem, there never would 
have been an 8". Or a 5114''. Or, heaven 
knows, a3". 
That's exactly why we designed our 

Cynthia 0160 around a 10112'' platter. 
Because it was the obvious answer to a 

number of system designers' problems. 
For one thing, it offers highly reliable, 
high performance mass storage in % the 
volume of a conventional 14" drive. For 
another, it offers substantially higher ca
pacity than most 8" drives, with consider
ably less track crowding problems. And it 
offers more efficient, useful surface stor
age space to boot. That's why it's becom
ing recognized as the optimum answer to 
a wide range of small business and dis
tributed processing applications. 

Our new Cynthia 0160 Winchesters uti
lize a 900 TPI track density to offer you a 
choice of 60, 90, or 120 formatted 
MBytes (75, 112, or 150 MBytes unfor
matted) , the highest capacities available 
in their size range. Configured in a com
pact (12.2" x 5.8" x 22.0") aluminum, con
tamination-free package, the Cynthia 
0160 incorporates advanced , micropro
cessor-controlled head positioning and 
patented embedded servo tracking fea
tures which provide high data accuracy 
and automatic seek error correction. The 
embedded servo ensures accurate head 
location, while the linear voice coil actua
See us at Peripherals '82, Sept. 29-0ct. 1 

in Anaheim, CA, Booth # 208 
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tor combines :: \\ >· . . 
. ····· .. ·; .. ·· 

... ·\"<\·.· .......... :.:-: .... · ... · with proven 3350 
Winchester head tech
nology to assure consistently 
reliable performance. Best of all , 
by adding our SASl*-compatible intelli
gent controller, you achieve simple, low 

cost integration to your host bus. So you 
can easily interface any of the Cynthia 
0100 Series drives. Or any other popular 
drives, for that matter. 

"SASI •• is a trademark of Shugart Associates 

-\·.\···· 

:-\ .. \ ·.'.._·.:-:·.·.·. 
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Isn't it time you took advantage of 
1 OW' technology? And the world of tech

nological expertise that only our parent 
company, Cii Honeywell Bull , can offer? 
It's easy. Just call and ask for a Cynthia 
0160 Winchester evaluation unit. Or send 
for our free product information. You 'll 
quickly see that when price/performance 
is the primary consideration, our 0160 is 
quickly becoming the new rule of thumb. 

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

fl()\ CyJ'thia 
\J[) Peripheral 

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

Europe: 
Cii Honeywell Bull 
Cynthia OEM Division 
Phone: (3) 055.55.58 
Les Clayes-sous-Bois, France 
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Revelations don't come easy. But 
they do come fast. And the computer 
industry is no exception. 
That's why the first reaction to our 

Cynthia 0100 Series 10%" disk 
drives was almost universally ... 
"Holy Moses!" 
But, when you think about it, every 

industry standard began as a new 
standard. From 14"to5W'. The 10%'' 
is no different. 
Actually, the 10% Commandments 

are really a compendium of critical 
considerations, specifically: when 
you need the power and perfor
mance of a 14" drive in a package % 
the volume, specify Cynthia; when 
you need a more efficient use of sur
face storage space than an 8" drive, 
specify Cynthia; when you need an 
optimal-sized drive for high perfor
mance, highly reliable stand-alone 
systems, specify Cynthia. Amen. 
What it all comes down to is the fact 

that Cynthia 0100 Series 10%'' disk 
drives are proving to be the optimum 
answer in a myriad of minicomputer 
and distributed processing applica
tions. In fact ... we've already 
shipped over 12,000 units to satisfied 
customers in the United States and 

throu!;Jhout the world. It's this unique 
combination of proven product ex
perience, together with the techno
logical achievements of our parent 
company, Cii Honeywell Bull, that 
have made us the recognized leader 
in 1 OW' technology. 

Sure, our Cynthia 0100 Series disk 
drives may not be what you've 
previously considered "industry 
standard." But when you consider 
the inherent advantages of the 
10 V2" format, together with 

SEE US AT PERIPHERALS '82, SEPT. 29-0CT. 1 
IN ANAHEIM, CA, BOOTH #208 

tech no logical 
advances like our 
patented embed
ded servo design, 
you may find that 
this new standard may 
be an infinitely better 
standard. It's easy to find 
out. Just call us at (415) 
856-8181. Or drop us a line. 

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

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

Europe : 
Cll Honeywell Bull, 
Cynthia OEM Division, 
Phone: (3) 055.55.58. 
les Clayes-sous-Bois, France. 
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on the need to dedicate company 
resources to the development and 
production of sub-4-in. floppy disks, 
he explains, noting that demand for 
that product should begin to 
develop strongly by the second 
quarter of next year. Standards for 
sub-4-in. flexible media are sched
uled to be presented this month to 
the American National Standards 
Institute by an industry committee 
that includes Verbatim (MMS, July, 
p. 6). 

Verbatim's decision to drop out of 
the Y4-in. tape-cartridge business 
will leave only two vendors supply
ing this type of Y4-in. media to 
domestic OEM drive vendors-DE! 
and 3M, St. Paul, Minn.-both of 
which also build drives. DEI had 
previously announced its intentions 
to offer this media. Fekkes does not 
foresee any problems for other 
drive vendors as a result of his 
company's decision to sell its media 
line to DEI, however. "Vendors such 
as Archive Corp. and Cipher Data 
Products, Inc., will still have two 
sources of supply available to 
them-just like they've always 

In Transition 

Centronics Data Computer 
Corp., Control Data Corp., NCR 
Corp. and International Computers 
Ltd. have finalized an agreement 
whereby CDC purchased about 2.33 
million shares of Centronics com
mon stock for $25 million. Centron
ics has acquired the printer business 
of Computer Peripherals, Inc., in 
return for about $2.6 million shares 
of Centronics's common stock to 
CDC, NCR and ICL. The result is that 
CDC owns about 35 percent, and NCR 
and ICL each own about 5 percent of 
Centronics's common stock. John 
Tincler remains president of the 
new Centronics concerns. 

Point-of-sale-system supplier 
Data Terminal Systems, Inc., 
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Verbatim Corp.'s 1/c-in. tape-cartridge line 
has been sold to tape-cartridge drive vendor 
Data Electronics, Inc. The sale leaves other 
hardware drive vendors with two sources of 
supply for this media-DE/ and 3M-both of 
which also make drives. Included in the sale 
to DEi is Verbatim's 0.15-in. DC-100 line. 

had," he says. "They will continue 
to rely on 3M, and in Verbatim's 
place, DEI will sell them media." 

Tom Makmann, marketing vice 
president at Costa Mesa, Calif. -
based Archive agrees that his 
company will face no major prob
lems as a result of Verbatim's 
decision, but does not greet it with 
100-percent enthusiasm. "This is 
not the most desirable develop
ment," he says. "It's in our 
company's interest to have as many 
sources of supply for Y4-in. tape
cartridge media as possible." 
Things could be worse from 
Archive's point of view, however. 
"It would be more detrimental to us 
if no one picked up the line," he 
explains. Verbatim's tape-cassette 
business is not included in the deal 
with DE!. 

-John Trifari 

CARTRIDGE-TAPE DRIVE STANDARDS GROUP FORMS 
Four manufacturers of V4-in. cartridge-tape drives have formed an 

international group to develop proposed standards to promote industry-wide 
compatibility. Members of the Working Group for Quarter-Inch Cartridge Drive 
Compatibility are Archive Corp., Costa Mesa, Calif., Cipher Data Products, 
Inc., and Data Electronics, Inc., San Diego, Calif., and Tandberg Data A/s, 
Oslo, Norway. Other manufacturers of 1/4-in. drives are encouraged to join. 

Maynard, Mass., has terminated 
about 290 employees worldwide and 
plans to reduce operating expenses 
by 25 percent in the wake of a major· 
internal reorganization. The moves 
are an attempt to boost the 
company's break-even sales level. 

Keydata Corp., a Watertown, 
Mass., time-sharing service, has 
emerged from the Chapter XI 
bankruptcy protection it sought 
about one and one-half years ago. 
The accepted reorganization plan 
calls for a cash payment of 40¢ per 
dollar to unsecured creditors owed 
less than $12,000. Larger unsecured 
creditors get a compensation pack
age consisting of cash, five-year 
notes and new stock. New shares 
will be converted at a rate of 27. 7 
shares for each 100 existing shares. 

The company has dropped its 
minicomputer and distributed
processing products, and is concen
trating resources on on-line busi
ness data-processing services for 
distributors and manufacturers. 
The reorganized company will begin 
operations with about $8 million in 
annual sales, and more than $1 
million in cash. 

Tektronix, Inc., alumnus James 
C. Towne has joined Microsoft 
Corp., Seattle, Wash., as president 
and chief operating officer. He 
replaces Microsoft co-founder Wil
liam H. Gates, who has become 
executive vice president with re
sponsibility for product design, 
internal development, outside soft
ware licensing and documentation. 
Gates remains chairman. The fast-
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Microsoft's six-month search for a prof es· 
sional manager to handle its booming 
business culminated in the hiring of 
former Tektronix executive James C. 
Towne (r.), who replaces Microsoft co· 
founder William H. Gates as president. 
Gates has become executive vice pres· 
ident, and remains chairman. 

paced $35-million company has 
doubled annual sales over last year, 
tripled its sales force, moved into a 
60,ooo-sq.-ft. headquarters and is 
opening a sales office in London, 
thus triggering the search for the 
professional manager. Towne previ
ously was vice president and 
general manager of Tektronix's 
Instruments Division. 

Financing 
A start-up headed by Zilog 

founder Dr. Federico Faggin, has 
received an unspecified amount of 
funding from Merrill Lynch Venture 
Capital, Inc. The company, Cre
ative Communications, Inc., 
Santa Clara, Calif., plans to 
announce its first product, an 
advanced information system, in the 
middle of next year. 

Massachusetts Computet Corp., 
Littleton, Mass., has raised more 
than $5 million in second-round 
financing from a group of investors 
led by Hambrecht & Quist, and 
named William R. Hambrecht to its 
board of directors. MASSCOMP 
manufactures medium-scale com-
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puters for scientific and engineering 
use. 

Formations 

Intel cJrp., Matra S.A. and 
Harris Corp. 's joint venture, 
Matra-Har!'is Semiconducteurs, 
S.A., have announced joint funding of 
a French design center for res. The 
new venture, called crMATEL, will 
desigfi NMOS devices that will be 
manufactured by Intel Corp. and 
Matra-Harris. crMATEL eventually 
will have 50 employees. Matra
Harris will supply equipment, Intel 
will provide CAD technology, and 
both will share operating expenses. 
Additionally, both companies are 
cooperating under a technology 
exchange agreement in which 
Matra-Harris will design CMOS 
versions of Intel NMOS res. 

Oki Semiconductor, Inc., Santa 
Clara, Calif., has formed a division 
to market · electronic components 
and subsystems, including key
boards, intelligent displays, modem 
boards and floppy disks, in North 
America. The new division, dubbed 
the Functional Device Division, is 
expected to grow at at least a 
50-percent compound annual rate. 
• Four Atlanta, Ga., software 
houses have joined forces as a 
start-up fi:r'm called Solid Software, 
Inc. The four-Georgia Software 
Consultants, System Sciences of 
America, Jim Reeves & Associates 
and Pro Soft-will market a line of 
vertical applications packages for 
microprocessor-based systems. The 
new venture's Professional Services 
Division will offer contract pro
gramming and consulting services. 
James V. ·Reeves serves as the 
company's general manager. 

Tandy Corp., Fort Worth, Texas, 
and Matra S.A. of France have 
signed ani· agreement to set up 
manufacturing in France for the 
TRS-80 model III microcomputers. If 

Pleased about their new agreement to 
manufacture TRS-80 Model Ill microcom· 
puters in France are (left to right) Herschel 
Winn, senior vice president and corporate 
secretary of Tandy, John Roach, president 
of Tandy, and Jean-Luc Legardere, chief 
executive of Matra, and Pierre Yves 
LeBihan of Matra. 

both companies' boards of directors 
and the French government ap
prove the plan, a new corporation 
called Matra-Tandy Electronique, 
S.A. will be formed. 

Able Computer, Irvine, Calif., 
has moved into its %-acre, 1500-sq.
ft. English Marketing and Support 
Center, Newbury, Berkshire, En
gland. The center will be the focal 
point for all sales, service repairs 
and training in the u. K., Belgium 
and the Netherlands .... Sunnyvale, 
Calif-based engineering-work
station manufacturer Daisy Sys
tems Corp. has opened a technical 
center in Waltham, Mass., to 
provide technical and sales support, 
customer service, maintenance and 
sales to customers east of the 
Mississippi River, including Cana
da .... Digital Equipment Corp. has 
leased 32,000 sq. ft. in the Irvine, 
Calif., Executive Park for its 
southwest regional headquar
ters .... Digital Research, Inc., Pa
cific Grove, Calif., has opened an 
Eastern regional sales office in the 
Boston area. Bruce Cohen, formerly 
with Datapoint Corp., will serve as 
manager. 

Distribution, 
Service Deals 

Six independent computer retail
ers already have paid deposits to 
become Byte franchisees, a new 
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Compared to Cynthia, 
most Cartridge Disk Drives 

are strictly for the Birds. 

I 

, 
Funny, isn't it? \. 

While some people '"---111111.._•••••••••-. 
are crowing about the ~ 

j DC power for internaj tional flexibility. Plus you 
_____ ,_ .... .,..get a proven track record in 

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

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

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

Whichever Cynthia cartridge drive 
you choose, you 'll be receiving a 
reliable, field-proven design, with 
over 6,000 hours MTBF. You'll also be 
receiving Cynthia's patented embed
ded servo track positioning system 
which ensures consistently accurate 
head positioning, with no head align
ment required. Cynthia 0120 and 
0140 drives also incorporate proven 

3330 technology ramp load heads 
and high performance linear voice 
coil actuators to deliver consistently 
reliable performance in a wide range 
of applications. 

Need more? 
Cynthia 0120 and 0140 disk drives 

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

SEE US AT PERIPHERALS '82, SEPT. 29· 
OCT. 1 IN ANAHEIM, CA, BOOTH #208 

cartridge disk drives that only our 
parent company, Cii Honeywell Bull , 
can provide. 

So why take a flier on just any fixed/ 
removable disk drive? Check out the 
Cynthia 0120 and D140's today. Call 
us for an evaluation unit. Or write for 
free product information. We'll send it 
to you . By air, of course. 

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

fl!)\ ~thia \J[) Peripheral 
Corporation 

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

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

CIRCLE NO. 56 ON INQUIRY CARD 





forthe80s. Industrial 
Microcomputer 

Systems 

Step into tomorrow with the first 
industrial microcomputer system 
that keeps you there. VMC 68 /2~M 

Robotics .. . distributed control ... automated 
testing ... high-speed data acquisition ... urgent 
challenges of industry demanding new horizons of 
processing power and capability. At reasonable cost. 

Now there's a new packaged solution to these 
applications for the 80s and beyond. The VMC 68/2 
Microcomputer System. It brings all the power. 
versatility. and economy of the MC68000 MPU into the 
industrial arena. With the promise of increased 
capability as the upward-compatible M68000 Processor 
Family grows into the future. 

You've seen the benchmarks and results. 
MC68000 is the acknowledged leader in the 

16/32-bit class. It keeps on going 
where others run out of gas 
. . . as with its full, 16 megabyte 
d irect-addressing capability. 

Processor, memory. basic 
1/0. compact 16 megabyte disk 
s torage unit. industry-standard 
peripheral interfaces .. . it's all 
there with VMC 68/ 2. A 

~
mplete system based on 
otorola's field-proven 
RSAmodule'" microcomputer 

hardware and software modular 
elements. Assembled. tested. 
ready to apply to your toughest 
requirements now. Yet easy to 
expand many times as your 
needs expand. 

The MC68000 couples top 
performance and flexibility 
with a natural affinity for 
high-level languages. Thus. 
your applications programs 
can be developed quickly and 
maintained economically. And 
the internal VERSAbus'"inter

connect meets today's needs with 
full capabilities for tomorrow's 

multiprocessing and full 32-bit 
system structures. A sensible growth 

path at no extra cost. 

Tuned to industrial environments. 
VMC 68/2 hardware and software is dependable in 

production environments like fluctuating factory 
temperatures. The Processor Unit operates rock-solid 
from 0° to 50° C in a rack or on the table. The 
operating system offers real-time multitasking features 
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for quick response to multiple random events. And 
since 1/0 requirements can vary between applications. 
the VMC 68/ 2 1/0 Channel easily tailors specialized 
1/0 elements in small modular amounts to meet your 
needs exactly. 

Powered by real-time VERSAdosTM software. 
The plug-in VMC 68/ 2 lets you devote your 

resources to your payoff: your application and the 
challenge to develop application software quickly. 
efficiently. with low risk and no hassle. 

And here's where it saves you valuable time and 
money - with the proven real-time VERSAdos 
operating system and utilities ... with advanced. high
level languages like Pascal and FORTRAN ... with easy
to-use text editor and structured Macro Assembler ... 
and with comprehensive self-test and diagnostics 
software to check its own state of health. 
Support for your future. 

You want someone solid as a microcomputer system 
vendor ... a partner who'll be there today AND tomorrow. 
Motorola has the commitment and capability to offer 
you full support: field applications assistance through 
a local office network ... factory repair services ... 
comprehensive local training courses . .. complete user 
documentation. Plus attractive OEM quantity pricing 
to keep you within budget. 

For more information on the VMC 68/ 2 system. 
write or call Motorola Semiconductor Products. Inc .. 
P.O. Box 20912, Phoenix. AZ 85036. (602) 244-5714. 
We set the pace in packaged microcomputers for 
industrial and technical applications with 

Innovative systems 
through silicon. 

® MOTOROLA INC. 
p•••••••••••••••••, 
I TO: M otorola Semiconductor Products Inc .. P.O . Bo• 20912, Phoenix, AZ 85036 . 

I Please send me information on the VMC 68/2. I 
I 129 MMS 9/82 I 
I Name I 
I Title Tel. I 
I I Company -~~~~~~--~~~~~~~-
I I I Address I 
I City I 
I State ZIP ..I 
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owill win the battle 
of the Multibus Giants? 

You will! 
Re-Introducing Zendex. 
(You may call us "The Little Giant.'') . 

Until 1979, t.Oere was only one company in our 
field. We will call it "The Giant:' 

It seemed unfair that OEMs and Systems 
Houses should be dependent on a single source 
for certain board products. Even unAmerican! 
(Not to mention the wasted opportunity for a new 
company like Zendex to make a profit! ) 

So Zendex was founded to establish the alter
native. Multibus* compatible boards and develop
ment systems for the professional and industrial 
markets, with delivery "off-the-shelf' Plus: 

• 10 to 20% higher performance, speed or 
expandability 

• IO to 20% lower price. 
It has paid off. Now there are two giants in the 

fie ld: The original Giant, 98 times our size. And us, 
Zendex. (We respect Intel* and hope their growth 
is proportionate to ours.) Zendex may not be very 
big, but we are an authentic Little Giant never
theless. For 15 or 20 other companies have seen 
a good thing in our market.And we are as big as all 
of them combined. 

You haven't heard much about Zendex? 
You will. Here are our new products: 

•A number of new proprietary board level 
products and sub-systems, based on all three major 
16-bit processors, the Intel 8086; the Motorola 
68000; and the Zilog 28000. You see, we think each 
of these competitive items has something the 
others lack. So, at Zendex, you can get the equiva
lent of all three. Zendex will be the only multibus 
manufacturer offering three major 16-bit proces
sors ... from one source and with a common 
operating system. 

• Expanded development systems with hard 
disk ... and both ISIS-*and UNJX!compatible oper
ating systems. 

•And, very exciting, the Quota'" Modular 
OEM Configurable Computer. Our answer to the 
Intel 86/ 330. Let's sound competitive! The Intel 
box holds two disk drives, ours has room for three. 
Intel's card cage has six slots; our Quota has 
nine slots. 

Who will win the battle of the Multibus Giants? 
You will. Because competition works to your 
benefit. You can start by being one of the first to 

geto"ZEN~dEx 
The other giant in the Multibus market 

6644 Sierra Lane, Dublin, CA 94568. 
Phone: ( 415) 828-3000. lWX 910 389 4009. 

CIRCLE NO. 167 ON INQUIRY CARD 

' Isis and Mult ibus are trademarks of Intel Corp. 
UNIX is a trademark of Bell Laborator ies. 
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BOX SCOBE OF EABl\Jil\JGS 

This table, which appears every month , lists the revenues, net earnings and earnings per 
share in the periods indicated for companies in the computer industry and computer
related industries . A parenthesis denotes a loss . 

Company Period Revenues llarnings llpl 

Advanced Micro Devices 3mos 6 / 27 / 82 83,018 ,000 3,773,000 .22 
3mos 6 / 28 / 81 70,934 ,000 1,595,000 .10 

Apple Compu,er, Inc. 3mos 6 / 25 / 82 142,681,000 15,193,000 .26 
3mos 6 / 26/ 81 90,719,000 11 ,858,000 .21 

Burroughs Corp. 3 mos 6 / 30/ 82 1,060,290,000 36 ,480,000 .86 
3 mos 6 / 30/ 8 1 834,159,000 3 1,325,000 .75 

Convergen' bohnologies, Inc. 3mos 6 / 30/ 82 16,459,000 2 ,065,000 .11 
3 mos 6 / 30/ 8 1 1 ,540,000 (109,000) (.01) 

Corvus Sys,~ms, Inc. year 5 / 29 / 82 26,838,000 2,353,000 .30 
year 5 / 30 / 8 1 10,325,000 706,000 .16 

Dau General Corp. 12weeks 6 / 5 / 82 189,035 ,000 3 ,526,000 .32 
12weeks 6 / 6 / 81 174,151,000 9 ,675,000 .91 

Datapoint Corp. 3mos 4 / 30/ 82 99,402,000 (22,993,000) (1.14 ) 
3mos 4 / 30/ 81 116,902,000 12,873 ,000 .63 

Honeywell, Inc. 3 mos 7 / 4 / 82 1,321 ,400,000 86,600,000 3 .83 
3mos 6 / 28/ 81 1,304,300,000 71 ,400,000 3 .16 

Intel Corp. 3mos 6 / 30/ 82 216,437,000 8,194 ,000 .18 
3mos 6 / 30/ 8 1 201,201,000 9 ,710,000 .22 

Lexidala Corp. 3 mos 6 / 30/ 82 8 ,318,200 1,039,300 .18 
3mos 6 / 30/ 81 4 ,472.200 777,500 .18 

Management Assis,ance, Inc. 3mos 6 / 30/ 82 85,983,000 1,073,000 .13 
3mos 6 / 30/ 8 1 82,826,000 962,000 .12 

Micom Sy8'ems, Inc. 3mos 6/ 30/ 82 15 ,914 ,000 2 ,610,000 .38 
3mos 6 / 28/ 81 11 ,346,000 1,392,000 .23 

Monolithic Memories, Inc. 12 weeks 6/13/ 82 17,001,000 400,000 .06 
12weeks 6 / 7 / 81 16,217,000 983,000 .15 

Storage Technology Corp. 3mos 6 / 25/ 82 270,199 ,000 21 ,003,000 .60 
3 mos 6 / 26/ 81 214, 707 ,000 15,831,000 .54 

Sykes Datatronics, Inc. 3mos 5 / 31182 10,351,223 576,350 .05 
3mos 5 / 31/8 1 8,934,644 1,614,000 .13 

:bndon Corp. 3 mos 6 / 25/ 82 44,245,442 4 ,606,283 .41 
3 mos 6 / 26/ 8 1 15,020 ,560 1 ,354,772 .15 

Visual Technology, Inc. 3mos 6 / 30/ 82 6,504,000 755,000 .21 
3mos 6 / 30/ 81 4,352,000 469,000 .16 

Zenith Badio Corp. 3mos 7/3 / 82 29 1,800,000 (4 .100.000) (. 22) 
3mos 7 / 4 / 8 1 274,700,000 2,100,000 .11 

Comments: Pressures from foreign currency 
translation and from strong market competition 
continue to be reflected in quarterly and annual 
results . Convergent Technologies has continued 
to improve per formance since becoming public 
in May. Second-quarter revenues reflect a ten
fold increase over those of the same quarter last 
year, and r evenues for the first half of the fiscal 
year increased from $3 million last year to $24 
million this year. Although Data General is 
optimistic about long-term prospects , profit 
margins still suffer from what the company at
tributes to increased costs and slowed order 
and shipment levels, the result of sluggish 
worldwide economies . Near term, however, 
Salomon Brothers , Inc . 's High Technology 
Monthly report notes persistent rumors that 
the company will be acquired, which it says has 
kept the stock a good performer. DG consoli
dated results of its 85-percent-owned Japanese 
subsidiary, Nippon Data General, in this 

quarter for the first time. Datapoint recorded 
its first quarterly loss in nearly a decade . Part 
of the reason is a reversal of some revenues of 
previous quarters . In that regard, Datapoint, 
its directors and independent auditors and 
others are defendants in lawsuits alleging mis
representations in issuing financial state
ments and conditions over the past two years . 
Honeywell ' s second quarter earnings were 
aided by the sale in June of 27.1 percent of Cii 
Honeywell Bull stock to France 's Compagnie 
des Machines Bull. Income for MAI declined 
from the second to third quarter this year. The 
company attributes the drop to lower revenue 
in its Basic Four information-processing 
system operation . While net income for 
Monolithic Memories was down from its third 
fiscal quarter last year, the company remained 
profitable , partly a result of the settlement of a 
theft claim . New order bookings this quarter 
were the highest for any quarter in two years . 
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venture in the Byte Industries 
Franchi se Recruitment program 
aimed at retailers. F ranchises can 
provide added support and identity 
for retailers. Initial fees are $5000, 
plus a 3-percent royalty on sales and 
a 2-percent royalty for a co-op 
advertising fu nd . .. . Cromemco, 
Inc. , recently entered hardware 
and software distribution agree
ments with Kierluff Electronics, 
Inc., and Hallmark Electronics, 
Corp .. .. IBM Corp. has authorized 
17 additional retail stores to become 
IBM Personal Computer dealers, 
bringing the total to 90 independent 
dealers .. .. Intech Systems Corp., 
Reston, Va., has reached an 
agreement with Toshiba America, 
Inc., Tustin, Calif. , to sell the 
Toshiba T-100 personal computer 
through its 120 dealers in 34 
states . ... Santa Clara business
software company Micro Focus has 
entered a marketing and distribu
tion agreement with MicroSoftware 
Associates, Tokyo, Japan. Micro
Software has exclusive marketing 
rights in Japan .. .. NorthStar Com
puters, Inc. , San Leandro, Calif., 
has signed a two-year contract 
valued at $25 million to $30 million 
with Avnet Corp., a large electron
ic-equipment distributor, for its line 
of microcomputers. Additionally, 
N orthStar signed an international 
distribution agreement with TRW, 
Inc. 's TRW Datacom International 
division. Nor thStar's overseas dis
tributor s will be transferred to and 
supported by TRW Datacom. 

Wet Ink 

Torrance, Calif.-based CADO 
Systems Corp. has signed an 
agreement with Mexico's largest 
office-products company, Groupa 
Printaform S.A. to manufacture 
CADO information-processing sys
tems for sale in Mexico. Printadata 
has a dealer and subdistributor 
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network in 25 Mexican cities . 
.. . Cipher Data Products, Inc., San 
Diego, will provide $7.2 million in 
memory-storage peripherals to 
Perkin-Elmer Corp . . . . Mansfield, 
Mass.-based Motorola subsidiary 
Codex Corp. has renewed a 
contract to supply AT&T with Codex 
line-sharing units and local-area 
data sets. The two-year contract is 
expected to produce a combined 
1982 volume of $7 million for Codex. 
Codex also signed a $1.4-million 
contract with Farmland Industries, 
Kansas City, a multibillion-dollar 
agriculture-industry cooperative 
and grain manufacturer with more 
than 800 u.s. offices. The purchase 
is for Codex's minicomputer-based 
DNCS 400 network-control-and
management system to monitor 
Farmland's network telephone cir
cuits .... Lockheed DataPlan, Inc., 
San Jose, Calif., a subsidiary of 
Lockheed Aircraft Services, has 
purchased 120 Durango Systems, 
Inc., computers. The Durango 
systems will be bundled with 
software containing flight-plan, 
weather-service , international 
flight-handling and aircraft
schedule information .... Prime 
Computer, Inc., Natick, Mass, has 
signed a $10.5-million contract to 
provide 32 Prime minicomputers 
and 340 r/o terminals to the Mexican 
government. The systems will be 
used by the Secretariat de 
Educacion Publica in one of Mexi
co's first major data-processing 
decentralization efforts .... Rockwell 
International Corp. 's Electronic 
Devices division, Anaheim, Calif., 
has signed a license agreement with 
SEEQ Technology, Inc., San Jose, 
under which the division will obtain 
SEEQ semiconductor-process tech
nology and product design. The 
agreement allows Rockwell to use 
SEEQ's nonvolatile memory-circuit 
design and process technology. The 
plan is in part targeted at helping 
Rockwell's division become a major 
commercial semiconductor factor. 
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Quarterly Report 

Net earnings by IBM Corp. for 
the second quarter of this year 
ending June 30 increased 24.4 
percent from $804 million in 1981's 
quarter to $1 billion this second 
quarter. Gross income from sales, 
rentals and service for the quarter 
rose almost 1 7 percent from $6. 9 
billion in that quarter in 1981 to 
$8.05 billion this quarter. Despite 
the recession and inflationary pres
sures, demand for IBM's new 
products is strong. 

The word at Modular Computer 
Systems, Inc., Fort Lauderdale, 
Fla . , is lean operations. The 
company is focusing on reducing 
overhead, including changes in 
international operations, which now 
will be directed from Florida 
instead of England. The efforts are 
aimed at improving Modcomp's 
earnings and staff productivity and 
reducing costs. The company re
ported first- and second-quarter 
results for the period ending June 
30. Net income for the first six 
months of 1982 is $990,000, com
pared to a net loss of $142,000 for 
the same period in 1981. Six-month 
sales this year were $46. 05 million 
compared to $37.9 million for the 
same period in 1981. 

Annual Report 
Fast-paced Wang Laboratories, 

Inc., Lowell, Mass., set new 
records for revenues and earnings 
in its fiscal year 1982, which ended 
on June 30. During the year, the 
company reached two corporate 
milestones: revenues exceeded $1 
billion, and net earnings exceeded 
$100 million. Revenues for the year 
totaled $1.16 billion, up 35 percent 
from $856 million in 1981. Net 
earnings were $107.1 million, up 37 
percent from $78.1 million last year. 
New orders for products and 
services were $1.33 billion, up 32 

CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 
CA: Los Angeles 

(213) 907-1803 
Orange County 
(714) 851-9462 
Sacramento 
(916)966-8037 
San Francisco/Sunnyvale 
(408) 727-9552 

DC: Washington 
(703) 356-6441 

GA: Atlanta 
*(404) 952-0919 

IL: Chicago 
(312) 882-8176 
(800) 323-5609 

MA: Boston 
(617) 273-5955 

*(617) 229-2800 

Ml: Detroit 
(313) 525-8240 

MN: Minneapolis 
*(612)814-7199 

MO: St. Louis 
(314) 434-4011 

NY: New York 
(212)687-7122 

OH: Cleveland 
(216) 333-3725 

PA: Pittsburgh 
(412) 261-0406 
Philadelphia 
(609) 939-4762 

TX: Dallas/Ft. Worth 
*(817)261-5312 

WA: Seattle 
(206) 455-4725 

*Includes OEM Sales 

Dysan Diskettes are also available 
from all ComputerLand Stores, 
Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 
For the location of the Dysan sales 
outlet nearest you, contact Dysan at 
(408) 988-3472 
Toll Free: (800) 538-8133 
Telex: 171551 DYSAN SNTA 
1WX: 910-338-2144 

DDy§g!J .. 
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What if uou want 
more assurance 
uour valuable data 
won't fade awau? 

Rely on SYNCOM 
disl<ettes with Ecfype® 
coating. Balanced coercivity means 
long-lasting signal life. 
Syncom diskettes assure excellent 
archival performance in the 
following ways. 

First, with calibrated coercivity- a 
precisely balanced blend of milled 
ferrous oxides that allows Ectype® 
coating to respond fully to "write" 
signals, for strong, permanent 
data retention. 

Then, a burnished coating surface to 
boost both signal strength and 
packing density . 

Carbon additives drain away static 
charge before it can alter data . 

And, finally, every Syncom diskette 
is write/ read-back certified to be 
100% error free . 

To see which Syncom diskette will 
replace the one you're using now, 
send for our free "F/exi-Finder" 
selection guide - and the name of 
the supplier nearest you . 

-

Balanced coercivity 
of Ectype® coating 
allows write current 
to saturate fully . 

Syncom, Box 130, Mitchell, SD 57301 . 
800-843-9862; 60 5-996-82 00 . 

SYNCf>M. 
Manufacturer of a full line of flexible media 

CIRCLE NO. 125 ON INQUIRY CARD 
A D1v11o1on o f S< hw1n'1 s..i.1 Entupm.u, In< 
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percent from the $1 billion last year. 
The backlog is a record-breaker as 
well: $635 million. The reasons 
Wang cites for the stellar report are 
that it has improved asset manage
ment, produced steady quarterly 
business growth and maintained 
pretax margins. 

Industry Monitor 

Dun & Bradstreet, Inc., reported 
that U.S. business failures in the 
first six months of 1982 were 
high-more than those for the 
entire year of 1980 and 45 percent 
ahead of the first half of 1981. 
Almost 12,000 businesses closed 
during the 26-week period ending 
July 1. That compares with about 
17 ,ooo closings in 1981. Weekly 
failure rates for manufacturing- and 
service-related companies nearly 
doubled from last year. 

Many emerging businesses are 
missing monetary savings by not 
taking advantage of tax deferments , 
according to reports by partners at 
Los Angeles international account
ing and consulting firm Coopers & 
Lybrand. For example, a company's 
chief executive could adopt an 
installment method of reporting 
sales of inventory, thereby postpon
ing the company's taxes on accounts 
receivable. Business managers also 
can take advantage of the diversity 
in state tax laws, such as locating a 
warehouse or sales subsidiary in a 
neighboring state with a more 
favorable tax structure. Coopers & 

Lybrand partner Bent Peterson 
notes that, "With proper analysis of 
costs and the identification of 
expenses in developing new product 
lines, a business may also be 
entitled to the new R&D tax credit, 
which few businesses are currently 
employing to their maximum advan
tage." The key to overall tax 
reduction, the partners say, is 
careful planning and strategic 
timing of financial transactions. 
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? -
We did. And we won! 

I 
I 

I £f'zj1'•1'f I ~-~-:.11, 

I I 
Compared to the Hazeltine 
Esprit'" and the new Esprit II'~ 
the competition doesn't 
compare very well. Hazeltine 
has the best video quality 
among the budget terminals. 
And the Esprit line offers: 

• detached keyboard 
• communications buffer 
• page mode 

!!!!!==~=~~=!~ along with many other very 
practical features that you won't 
find on other entries in the low 
priced field. 

Hazeltine 

We also compared price. And 
we won again. With Esprit, you 
get better performance and 
more features for less money. 

More for less! That's incom
parable value. 

Hazeltine Corporation 
Computer Terminal Equipment 
Commack, NY 11725 
(516) 462-5598 
or call toll free: 800-645-4508 

The new terminal technology. 

r-- Esprit Esprit II TVI 910 Viewpoint ADM-3A 

no yes no yes no 
Detached Keyboa rd 

Buffer yes yes no no no 

Tilt Screen no yes no no no 

Function Keys 14 14 10 3 no 

Page/Line Transmit yes yes no no no 

Insert/ Delete Char. no yes no 

Insert/Delete Line 
yes no 

Price (in quantity of one) 
$645 $699 

• Trademarks respective ly of TeleVideo Systems. Inc., 
Applied Digital Data Systems, Inc., and Lear Siegler, Inc 
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INTERNATIONAL Mini-Mi1r1 lftlarld 

Britain, Japan team up 
for 5th-generation computer 

While many U.S. computer manu
facturers view Japan's fifth
generation computer plans with 
suspicion, confusion or even skepti
cism, the British government is 
actively seeking ways to help the 
Japanese achieve their goals-and 
at the same time make a lot of 
money for British information
technology companies. 

Kenneth Baker, Britain's Minister of Informa
tion Technology, set up a committee this year 
to investigate cooperative efforts between 
Britain and Japan for fifth-generation 
computers. 

This year, Kenneth Baker, minis
ter of information technology at the 
Department of Industry, set up a 
committee to investigate areas of 
cooperation between Britain and 
Japan. Chaired by John Alvey, 
senior director of technology at 
common carrier British Telecom, 
the committee is expected to report 
its findings very soon. Baker hinted 
at full government support in a 
speech at the "Fifth Generation: 
Dawn of the Second Computer Age" 
conference in London in July. 
Staged by one of Europe's leading 
minicomputer systems houses, SPL 
International, the conference was· 
the first major event on the subject 
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held in the West, and followed a 
fifth-generation seminar in Japan in 
October last year. 

Another conference speaker, 
Philip Hughes, Alvey Committee 
member and chairman of software 
house Logica Holdings, urged that 
any cooperation between Japan and 
Britain should be a long-term 
agreement, with the roles of the 
participants, and even the terms of 
royalty payments on jointly devel
oped products, precisely defined. 

The Japanese IC industry is 
well-equipped to provide the proc
essing power and memory capacity 
needed for marketable fifth
generatiol) machines. But Japan 
needs an English-speaking Western 
ally to cooperate in developing 
complex software. Britain fits this 
profile and, unlike the U.S., does not 
pose a threat to Japan's dominant 
role in the project. 

Another speaker at the London 
conference, specialist in knowledge
based expert systems Edward 
Feigenbaum of Stanford University, 
Stanford, Calif., underlined the 
importance of the fifth-generation 
program for Japan. "It has been 
chosen by the Japanese as their way 
of getting ahead of the u.s. It's a 
coming-of-age rite for them," he 
said. Knowledge-based expert sys
tems are a key fifth-generation 
product, and Feigenbaum noted 
that the fifth-generation project in 
Japan is called knowledge-based 
information-processing systems 
(KIPS). He pointed out that some 
Japanese initiatives under way in 
Britain include the use of expert 
systems for automating program
ming and for VLSI design. He 
estimated that the Japanese were 
already spending about $100 million 
a year on developing knowledge
based systems compared with only 

$50 million in the u. s.. "We are 
losing the lead at a rate of one day 
each day," he warned. 

He also pointed out expert 
systems projects in the u.s., 
including a joint effort in VLSI 
expert-system development be
tween Stanford and Xerox Corp., 
Palo Alto, Calif., and a Digital 
Equipment Corp. application in 
which salesmen use expert systems 
to determine optimal configurations 
for customers. DEC is also working 
with the Massachusetts Institute of 
Technology on expert systems for 

Edward Feigenbaum of Stanford University 
estimates that the Japanese already are 
spending about $100 million a year on 
developing advanced knowledge-based 
systems, which means the U.S. is losing its 
lead at the rate of one day each day. 

diagnosing computer and PC-board 
faults. 

In Britain, SPL International sells 
expert systems based on DEC 
minicomputers. England's largest 
computer manufacturer, ICL, al
ready has a long-term agreement 
covering high-speed logic circuitry 
with Japanese company Fujitsu 
Ltd. 

ICL and Britain's two biggest 
electronics manufacturers, Plessey 
Co. Ltd. and General Electric Co. 
Ltd. (no connection with General 
Electric Co. in the u.s.) are 
represented on the 10-person Alvey 
committee. 

- Keith Jones 
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'l'HE DSD880 
WINCHESTER S)STEM. 

MADE 'IHE WAY 
DIGITAL WOULD MAKE IT. 

EXCEPT DIGITAL 
DOESN'T MAKE IT. 

... ~ 0 - • " • • • 

~ • ' • " 4' .... " • • • , I • 
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HyperDiagnostics, HyperService and Rapid Module Exchange are trademarks of Data Systems Design, Inc. 
PDP is a registered trademark of Digital Equipment Corp, 



The people at Digital are a pretty smart 
bunch. They make some of the finest small com
puters in the world. So we like to think that if 
they were to make a new storage system like our 
880 Winchester /Floppy, they'd do it the same 
way we did. 

First of all, they'd make it extremely reliable 
with extensive testing and by using one of the 
most reliable storage technologies known, the 
Winchester. 

Next, they'd offer it in different capacities, 
like 7.8, 20.8, and 3L2 megabytes, with a choice of 
.5 or 1 Mb floppy back-up, or none at all. 

These different configurations would, of 
course, be fully compatible with Digital's LSI-11 
and PDP®-11 computers. 

And the whole package would be extremely 
compact, just 51-4 inches high, so it would save 
space and fit in almost anywhere. 

They might even add some on-board self
diagnostics, similar to our exclusive HyperDiag
nostics,'" so you could test, exercise, and debug 
without a CPU. And cut down on your service 
costs at the same time. 

Maybe they'd eve!) institute a module swap 
program, something like our Rapid Module 
Exchange,™ which would be designed to get you 

back up and running within twenty-four hours. 
Finally, since this system would be so 

dependable, they'd be able to offer their extended 
service at a much lower price-much like we do 
with our own HyperService,™ which goes into 
effect when the 90-day warranty expires and 
covers everything. 

And then, as if it weren't good enough 
already, they'd offer this remarkable storage sys
tem at a lower cost per megabyte than any com
parable system. 

The fact is, though, Digital doesn't make 
anything like this. 

Which is why we make the DSD 880 Win
chester system to go with your Digital computer. 

And, why we make it the way we do. 

Corporate Headquarters: 2241 Lundy Ave
nue, San Jose, CA 9513L Eastern Region Sales and 
Service: Norwood, MA, 617 769-7620. Central 
Region Sales: Dallas, TX, 214 980-4884. Western 
Region Sales: Santa Clara, CA, 408 727 -3163. 

DATA SYSTEMS DESIGN 

South 
America (office in U.S.A.) 415/967-8818; Denmark 01/83 3400; Finland 90/ 88,5Q11; France 03/956 8142; Israel 03/298783; Italy 02/4047648; 
Japan 06/323-1707; Netherlands 020/45 87 55; New Zealand 41693-008; Norway 02/78 94 60; Spain34/433-2412; Sweden 08/38 03 70; 
Switzerland 01/ 730 48 48; United Kingdom 44/7073/ 34774; West Germany and Austria 089/1204--0; Yugoslavia 61/ 263-261. 
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for Higf!.- and Medium-Volume Users -
Intelligent Custom 212A Modems on a C.ard 

with Incredible features at Incredible Prices 

FOR HIGH-VOLUME USERS -
AN INTELLIGENT CUSTOM 212A 

The "Make or Buy" decision becomes Incredibly 
easy for high-volume 212A modem users. The answer 
is "Buy" Racal-Vadlc Intelligent modems, custom 
designed to your specifications. 

These intelligent custom modems, designed 
around a new breed of 212A and 103 LSI chips are 
Incredibly small and flexible, Incredibly low in cost, 
and Racal-Vadic takes an Incredibly short time from 
prototype to high-volume production. 

Tiny 18- and 24-pln dual In-line chips contain a 
modulator and demodulator, transmit and receive 
filters, a carrier detector, automatic gain control, and 
answer tone generator/detector. Racal-Vadlc has 
added telephone line, user, and control Interfaces 
to these dual in-line chips. And our custom 212A 
modems are delivered to you FCC Registered and 
TAP Certified. 

And that's just the beginning! A built-In micro
processor gives you all the options you've dreamed of: 
automatic dialing with stored numbers, Interactive 
conversation with the data terminal operator, 
sophisticated diagnostics ... and more. 

If you need a lot of 212As, each 
packaged In less than 50 square Inches, 
come to Racal-Vadlc. We'll build them to 
your size, shape and specifications -
and deliver them In a m inimum of time. 

FOR MEDIUM-VOLUME USERS -
A STANDARD INTELLIGENT 212A 

For medium-volume 212A users, the perfect 
solution Is our V5212P - a standard Intelligent 
modem packaged on an 8.85- by 5.50-inch PC Board. 
The V5212P fits comfortably Inside most terminals and 
computers, because each modem occupies less than 
50 square inches. 

The V5212P, which uses the same chips, micro
processor and functional modules that make up a 
custom 212A, provides 1200 and 0 to 300 bps full
duplex operation with manual and automatic originate/ 
answer. It's FCC Registered and TAP Certified for direct 
connection to the switched network and has built-In 
R5232C and TIL Interfaces to simplify Integration Into 
new or existing systems. 

A sophisticated automatic dialer, which allows up to 
32 digits to be stored In memory and Instantly retrieved 
by the terminal operator, Is Included In the V5212P The 
modem provides a unique digital or analog Input/ 
output capability and can be used In systems where 
voice and data transmissions are required. 

The price is right Just $420 In lots oflOO. 
Whether you need an Incredibly small custom 

212A or an Incredibly small standard 
212A, we've got 'em. And at prices much 
lower than you ever thought possible. 

Racal-VadiCMember IDCMA 
222 Caspian Drive 
Sunnyvale, CA 94086 

f11[j~[j~ 
Tel : (408) 744-0810 •TWX: 910-339-9297 

PHONE: 800-543-3000, OPERATOR 507 
Racal-Vadic Regional Offices: West: ( 408) 744-0810 
East: (301) 459-7430 · Central: (3 12) 932-9268 
Northeast: (617) 245-8790 •Southwest: (817) 277-2246 
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Mini·Miara llllarld 

'Fifth-generation' languages 
targeted at mini, micro users 

Prolog, the nonprocedural lan
guage favored by the Japanese for 
"fifth-generation" computer sys
tems, is being used in Europe for 
practical applications. Moreover, 
implementations for several micro
computers and for Digital Equip
ment Corp. v AX superminicom
puters are being offered to potential 
u.s. users by London-based LPA 
Ltd. 

LPA offers Micro Prolog for 
microcomputers configured around 
the Zilog Inc. Z80 and running 
under Digital Research, Inc.'s CP/M 
version 2.2. LPA director Keith 
Clark says that Micro Prolog 
versions for two 16-bit processors, 
the Intel Corp. 8088 and Motorola 
Inc. MC68000 are under develop
ment. Micro Prolog emanated from 
London University's Imperial Col
lege, one of Europe's leading 
centers of Prolog expertise. Clark, a 
senior lecturer and a member of the 
Prolog team at Imperial, explains 
that LP A is an independent company 
established to exploit Micro Prolog 
commercially. LPA will fund the 
8088 version, but development of 

· the MC68000 implementation will be 
supported by a grant from the 
British government's Science and 
Engineering Research Council. 

I 

Keith Clark, director of London-based LPA, 
Ltd. , which has brought a nonprocedural 
"fifth-generation" language to the U.S. for 
use on several microcomputers and DEC's 
VAX 32-bit minicomputers. 

The v AX implementation, called 
MPROLOG, originates from the Insti
tute for Coordination of Computer 
Techniques in Budapest, Hungary. 
A Prolog interpreter was first 
implemented there in 1975, and 
MPROLOG was introduced in 1980. It 
offers improvements, such as modu
lar programming and better inter
active programming aids, over 
Prolog. The first hosts for MPROLOG 

were Siemens and IBM Corp. 
mainframes, but VAX implementa
tions have been developed over the 
last year at the Catholic University, 
Nijmegan, the Netherlands, and 
at Edinburgh University, Scotland. 

At the Fifth Generation confer
ence staged by SPL International in 
London in July, Peter Szeredi, a 
member of the Prolog team in 
Hungary, outlined some of the many 
applications for the language in that 
country. The most successful are 
scientific information retrieval, 
software generation and analysis, 
computer architecture design, CAD 
for buildings and pharmaceutical 
research. 

Prolog is considered to be 
well-suited to manipulating knowl
edge databases because it is written 
in terms of relations. 

Clark claims that LP A has sold 200 
Micro Prolog licenses, including "20 
or 30" in the U.S. For $380, a 
customer can buy a copy of Micro 
Prolog on a floppy disk plus the 
Micro Prolog manual and 130-page 
primer. The price includes postage. 
The Micro Prolog primer, which 
details the language, is available 
separately from LPS for $15, 
including postage. Prices for the 
VAX MPROLOG have not been 
announced, but Clark says that 
potential u.s. purchasers of the 
language can contact its Hungarian 
vendors via LP A. 

-Keith Jones 

Fifth-generation MIT computers 
bring parallel architectures to U.S. 

Data-driven dataflow computers, 
which use an approach to parallel
ism regarded with favor by the 
Japanese in their "fifth-generation" 
computer strategy, that is also 
getting attention in England, are 
under development much nearer to 
home-at the Massachusetts Insti
tute of Technology (MMS, July, p. 
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74). Such computers will change the 
nature of programming: existing 
procedural languages will be deem
phasized and superceded by func
tional nonprocedural languages, 
which eventually will filter down for 
use on all types of computers. 

Two teams at MIT, Cambridge, 
Mass., are taking different ap-

proaches to the subj ect. Both 
proposed machines employ a ring
networked multiprocessor architec
ture, but one queues operands 
between nodes in its network, while 
the other allows them to flow freely, 
each labeled with a tag token 
indicating at which node it should be 
executed. 
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IN THE HISTORY OF TEI 
HAD A BETTER PIC 

Lear Siegler has installed more terminals than 
anyone else. More than three times as many as our clos
est competitor. Three times! 

Who would have suspected eleven years ago that 
one Dumb idea could have taken us so far? 

In those days, Lear Siegler looked like many of 
our competitors do today. Small. Struggling. Searching 
for an identity. Hanging our hat on one product. 

Today; we've got a complete line of terminals - from 
our famous Dumb Terminal® video display to smart 
terminals to printers. These products have made us the 
world's favorite independent terminal company. And 
that's not just us tooting our own bells and whistles. 
It's been substantiated in survey after survey; includ-

Lear Siegler, Data Products Division, 714 North Brookhurst St., Anaheim, CA 92803, 
800-532-7373. SALES & SERVICE: Boston (6171 456-8228 • Chicago (3121279-7710 • 

~ls-~ggJ~l~~:~~~d!?o ·,}i~I ~2H-~~~ i~ 1~~ 71~~J?6~s~7;·8~ 'd'~M1~~h~H~1&~ston 
(2151 245-1520 • Chicago (3121 279-5250 • ~ouston (7131 780-2585 • Los Angeles 
(2131454-9941 •Philadelphia (2151245-1520 • San Francisco (4151 828-6941 • England 
!048671 80666 

ing those conducted by Datamation, Infosystems, and 
Data Communications~ 

Our innovative, state-of-the-art product line offers 
a growth path for OEMs and end users alike. What's 
more, our products probably offer all the features you'll 
ever need. For example, our termirtals can be upgraded 
with modems, voice recognition, touch screens, and 
graphics (in fact, the graph shown here was produced 
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by our own LSI Vector Drawing Graphics Board). 
Our printers can be upgraded with color and sheet 
feeding. And both will accommodate custom logic 
boards and add-on memory. 

Of course, it stands to reason that because we 
have a lot more users than anyone else, we also have 
a lot more service centers than anyone else. Lear 
Siegler users can have our products cared for in 3000 

111111 
111111 
111111 
111111 

cities nationwide. That includes walk-in Express 
Depot™ service, on-site service, and extended war
ranty service. 

For the name of your nearest distributor or more 
information, call 800-LEAR-DPD or 714-774-1010. 

We're Lear Siegler. The standard that everyone else 
in this industry copies. And quite frankly; we don't 
know whether 
to be insulted ...... LEAR SIEGLER, INC. 
or flattered. ~·DATA PRODUCTS DIVISION 

EVERYBODY MAKES TERMINALS. 
ONLY WE MAKE LY.JI SIEGLERS. 

Dumb Terminal • and Express Depot" are trademarks of Lear Siegler, Inc. 

*1981 Datamation Brand Preference Study of the Data Processing Industry, OEM and 
End-User Markets. lnfosystems Magazine, 1981 Survey of Terminal Usage.1982 Brand 
Preference Survey conducted by Data Communications Magazine. 
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llli•i·Mi1r1 W1rld 

Nodes in the tag token machine 
will each be associated with a 
processing element storing and 
executing a program called an 
interpreter, but differing radicaliy 
from any conventional interpreter. 
Instead of interpreting a succession 
of high-level language instructions, 
the dataflow interpreter interprets 

a description of the graph that 
indicates the paths between data
flow machine nodes that operands 
must follow to execute a program. 

Called u (unraveling or unfold
ing), the interpreter for · the tag 
token machine can initiate several 
inter-loop procedure calls without 
programmer intervention, says 

project team member Robert Thom
as. The machine hosting u is 
designed to execute Irvine Dataflow 
(ID) language, conceived at the 
University of California, Irvine, by 
Professor Arvind. He is now head of 
the Functional Languages and 
Architectures Group at MIT, which 
is bringing the project to fruition. 

----------------------------~ An ID program is compiled down to 
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The CompuDAS® Family from ITHACO 

Process Control&Data Acquisition 
in a language that won't be 

Greek t::>=· to you 

When you can't afford the limita
tions of ladder diagrams or the 
months it takes to learn compli
cated computer softvvare-you 
need DABIL'.M ITHACO's unique 
BASIC language derivative. resi
dent in every CompuDAS system. 

DABIL is a language developed 
by process engineers like you. In a 
matter of hours. you can learn to 

llTHACOf 
A MEASURABLE DIFFERENCE . 

I 

use CompuDAS with confidence. 
even if you've had no previous 
programming experience. 

Whatever your industry or 
application. CompuDAS will get 
you on-line on time. Call or write 
us. We'll send you our DABIL lan
guage summary-FREE. It'll show 
you how CompuDAS speaks your 
language. 

ITHACO. INC. 735 West Clinton 
Street. P.O. Box 6437 
Ithaca. New York 14850-6437 
Telephone (607) 272-7640 

81 OC-MMS-982 
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the graph interpreted by the 
processing elements at run time. 

MIT's Computational Structures 
Group, headed by Professor Jack 
Dennis, is working on the queued 
operands machine. The machine is 
designed to execute the v AL 
value-oriented algorithmic lan
guage. IBM Corp. and the Depart
ment of Defense's Advanced Re
search Projects Agency are 
providing financial support for both 
projects. 

Thomas notes that the tag token 
structures enables the ID machine to 
execute instructions in parallel by 
default, while the v AL computer 
requires parallelism to be specified 
in the program. Thomas explains 
that the ID team is developing a 
32-bit single-processor machine. 
Based on the Advanced Micro 
Devices, Inc., 2903 bit-slice chip 
set, the processor executes the u 
interpreter in microcode. u is part 
of the instruction set of the dataflow 
machine. The ID team plans a 
machine with 64 of these 32-bit 
processors to achieve a high degree 
of parallelism. Each processor will 
have local memory and some 
interconnected memory for storing 
the token tagged operand packets. 

The next stage will be a machine 
using custom LSI logic chips. The 
only IC being developed by MIT is an 
associative memory chip, expected 
to be ready for incorporation by 
year-end, that will be used to pair 
tokens with tags. There will be one 
such chip in each processor. 

Each processor will also require 
much RAM to store the dataflow 
graph, the microprogram executed 
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Join the leading computer houses 
... specify Telex GCR. 

The word is out. Telex GCR Tape 
Subsystems are the most proven, 
high performance rack-mountable 
GCR units available. Field proven in 
demanding seismic operations. 
Compatibility proven by five CPU 
manufacturers. Versatility proven in 
system house interfaces to sixteen 
different CPU's. 

That's why the leading computer 
houses are specifying Telex GCR. 
The Telex 6200 family is available 
in the model 6253 (6250/1600/ 
800 bpi), 6250 (6250/1600 bpi) and 
6240 (1600/800 bpi) tape drives and 
6850 tri-density formatters. 
Tape speeds of 50, 75 and 125-IPS 
are available. In addition, Telex 
engineers will provide experienced 

assistance in making Telex subsystems 
enhance your high performance 
computer systems. 

With more than 4,000 units 
shipped (most for high speed 125-IPS 
operation with tri-density capability), 
customers are discovering that Telex 
provides a design, manufacturing and 
quality maturity that is unmatched 
in the marketplace today. 
They get field proven maturity 
and a lower total cost of ownership. 
With your name on the line , Telex 
should be in the system. 

For more information, contact the 
nearest Telex OEM Sales Office 
listed or phone our OEM Marketing 
Department in Tulsa. 

(918) 627-1111 . 

Model 6253 
Tape Subsystem 

Telex Computer Products , Inc. 
Terminals/Peripherals/Systems/OEM Products 
6422 East 41st/Tulsa, Oklahoma 74135 
(918) 627-1111 

• Amherst, NH (603) 673-9272 
• Southfield , MI (313) 352-2720 
• Garden Grove, CA (714) 898-9833 
• Houston , TX (713) 497-6770 



You ollt ave tc 
• • to get compet1t1v 

ST406* ST412 ST419* 
6.38 Mb 12.76 Mb 19.14 Mb 

$610 $735 $890 
OEM contract quantity 1,000 pricing. 
*Available 40 '82 



• • sacr1. ice qua lJ 
epr1c1ng. 

Seagate is the leader in 
5 Y4-inch Winchester 
disc drives. We are 
approaching 100,000 
units shipped! For 
larger quantity pricing, 
contact your nearest 
Seagate regional sales 
office. 

Seagate Technology 
360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550 TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton, Massachusetts (617) 435-6961. Newport Beach, 
California (714) 851 -9964, Richardson, Texas (214) 783 - 6711 
European Sales Office: Krelllerstrasse 21 8000 Munich 80 West Germany 89- 43 - 13-900 
TELEX 5 213 379. Authorized Distributor: Arrow Electronics 

"Turning the tide in disc technology" 
'6l 1982 Seagate Technology 
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THE CONTROLLER FOR TODAY'S WINCHESTERS. 
Winchester 

(fixed or removable) 

Industry
Standard 
ST506 
Type
Interface 
For SW' 
and 3+" 

Popular microcomputers 
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Data Technology Corporation 
2775 Northwestern Parkway 
Santa Clora, California 95051 
Telephone (408) 496-0434. TWX 919-338-2044 
East Coast (617) 275-4044 



Mini-Micro •arid 

MIT's Irvine data flow computer 

Physical domain d Physical domain d + 1 

~~----,..""'---.. .... 
Token buses 

Global bus 

PE - Processing element MC - Memory controller M - Memory 

A processing element 

Input from 
token bus 

O~o 
token bus 

A section of MIT's Irvine Dataflow computer showing two complete physical domains of hardware modules attached to the ring network. 
There are two counter-rotating token buses connected at their ends, A and A'. 

by the processor and the data being 
executed. The amount of memory 
will initially be about twice the size 
needed by a conventional computer 
for the same application. But the ID 

machine offers a much higher MIPS 
processing rate, says Thomas. 
Memory size ratio is expected to fall 
to that of conventional computers 
within as few as 10 years because of 
the better graph encoding in the ID 

machine and the tendency to run 
memory-hungry applications with a 
high degree of parallelism on 
conventional machines. 

The ID team is simulating the 
proposed hardware using software 
on a Digital Equipment Corp. 
DECsystem 20 mainframe at MIT. 
The first ID compiler, produced 
some years ago, took about six 
weeks to write, using the Universi
ty of California, Irvine, version of 
LISP. A new ID compiler written in 
the MAC LISP developed at MIT will 
generate object code, first for the 
DECsystem 20 and later for a 
powerful simulator to be run on an 
IBM 370/168 mainframe at IBM's 
research center at Yorktown 
Heights, N.Y. 

The graph to which ID programs 
are compiled consists of strings of 
bits that can comprise operation 
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codes, constants or pointers to the 
next nodes in the machine. While ID 

programs will be compiled at first 
on a conventional computer, they 
will later be compiled on the 
dataflow machine using a compiler 
written in ID, Thomas says. 

He underlines the great commer
cial potential for the ID dataflow 
computer. "Our aim is to produce a 
general-purpose computer that can 
be used for conventional applica
tions as well as scientific," he says. 
"Operating systems are a subject 
for future research. I suspect they 
will be easier to develop than those 
for conventional computers offering 
the same functions. In fact, multi
programming is the default mode on 
our machine. Data will be uniquely 
identified, and there will be multiple 
disconnected graphics in each 
node." 

Thomas acknowledges that s1m1-
lar hardware development is under 
way at Manchester University in 
England. Highlighting a major 
difference between the Manchester 
and MIT designs, Thomas notes, 
"We are looking for much less 
associative memory and will use it 
only for data that need to be 
matched associatively-to match 
input operands to functions." 

Although the Manchester team is 
ahead of MIT with its hardware, it 
relies on MIT for ID programs to test 
hardware performance. 

Meanwhile, the main thrust of the 
MIT VAL team is toward hardware 
optimized for scientific applications. 
An engineering model employing 
standard microcomputers to emu
late the processing elements is in 
operation at MIT. The aim is to 
produce a dataflow supercomputer 
offering the performance of existing 
von Neumann-type supercomputers 
but made of more than 6000 low-cost 
res fabricated in N-Channel MOS or 
complementary MOS (CMOS) technol
ogy. 

- Keith Jones 

Europe's trade center 
wants U.S. firms 

The first World Trade Center for 
Electronics opens its doors at the 
end of September in Eindhoven, the 
Netherlands, about 100 miles south 
of Amsterdam. The WTCE, a 
member of the network of world 
trade centers established by many 
major municipalities in the last 
decade, is symbolized by the 
organization that occupies the giant 
twin towers in lower Manhattan. 
The WTCE is dedicated to promoting 
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manufacturers of computers and 
other professional electronic prod
ucts, says its manager, Alexander 
Van Buuren. Similar, more localized 
centers are planned in the U.S. 

(MMS, March, p. 20). Van Buuren 
says that Eindhoven is in a central 
location in Europe that has a 

predominance of electronics compa
nies, including the world headquar
ters of the largest European-owned 
electronic manufacturer, NV Phil
ips. U.S. firms setting up shop at the 
Eindhoven center will be in a 
position to attract a variety of 
electronics professionals away from 
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ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Unique DC Spindle Drives feature our continuously-running 
brush less DC motor whose typical life expectancy is over 10,000 hours. 
Rock-stable, no electrical noise will interfere with the integrity of your data. 

Superior Chassis features fiberglass reinforced polyester (FRP) 
which, unlike aluminum, won't stretch with heat. Extra-rugged and 
precision molded, the unit also has a shield to insulate the head from 
outside interference. 

25 Years of Leadership in all magnetic recording technologies 
is your assurance of a quality product you can rely on . For complete 
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series) 
- including our one-year warranty and full technical support and service 
- just write : 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road, Montebello, CA 90640 
(21 3) 726-8417 
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the 35,000-strong ranks of the 
Philips organization in the 
Eindhoven area, he notes. 

About 400,000 sq. ft. of office 
space is available at the WTCE's 
Eindhoven premises, including 
30-sq.-m., $6000-a-year offices. The 

The f irst World Trade Center for Electron
ics, Eindhoven, the Netherlands, opens its 
doors in September. Manager Alexander Van 
Buuren hopes to attract U.S. executives 
visiting the November Comdex Europe show. 

WTCE provides supporting facilities 
such as access to Telex machines, 
photocopiers and secretarial ser
vices. Van Buuren believes small 
firms may be interested in Dutch 
venture-capital brokers at the 
complex. Other attractions are the 
Netherlands' use of English as the 
main business language and the 
ability of many staff members to 
speak German and French. 

Van Buuren urges u.s. executives 
who want to see the facility to take 
the 90-min. train ride to Eindhoven 
while they are at the November 
Comdex show in Amsterdam. 

- Keith Jones 

N E XT MONTH I N MMS 
Two profile surveys will hold the 
spotlight in the October feature 
section of Mini-Micro Systems: 

•Available add-in memory board 
products and their vendors will 
be tabulated and factors analyzed 
that affect their markets and dis
tribution channels. 
Other articles will cover : 

•Memory technologies 
• Vertical magnetic recording 
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Lalla rs 

OEM PRICING 

To the editor: 
The July issue included an article 

about Synfobase, COREM Interna
tional's back-end database machine 
(MMS, July, p. 83). While we 
appreciate the positive response 
generated by this exposure, we 
must correct certain errors in the 
text. 

Synfobase's pricing schedule is 
not yet final, but it will reflect the 
cost requirements of our OEM 
affiliates. In keeping with our desire 
to reduce the cost, COREM will not 
create user interfaces for each OEM. 
The complexity of this task will vary 
with the complexity of each 
application. We must also note that 
our standard configuration includes 
a 5M-byte Winchester (formatted), 
with lOM bytes optional. A floppy 
backup is also available. 

Sheila Dubman 
COREM International, Inc. 
McLean, Va. 

ADA COMPILERS 

To the editor: 
Telesoft welcomes the story 

"Western Digital, Telesoft first in 
market with subset compilers" 
(MMS, November, 1981, p. 32). 
Whereas the reporting was general
ly accurate, we would appreciate 
correction of several serious mis
statements in that article. 

First, while true that TeleSoft's 
Ada compiler does not yet produce 
code for several of the more 
complex Ada features, it does 
indeed handle many of the features 
needed for abstract data types. The 
current TeleSoft compiler does not 
produce executable code for Ada 
packages (including separate compi
lation), Ada concurrent tasks, Ada 
exceptions and much of the over
loading facility. The significant 
major facilities still largely missing 
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are Ada's generics, derived types 
and operator overloading. 

Second, it is extremely mislead
ing to say that Western Digital's 
MicroAda is an extended version of 
TeleSoft's compiler. Western Digital 
was delivered, and licensed to use, a 
very early version of the TeleSoft 
compiler. Since that time, TeleSoft 
has undertaken considerable fur
ther development resulting in major 
additions to its compiler-additions 
not reflected in the Western Digital 
product. Contrary to implications of 
the article, TeleSoft Ada does 
indeed already compile code for Ada 
access types, Ada subtypes and text 
1/0. 

Telesoft Ada also implements the 
Ada predefined type "FLOAT," 
contrary to the statement about 
"real numbers." However, the full 
Ada facility dealing with real 
numbers is relatively complex and 
not yet completely defined in the 
ANSI standardization of Ada. A 
recent decision in the standardiza
tion process appears to have 
resolved a major controversy over 
Ada-derived types, thus making it 
reasonable for implementors to 
press ahead with the derived-types 
facility-as TeleSoft is doing. 

MMS correctly called attention to 
the Department of Defense Ada 
compiler validation tests and their 
significance in the effort to assure 
that Ada programs will be truly 
portable among many different 
machines. TeleSoft has made exten
sive use of the validation tests to 
assure that the portion of Ada 
already implemented does indeed 
comply with the language standard. 
The availability of a comprehensive 
set of validation tests so early in the 
implementation of a major program
ming language is an unusual feature 
of Ada. TeleSoft has found these 
tests to be P,Xtraordinarily useful. 
Peter Dine, President 
TeleSoft, Inc. 
San Diego, Calif. 
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A million • • mstructions 
per second 

The HP 1000 A Series. 
At 1 MIPS, the new A Series is a classic example 
of microcomputer hardware designed to take full 
advantage of high-performance, real-time soft
ware. With four megabytes of main memory and 
an innovative memory management scheme, the 
A Series puts almost no limit on the kinds of 
applications you can build. 

DBMS, networking, 
graphics and more. 

You may have to remind yourself that the A Series 
is "only" a microcomputer. For starters, it's avail
able with HP's award-winning IMAGE data base 
management system. Our advanced DSN net
working software . And our interactive 3D 
Graphics/1000-11 package. 

As a compatible member of the HP 1000 
family of computer systems, the A Series also 
gives you a choice of FORTRAN 77, real-time 
BASIC, Pascal or Macroassembler programming 
languages. 

But the software story doesn't stop there. 
We gave the A Series a powerful real-time opera
ting system and a memory mapping scheme 
usually found only on much larger, more expen
sive computers. For example, the memory man
agement scheme lets you put data arrays of up 
to 1. 9 Mb into main memory. And the virtual 
memory design lets you access data arrays of up 
to 12.6 Mb between main memory and disc
transparently. 

But for all its performance, the A Series has 
a price you can afford: $2176 for a two-board, 
128 kb set. 

Boards, boxes, systems. 
Thanks to our modular component design, you 
can get the A Series in the configuration that 
makes the most sense for your applications, from 
boards to packaged systems. So you pay only for 
what you need. And you can also select a broad 
range of HP peripherals, from flexible and hard 
discs (including the new 5" mini-Winchester), to 
terminals and printers. 

The new HP 1000 A Series. __ 
We don't think you'll find a ~:~~ . 
better combination of speed, t.v,°.~~ 
software and power for the ~re~..,;~ 
price. To arrange a dem- o.,. 
onstration, call your 
local HP sales off ice 
listed in the White Pages. 
Or send for our free OEM booklet. 
Write to Hewlett-Packard, Attn: Joe Schoendorf, 
Dept. 08131, 11000 Wolfe Rd., Cupertino, CA 
95014. 

F//'09 HEWLETT 
~~PACKARD 

Price U S A. list, OEM quantities of 100. 22202 
CIRCLE NO. 76 ON INQUIRY CARD 
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An analysis of news, issues and trends affecting the computer industry 

IBM entry into personal-computer market 
seen shifting industry focus 
By Geoff Lewis 
Associate Editor 

When IBM Corp. entered the personal-computer 
market last summer, one waggish commentator ob
served that for the giant mainframer to master the 
intricacies of the low-end microcomputer market would 
be like an elephant learning to dance. A year later, 
visitors to the demonstration center at IBM PC head
quarters in Boca Raton, Fla., are greeted by an IBM PC 

running a canned color-graphics program showing a 
Fred Astaire-like pachyderm tap-dancing. 

While it might be too much to expect to find IBM's 
legions of gray pinstripers dancing in the aisles, 
enthusiasm for the PC is running high at IBM, as the 
systems move out the doors of computer stores to the 
tune of 10,000 units per month, according to estimates 
compiled by Richardson, Texas-based Future Comput
ing. IBM won't confirm those estimates, but readily 
admits t hat it underestimated the demand for its PC and 
is adding manufacturing capacity to catch up with a 
production shortfall. 

IBM competitors and market observers point out that 
there is a built-in demand among end users for any 
product bearing the IBM logo, but most concede that 

IBM has successfully gauged the market, delivering a 
system that fills the requirement for a "professional" 
personal computer and developing the third-party 
distribution strategy required for it. "IBM did it right 
because it is a marketing-driven company," says Dr. 
Egil Juliussen of Future Computing. 

Not another Hula Hoop 

The impact of IBM's success has been manifested in 
several ways. James Finke, who recently resigned the 
presidency of Commodore Business Machines, says, 
"The cliches are right about IBM's legitimizing the 
market. It makes everybody's business more solid 
because the public sees the personal computer as part 
of a real trend and not another Hula Hoop." Finke says 
IBM's success has convinced other computer manufac
turers-including companies such as Digital Equipment 
Corp., which he says was "sitting on the fence"-to 
take the plunge into the personal-computing market. 

"The perception is that IBM will set the standards," 
Finke continues, "but it doesn't matter whether they do 
or not. It's a classic IBM move. They introduced really 
underwhelming technology and ho-hum packaging, but 
when you add up the pieces, you come up with 
something very competent." What IBM is likely to add 

Personal computers by stores 
(20 '82-U.S. only) 

Personal g -computers "" ~ ,p CZ> ~~ -'<' "" ~ 
Q:) ~ ~& [? c ~~ 

~ 
·;:: Q # 0 ~!;j Computer :E ~ -0 ;..; 0 ~'V 

stores (total) 
'< '< 0 ~ 

Radio Shack (700) 700 

Computerl and (235) 200 130 65 235 200 150 

Compushop (17) 17 17 

Xerox stores (40) 40 40 40 

IBM product centers (18) 18 

Sears business 
5 5 systems centers (5) 

Control Data 
business centers (35) 

Heath stores (65) 65 

Other stores (1085) 943 235 100 165 50 200 90 175 185 

Total stores (2200) 1200 365 165 165 325 205 330 700 365 250 

Source: Future Computing, Inc. 

Who's winning the battle for personal-computer market share can be gauged by the number of outlets carry ing a product, according to 
Future Computing. But signing stores doesn't guarantee success, Egil Juliussen points out, saying that a survey this year revealed that Xerox's 
third-party outlets each sold an average of 1.8 820s in a one-month period, while Apple stores averaged 17 system sales over the same period. 
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IFYOUWANT 
OEM COMPUTER BUSINESS 

YOU'D BETTER GO TO 
BOSTON ... FORT LAUDERDALE ... 
DALLAS ... ORANGE COUNTY. .. 

PALO ALTO ... DENVER ... HOUSTON ... 
~ 4' 

\ 

INVITATIONAL COMPUTER CONFERENCES 

Time was when you 
could display your products 
in one huge arena anywhere 
in the country and talk to all 
the prospects you could handle. 
But those days are gone 
forever! Seasoned sales peo
ple follow the golden rule: Go 
where the customer is ... 
make it easy for the customer 
to know you, understand your 
product and buy. 

The Invitational Computer 
Conferences are designed to 
bring you face-to-face with your 
prospects and customers 
where they live and work. In 
one day, in each of ten OEM 
locations throughout the United 
States, you can display your 
operating equipment, entertain 
your prospects and custom-
ers and support your local sales 
representatives, all at a low, 
low cost. 

These savvy companies 
will be at the ICCs during the 
1982/83 series: 

Advanced Kennedy Company 
Electronics 3M Corporation 
Design, Inc. Megavault 

Alpha Microsystems Memorex Corporation 
Archive Micro Peripherals, Inc. 
AVIV Corp. MiniComputer 
Braemer Computer Technology 

Devices Monolithic Systems 
Charles River Data Corp. 

Systems, Inc. NEC Information 
CIE Systems, Inc. Systems, Inc. 
Cipher Data Products Okidata Corporation 
Computer Memories, Pertee Computer Corp. 

Inc. Pioneer Magnetics 
Control Data Corp. Plessey Peripheral 
Custom Systems Systems 
Cynthia Peripheral PRIAM 

Corp. Printronix 
DEC Quantum 
Data Electronics, Inc. Remex 
Dataproducts Rotating Memory 
Dataram Systems 
Distributed Logic Corp. Scientific Micro 
Emulex Corp. Systems 
Fujitsu America Inc. Siemans Corporation 
Hazeltine SONY Corporation 
Hewlett Packard Tandberg Data, Inc. 
Integral Data TEC, Inc. 

Systems, Inc. TECSTOR, Inc. 
International TRILOG 

Memories, Inc. 
Iomega Corp. 
C. !TOH Electronics 

Universal Data 
Systems 

XYLOGICS 

Date 
1982 
Sept. 8 
Sept. 28 
Oct.. 11 
Nov. 3 
Nov. 8 
1983 
Jan.20 
Feb.1 
Feb.3 
Feb.28 
Mar. 29 

Location 

Newton, MA 
Chicago, IL 
Westchester, NY 
Palo Alto, CA 
Denver, CO 

Orange County, CA 
Dallas, TX 
Houston, TX 
Atlanta, GA 
Ft. Lauderdale, FL 

Call for more information or 
to reserve your space: 
B.J. Johnson & Associates, Inc. 
3151 Airway Avenue, #C-2 
Costa Mesa, California 92626 
Telephone (714) 957-0171 

Shouldn't You Be Among Them? 

CIRCLE NO. 168 ON INQUIRY CARD 
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WILD HARE 
AND DATAGENERAL 

IN TRIUMPHANT 
FINISH: 

GREAT NEWS FOR DATA GENERAL USERS: 

Win in the race for productivity by teaming up with 
Wild Hare. OurlSS software enhancer makes your 
system as productive as a rabbit. 

Wild Hare's operating system enhancement gives 
Data General NOVA® and ECLIPSE® users the most 
from their system. TSS allows you to transform 
ROOS, ICOS (CS / COBOL) and INFOS® into 
true multi-lingual, multi-user Time Sharing 
Systems. 

This state-of-the-art system accommodates 
up to 26 users. Each user can independently 
edit, compile and execute programs using the 

language of his choice, like FORTRAN, ALGOL, 
BASIC, COBOL, Pascal, Assembler and more. 

TSS combines ROOS, INFOS® and ICOS compat
abilities with AOS capabilities at a mere fraction 
of the cost. 

In the race for productivity, Wild Hare gives you 
the edge by multiplying the capabilities of your 

Data General system. So start things hopping 
with a 30-day trial run. Remember, slow and 
steady could eventually win the race. But it 
takes a Wild Hare in the program for a truly 

productive finish. 

COMPUTER SYSTEMS INC. 

P.O. Box 3581 Boulder. CO 80307 303-494-0221 TWX:9 10-940-2518 NOVA'". ECLIPSE'" and INFOS'" are registered trademarks of Data General Corporation. 

CIRCLE NO. 95 ON INQUIRY CARD 
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Byte Industries' David Pava says the performance of personal 
computers hasn't advanced significantly since the mid-1970s, but he 
believes vendors have improved product packaging and software to 
attract small-business and professional users. 

to the industry, Finke says, are standards for product 
support, software and cosmetics. 

These items, says Byte Industries president David 
Pava, had been sorely lacking in the early years of the 
personal-computer industry. Pava, whose company has 
served as both a retailer and distributor of microcom
puters and more recently as a franchisor of computer 
stores, also maintains that the performance of the 
personal-computing microcomputers has not advanced 
significantly since the industry's infancy in the mid-
1970s. What has changed is the vendors' awareness of 
issues such as packaging and software as the end-user 
profile has shifted from the hobbyist to the small 
businessman or executive within a large company. 

Although the IBM product was introduced with a 
bare-bones configuration using a television display and 
retailing for less than $1500, the product has sold 
squarely into the small-business and professional per
sonal-computing segments of the market. As such, it 
has become somewhat of a measuring stick for other 
vendors targeting that market. H. L. Sparks, IBM 
director of PC sales and service, estimates that the 
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average retail price of the IBM PC has been $3000 to 
$3500 and maybe a little higher." Systems typically 
include expanded memory (up from the 16K-byte base 
model), a display and one or two floppy disks, he says, 
adding that the company recently introduced a stan
dard configuration with 64K bytes of memory, a 
320K-byte floppy, a display and a printer for $3695 to fit 
the business/professional market. 

However, industry observers say that few systems 
are shipped with a single disk, and Juliussen estimates 
that the average IBM PC price is more likely to fall in the 
$4000 to $4500 range. 

Entire market benefiting 

IBM did not pioneer its target market segment, but, 
by virtue of its success and marketing clout, it has 
accelerated growth there. Apple Computer, Inc., 
marketing director Joe Roebuck says that the IBM 
presence has helped increase sales of its Apple III, a 
souped-up version of the Apple II geared to business 
users. Roebuck declines to quantify that growth, but 
Juliussen estimates that Apple is shipping some 4000 
Apple ms a month, while the Apple II continues to lead 
the market with 20,000 units a month-a sales level the 
product has held for about a year. 

Since the arrival of IBM in the professional personal
computer segment, the ranks of competitors in that 
niche has swollen with both new vendors in the 
personal-computer market and new offerings by exist
ing players. Some of the significant new entries include 
Digital Equipment Corp. with its dual-processor Rain
bow 100, Victor Business Products with its Intel 
8088-based 9000 and Wang Laboratories Inc. with its 
8086-based Wang Professional Computer. Established 
personal-computing and microcomputer vendors have 
also targeted this market with products such as the 
Hewlett-Packard Co. HP-86, the Radio Shack model 16, 
the Commodore Business Machines BX256, the 
NEC Information Systems Advanced Personal Comput
er and the Zenith Data Systems z-100. 

How these IBM competitors fare, says Juliussen, will 
be determined by how well they can exploit the 
third-party distribution channels needed to get such 
products to market in high volumes. "Distribution is 
the crucial aspect of anybody's success, and IBM is the 
only company that has come into the market with a 
good plan that has worked," he says. 

IBM's ability to formulate an effective retail policy 
was largely a function of timing. "The company did its 
homework," Pava says, noting that IBM's PC rollout to 
retail stores has been closely controlled and reflects an 
awareness of the successes and failures of other 
vendors' retail channels. 

Michael Shabazian, now vice president of planning 
and finance at ComputerLand, was one of the imple-
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INTRODUCING 1.6 Mb 
REPACKAGED 

More Storage. Less Space. 
It's new and it's from Mitsubishi : the M4854 
half-height 51/4'' flexible drive. The M4854 delivers 
up to 1.6 Mb of storage-the same as most 8" 
drives-yet it takes up only half as much space as 
a conventional 5112'' drive. Not bad, considering 
the M4854 is about the same price as most con
ventional 51/4'' disk drives. And just in case you 
prefer a half-height unit with 1.0 Mb of storage, 
Mitsubishi also makes the M4853. 

More Features. Less Money. 
As with all other Mitsubishi flexible disk drives, 
the M4854, 1.6 Mb, 51/4" half-height offers more than 
a lot of memory. It gives you many features: 

Like a head load mechanism with all ferrite heads. 
A patented circular Gimbal support that ensures 
stable read/write operation and long media life. 
An advanced Direct Drive brushless DC Motor that 
eliminates all concern for changing drive belts. 
It also provides the torque necessary to reduce 
the disk rotation starting time to only 250 milli
seconds. And for speed, the M4854 has a steel 
band head positioning mechanism which results 
in a track-to-track time of only three milliseconds 
and average access time of 91 milliseconds. 

You'll also find Mitsubishi OEM prices are 
extremely competitive. 

8" disk drive 

8" half-height 

51/•" half-height 

More Products. Less Hassle. 
Of course, features like these aren't just limited 
to Mitsubishi 51/4'' half-height drives. You'll find them 
throughout the entire Mitsubishi line, which includes 
standard-height 51/4'' fixed and flexible drives, 8" 
fixed drives and 8" full and half-height flexible drives. 

More Reliability. Less Maintenance. 
Now that you know what goes into our drives, 
you'll know why they have a MTBF rate of 10,000 
POH or more. Warranted unit life is even more 
impressive - 5 years or 20,000 power-on hours, 
whichever occurs first. No matter which type of 
drive you need, Mitsubishi 
has a package that's 
just right for you. For 
details on the entire 
line, contact your 
Mitsubishi 
representative 
today. 

.'A a . 
Boston (617) 938-1220 ·Dallas (214) 258-1266 
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BREAKTHROUGH IN 
BEACON™ leads the way with new standards in 



price-performance and human-factors engineering. 

Finally, a medium-priced color graphics 
system with the performance of much 
more expensive systems. 

Introducing Beacon TM from Florida 
Computer Graphics. 

Enhanced productivity for 
business and engineering. 

The Beacon TM System displays a full 
spectrum of graphics capabilities. Not 
only multi-color graphs and charts, but 
engineering diagrams, as well. 

As a stand-alone or host-dependent 
system, Beacon does it all. For enhanced 
productivity in engineering, marketing, 
manufacturing, and financial control. 

More power where it's needed. 

The Beacon System can accommodate 
up to almost 1 MByte of main processing 
memory. With the addition of 640 KB of 
graphics memory, Beacon can create a 
1280 x 960 image resolution used in 
many CAD/CAM applications. This high 
resolution, combinea with standard 
zoom and roam features on a 13" or 19" 
display, make Beacon ideal for engineer
ing applications. Beacon's own menu 
driven software and CP /M compatible 
operating system provide access to a 
comprehensive library of programs that 
cover virtually every aspect of business. 

Superior graphics features. 

The extent and caliber of Beacon's 
graphics features is unmatched in its 
price range. 

The System's brighter, more vivid 
colors stem from a unique electronic 
design and a superior raster scan display. 
The BeaconBRIGHT™ image, com
bined with an anti-glare filter eliminates 
the need for hooding the display- even 
in brightly lit areas. 

Circles, vectors, arcs, rectangles and 
polygon fills are generated with hard
ware rather than software. As a result, 
image response is almost instantaneous. 

Beacon's 16x zoom feature can be 
controlled from the keyboard in lx 
increments. Both horizontal and vertical 
scrolling is variable in speed and excep
tionally smooth. Beacon also provides 
reverse video and underline, as well as 
blinking and variable height characters. 

Other graphics features include: 
640 x 480 resolution (standard); 6 memory 
planes with 256 colors-up to 32 usable 
at a time (16 in the graphics plane and 
16 in the alpha numeric plane)-and 18 
programmable function keys on the key
board and another 18 on the display bezel. 

Human-factors engineering. 

The human factors, or ergonomics, 
that make a computer personally com
fortable played an integral part in the 
Beacon System's design. 

The critical area of reducing eye 
strain and fatigue has been accommo
dated through the development of a 
screen image twice as steady as the image 
in other computer systems, including 
those that are advertised as "flicker free'.' 
For extra visual comfort, the brightness 
of the Beacon image is controllable at 
the keyboard, and an anti-glare filter 
reduces distracting reflections. 

And Beacon's commitment to supe
rior ergonomic design doesn't stop there. 
To avoid back strain, the monitor tilts, 
swivels, and uniquely adjusts 5.5" in 
height. In addition, the keyboard is 
separate from the display and can, there
fore , eliminate the sense of being tied 
down to the monitor. 

Other hands-on features that make 
for greater comfort and productivity are: 
a three-degree adjustable tilt in the key
board, a palm rest, tactile feedback, sculp
tured keys, and a dimpled home key in 
the function and numerical key clusters. 

The importance of MPA. 

Our MPA, or Multiple Processor 
Architecture, is unique to the Beacon 
System. It incorporates six individual 
microprocessors, each chosen for its effi
ciency in the performance of specific tasks. 

System throughput is optimized with 
the use of an administrative processor 
which distributes Beacon's internal work
load. A 16-bit bit-slice processor is 
dedicated solely to graphics tasks and 
mathematical functions. 

MPA is at the heart of Beacon's extra
ordinary performance. 

Quality and service assured. 

All equipment is constantly moni
tored and evaluated from our corporate 
production facility, utilizing the most 
sophisticated automated test equipment 
available today. And our systems are 
supported by three levels of service, 
assuring you of minimal downtime. 

BEACON™-the beginning. 

Beacon is available. NOW. And it's 
just the beginning of a comprehensive 
family of systems that will enhance your 
productivity. Contact us for more 
information on how the Beacon System 
can work for you. We'll send you our 
full color literature. Just write: 
Marketing Communications Manager, 
Florida Computer Graphics, 
1000 Sand Pond Road, 
Lake Mary, Florida 32746. 
Or call (305) 321-3000. ln the Continental 
U.S. outside Florida, dial 1-800-327-3170. 

FLORIDA COMPUTER GRAPlilCS 
VISION IN COMPUIBRS. 

See us at the Federal Computer 
Conference, Booth 345 





menters of IBM's retail strategy. Until June, he served 
as IBM national accounts sales manager for the PC at 
Computer Land. Shabazian concedes that IBM, which 
wanted to serve the "sacred cow" of customer service 
and support and still play in the microcomputer market, 
approached third-party distribution apprehensively. 
However, he points out, by entering the market when 
it did, IBM could study how the retail channel had 
developed. "IBM learned from the history of the 
business and had the advantage of seeing other peoples' 
experience,'' Shabazian says. As a result, IBM formulat
ed both product- and channel-management strategies 
that paid off in the market. 

Maintaining the IBM reputation 

Shabazian went to work with the ComputerLand 
headquarters staff in San Leandro, Calif., in April, 
1981, five months before the IBM PC was introduced. 
The objective was to devise methods of delivering the 
type of pre-sale education and post-sale support and 
service that IBM customers expected from IBM's sales 
force. To ensure that the ComputerLand franchises 
lived up to IBM standards, the manufacturer insisted 
that store management and service personnel attend 
IBM training classes. The requirement was enforced in 
the contract that each store signed with IBM. Each 
store also was qualified individually, and before it could 
be certified to carry the IBM product, in-store service 
personnel had to attend a two-day training course (now 
extended to three days). The store owner or manager 
was required to attend product-orientation and market
ing training sessions at IBM. 

"The objective was not immediate volume, but a 
carefully planned, phased rollout," Shabazian says. In 
the year since its introduction, the IBM PC has found its 
way onto shelves of 235 ComputerLand stores, 17 
Compushops, five Sears outlets, 17 IBM product centers 
and some 80 independent dealers. According to Future 
Computing's statistics, this compares with 120 outlets 
for the Apple II and more than 900 stores for the Apple 
III. Future Computing uses the number of stores 
through which a product is sold as a rough guide to unit 
sales, but cautions that a correlation between the two 
figures is not always valid (see chart, p. (119). 

Equally important to IBM's success in the third-party 
channel is what it did not do. One of the pitfalls it 
avoided was the two-tier distribution scheme using a 
national wholesaler as an intermediary between the 
manufacturer and the dealer. Although Shabazian 
believes that wholesale distribution must have been 
considered at IBM, it was decided that IBM had to 
maintain close ties with the retailers who dealt with the 
public. 

By going directly to its retailers, IBM avoided some of 
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Personal computer market forecast 
(worldwide) 

$3K personal computers 
such as. 
•Apple II 
•IBM PC 
• TRS-80 model Ill 

$10K personal computers 
such as: 
• Apple Ill 
• TRS-80 model II 
•Vector 

$1 K personal 
computers 

such as: 
•Atari 400 
• Tl-99/4A 
• VIC-20 
• NEC PC-6000 

1979 ·so ·01 '82 '83 '84 '85 '86 
Source: Future Computing, Inc . 

The IBM Personal Computer has found its way into the 
mainstream of the $2000 to $5000 "professional" personal computer 
market, which Future Computing identifies as the market's largest and 
fastest growing segment. However, the company describes the 
$6000 to $10,000 personal computer/very small-business system 
segment-in which industry observers soon expect to find a 
hard-disk multi-user IBM PC-as the most "wide open" in terms of 
market opportunity. 

the perils that have faced both Apple and Xerox. Apple 
last year found a growing "gray market" for its systems 
that evolved when excess inventory was sold off by 
distributors and large dealers. The result was that the 
Apple II was sold through mail-order houses that 
undercut authorized Apple dealers. Similarly, Xerox 
820s found their way into discount houses that also 
undersold authorized dealers. J uliussen asserts that as 
long as distributors allow products to slip into price
cutting mail-order and discount channels, qualified 
computer retailers won't touch the systems involved. 

Dealing with discounters 

Both Apple and Xerox have taken steps to assure 
uniform pricing throughout their networks. Xerox has 
recently ended its contract with distributor Hamilton/ 
Avnet, which was expected to handle $76 million in 820 
sales over three years. Apple has, according to 
Roebuck, successfully eliminated the mail-order hous
es. But, Pava points out, there are no guarantees that 
price cutting can be successfully eliminated. "In a 
free-enterprise system, it is hard to make it illegal for 
some crazy guy to sell the product at a ridiculously low 
price," he says, adding that a buyer can still get a 
48K-byte Apple II for less than dealer cost. 

William Barton, president of Date!, a New York 
computer retailer expecting to add the IBM PC this 
month, says, "Discounting has been prevalent in the 
market for two years. IBM is a product that won't be 
discounted, and that's very important to me." Barton 
expects to sell twice as many IBM PCs as Apples. 

Apple's Roebuck disagrees with the contention that 
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IBM is setting any standards for handling the third
party channel, however, noting that many of Apple's 
difficulties with the retail environment stem from the 
pioneer status of both Apple and the computer stores. 
"When we started, there weren't any computer stores. 
As our systems rise in capability, our requirements for 
dealer support and service is also rising,'' Roebuck 
says, adding that Apple has always trained retailers on 
its products with programs such as CORE (computer
oriented retail education). Roebuck says that higher 
levels of service and support are also becoming a 
market requirement in their own right, regardless of 
IBM's entry and the development of more sophisticated 
equipment. He says Apple is not upgrading its support 
requirements just to accommodate the company's 
forthcoming Lisa small-business microcomputer. "If we 
never even have another product, we'd have to deliver 
service and installation support,'' he explains, adding 
that the need for such support can be traced to the 
growing number of first-time users coming into the 
market since IBM "blessed" the personal-computer 
concept. 

"You have to make sure you have a full-service 
organization to supply the proper support for these 
systems," says Robert Reid, vice president of market-

Zenith's Robert Reid says the company is adding small regional 
distributors that are expected to sign experienced computer dealers. 
The manufacturer also offers on-site service contracts, an unusual 
option for personal-computer owners. 
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ing for Zenith, which recently launched a dual
processor z100 to compete in the IBM/Apple III arena. 
The Intel 8085/88-based system lists for $4099 in a 
dual-floppy version with a built-in monitor and 128K 
bytes of RAM, but the product sells for $3249 in a 
single-disk configuration without display. 

Rising support/service levels 

Zenith, Reid notes, dropped its agreement with 
distributor Leading Edge in favor of smaller, regional 
distributors, which are seen as better able to sign 
experienced computer dealers. To compete with IBM, 
he says, "We'll have to provide even better training and 
support." That effort is being aided by the addition of 
marketing support representatives who go into the 
field to work with dealers. 

A support innovation Zenith claims to have intro
duced into the market is third-party on-site service. 
Starting two years ago, Zenith signed 300 independent 
service organizations to provide on-site repairs. "In a 
business application, if the system goes down, it is just 
like what happens when your copier or typewriter 
breaks: somebody should come in and fix it,'' he says, 
adding that both Apple and IBM rely on carry-in 
service. An annual service contract generally runs 12 to 
15 percent of the system's purchase price, Zenith says. 

Another competitor in the business-oriented person
al-computer market that boasts a long track record 
with independent dealers is Victor Business Products, 
the Chicago-based Kidde, Inc., subsidiary that entered 
the microcomputer market with the 8088-based Victor 
9000 manufactured by Sirius Computer. The system is 
aimed at business users and has an entry-level price of 
$4995, including dual floppies. Victor, which has sold 
desk-top and programmable calculators through deal
ers in the past, has signed some 300 dealers for the 9000 
and expects to have 500 in place by year-end. Computer 
marketing director Roy Mcllwaine says the company 
does not plan to use retail computer stores and will 
stick with its dealers, most of which have sold 
small-business systems in the past, and which Victor 
sees as more able to provide a "solutions sell." Only 
about 25 percent of the dealer base has been culled from 
among the Victor calculator dealers that the company 
deemed "upgradeable" for computer sales. 

Although Victor has specialized with some small
business vertical applications such as those for pharma
cies and office-equipment dealers, Mcllwaine says, the 
company is also aiming its products at the Fortune 1000 
major accounts market in which its calculators are 
widely used. "IBM has made it possible for corporate 
MIS (management-information system) people to look at 
personal computers, and they look at us because we 
have the communications protocols that IBM doesn't 
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The Timeplex E/ SERIES is a complete data 
concentrator system designed to economi
cally link clusters of remote terminals to your 
minicomputer. 

EI SERIES: Cuts communications costs. 
Suddenly, saving communications costs by 
linking several terminals to one shared tele
phone line becomes easy. 

Unlike the competition, the Timeplex 
El SERIES simplifies the challenge of point
to-point communications by incorporating 
three functions in a single compact unit. One 
system offers you a statistical multiplexer sup
porting 4to16 asynchronous channels, plus 
an optional statistical multiplexer for an addi
tional synchronous channel, plus an optional 
integral high speed modem. 

Minicomputer users: 

Timeplex offers 
a one-stop system 
solution for 
communicating 
with multiple 
remote terminals. 
Economically. 

Asynchronous statistical multiplexer 

Synchronous statistical multiplexer 

High speed modem 

El SERIES: Puts it all together. Putting 
three functionally distinct modules in one 
enclosure eliminates external communica
tions units and bulky, expensive cables. And, 
a minicomputer interface option further 
reduces costs. The result: System planning 
and installation is extremely simple. Reliability 
is enhanced. Costs are dramatically reduced. 

Free step-by-step Gulde. This easy-to
understand booklet contains all the facts on 
how to remote your terminals, simply and eco
nomically. Just write or call Timeplex for your 
free copy. 

For the name of the E/ SERIES stocking dis
tributor nearest you, call 201-368-0736. 

Timeplex, lnc. / One Communications Plaza/ 
Rochelle Park, N.J. 07662. 

The technology leader 
in data communications 
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have running yet, " he says. 

New progams emerging 

The demand for quality third-party distribution is 
getting more critical throughout the industry, and new 
programs by major suppliers are emerging to ensure 
that products are properly supported. Kent Henscheid, 
product manager for HP's personal-computer division, 
says, "We want to make sure the local dealer can supply 
face-to-face support." The division recently implement
ed a new dealer policy that is designed to encourage 
individual small-business sales of HP products such as 
the new HP-86. Under the new policy, the company 
eliminates volume-purchase incentives for dealers so 
that they will concentrate on small-volume customers. 
The company discourages mail-order sales, but offers 
more dealer training and is starting a pilot program that 
would enable some dealers to perform service in their 
stores. 

Finke, who resigned his post at Commodore over a 
dispute about third-party retailing policies, sees a need 
for a "high-level chain of computer stores." Finke says, 
"Computer Land franchises do a good job, but they are 
very independent. There isn't a chain out there with a 
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consistent level of support." Finke plans, therefore, to 
establish a new chain that will comprise existing, 
successful stores. The parent company would buy the 
dealers with a half-cash, half-stock deal. Store owners 
would get a management contract to stay on as 
managers. Finke plans to provide a one-month training 
course for managers to update them on the products 
that the chain handles and will require each store to 
install a learning center for customer training. 

Pava agrees that an upgraded computer retailing 
environment is required to keep the industry healthy 
and to support the growing number of business users. 
"You've got to be able to supply a competent sales 
person to help select the equipment, and you need the 
capability to provide after-market support, advice, 
education and training. If you sell a product at the fully 
loaded retail price, you can afford to offer the pre-sale 
support profitably, but you've got to charge for 
post-sale support." He says chains of retail stores will 
be an important factor in getting products into 
customers' hands in a responsible way, but adds, 
"Imposing order on the process will take a cooperative 
effort by both the manufacturers and the distribu
tors. " • 

Let US P.Ut ~OU 
in touch with 

Ada rM is beautiful. This new language is destined to play a 
major role in systems of the future . It exhibits the finest 
features of other high level languages, but with superior 
modularity, portability and standardization . 

TeleSoft is first with the tools needed to put Ada to work 
for you today, to give you an early advantage over your 
competition . The separate compilation feature of 
TeleSoft-Ada lets you construct programs from TeleSoft's 
Programming Support Environment-a rapidly 
expanding library of sophisticated software tools, Ada 
packages and components. 

MINI-MICRO SYSTEMS/September 1982 

I 
It's all available now, to run on your 68000 (includ

ing Q-Bus n.; Multibus ™and S-100 configurations) and 
the IBM Personal Computer "'! 

The TeleSoft-Ada compiler is presently an incomplete 
implementation of the Ada programming language. It is 
intended that this compiler will be further developed to 
enable implementation of the complete Ada 
programming language, and then be submitted to the 
Ada Joint Program Office for validation . ~ 

Sooner or later, everyone will be coming to 
Ada- so get in touch with us now, and let us 
introduce you to Ada today. 

~ej t§off" 10639 Roselle street _J_' ~ San Diego, CA 92121 
(714) 457-2700 

TMrrademarks-Ada. U.S. Department of Defense / Multibus: Intel Corp 
0-Bus: D1g1tal Equipment Corp. !IBM Personal Computer· IBM Corp . 
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DataramM23 

The Useable 4.0MB LSl-11® 

A dramatic Innovation unlocks 
the power of the LSl-11/23 

The M23: The answer to your 
high-performance LSl-11/23 needs 

What controllers can be used? 
The key to the M23 System, Dataram's 
proprietary memory management 0-MAP 
enables you to use the full 4.0MB power of the 
LSl-11 /23. It provides 1/0 mapping , which 
supports a wide range of existing peripheral 
controllers on an 18-bit bus (018). While still 
maintaining the 22-bit bus (022) for 4.0MB 
main memory addressing . 

DEC® software compatlblllty? 
The M23's 0-MAP emulates DEC's KT24 
memory management, which means it operates 
with RSX11-M, RSX11-M PLUS, RSTS, UNIX, 
and all other DEC operating systems which 
support the KT24. 

Memory? 
A 1.0MB quad board is contained in the basic 
M23 configuration. Think of it, a full 4.0MB on 
only four DEC quad boards! And each 
additional 1.0MB is only $3400. 

System conflgurablllty? 
The 51!.'' M23 provides an incredible 27 DEC 
dual slots. And since the basic configuration 
(LSl-11 /23, OCU, two SLUs, 0-MAP, 
bootstrap/diagnostic PROMs, and 1.0MB 
memory) occupies only six of those 27 slots, 
that leaves you 21 slots to configure a 
high-performance LSl -11 system. 

5.0 volt current? 
36 amps. 

Price? 
$9400 for the basic configuration , with 1.0MB, 
in single quantity. Yes, only $9400 ... and 
considerably lower in OEM quantities. 

More information? 
Circle the reader service number below, or 
better yet , call Dataram now at 609-799-0071, 
or write to Dataram , Princeton Road , Cranbury, 
New Jersey 08512. Telex: 510-685-2542. 

DEC and LSl-11 are registered trademarks of D1g1tal Equipment Corrorat1on 
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Thin-film heads two years out, 
say OEM Winchester makers 
by John Trifari 
West Coast Bureau Manager 

High-performance thin-film read/write heads, de
spite their ability to easily resolve bit densities in 
excess of 10,000 flux changes per in. (fcpi) have lost 
some of their luster in the eyes of OEM 5¥4-in. 
Winchester vendors. Many feel it could be several years 
before production quantities are available and this 
technology reappears as a consideration in the design of 
small, high-capacity rigid-disk drives. 

Proponents of thin-film read/write heads do have 
technology on their side. Conventional ferrite heads 
such as those used in most Winchester disk drives lose 
their ability to resolve data as flux densities pass 10,000 

fcpi. Thin-film heads, manufactured with semiconduc
tor-like optical techniques, have a much higher frequen
cy response and exhibit superior flying characteristics 
at low-flying heights. As a result, these heads may 
eventually permit drive designers to build Winchesters 
with bit densities two to three times higher than those 
available on the market today-at the low costs 
associated with large-scale semiconductor runs. Future 
bit densities could increase still further through the use 
of thin-film media, which, like thin-film heads, is 
produced with semiconductor methods. Both thin-film 
heads and media are available today, but no single drive 
yet incorporates both technologies. 

The high areal densities and low costs associated with 
thin-film technology are particularly attractive to 
designers of 5¥4-in. Winchesters, given the large 
market projected for this hardware. Designers plan
ning high-capacity drives of this size, however, are 
constrained by a set of envelope dimensions derived 
from lM-byte floppy-disk drives and by spindle height 
-both of which limit the number of platters that can be 
incorporated into a drive. As a result, technologies such 
as thin-film read/write heads that can effectively 
increase data storage per disk surface are becoming 
increasingly attractive. 

But although thin-film heads have the potential to 
deliver the high areal densities designers need, prevail
ing opinion among OEM Winchester vendors is that the 
definite arrival time for thin-film head proliferation is 
uncertain. Many companies planning high-capacity 
drives this year and next are actively exploring other 
ways to support high areal densities on small drives. In 
some cases---for example, at Evotek Corp., Fremont, 
Calif., International Memories, Inc., Cupertino, Calif., 
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Maxtor's Jim McCoy: "The reset button has been pushed on 
thin-film head technology. In its place, head vendors have come up 
with new ferrite designs that will easily match the present-day 
specifications and performance claimed tor thin-film heads at a far 
lower cost." McCoy and three others recently announced the 
formation of Maxtor and their intention to build 5V•-in. Winchesters in 
the higher than SOM-byte range. 

and Texas Instruments Inc., Houston-this issue has 
been settled for the time being in favor of thin-film 
media, rather than thin-film heads. 

At other companies looking at higher capacity 
hardware some consideration is being given to vertical 
recording techniques, where data is stored perpendicul
arly to the plane of the media, despite the fact that they 
remain unproven in any disk-drive market (MMS, 
September, 1981, p. 163). Meanwhile, almost all OEM 
vendors of small Winchesters are moving rapidly to 
incorporate higher performance ferrite heads into their 
hardware regardless of its capacity. 

"As far as OEM Winchester suppliers are concerned, 
the reset button has been pushed on thin-film head 
technology," says James McCoy, former Menlo Park, 
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IMl's Al Hasler: "Evaluation thin-film heads are available now, but 
they are inconsistent and expensive. It will be at least a year before 
we see small production quantities." /Ml is looking to higher capacity 
small drives using a combination of thin-film media and manganese
zinc ferrite heads. 

Calif., industry analyst and now president of Maxtor 
Corp., a Santa Clara, Calif., start-up that this year 
plans to announce a series of high-capacity 5%-in. 
Winchesters. "In its place, head vendors have come up 
with new ferrite designs that will easily match the 
present-day specifications and performance claimed for 
thin-film heads at a far lower cost." 

According to McCoy, thin-film head technology may 
not be a major factor in the OEM disk-drive business for 
another two years, and many OEM disk-drive executives 
agree. "The industry is moving rapidly to 3370-class 
flexture arms with mini ferrite sliders or two-rail mini 
composite heads," says Al Hasler, IMI co-founder and 
engineering vice president. "Evaluation thin-film heads 
are available now, but they are inconsistent and 
expensive. It will be at least a year before we will see 
small production quantities." 

Finis Conner, executive vice president and co-
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Seagate's Finis Conner: "We believe that thin-film heads will 
ultimately find widespread use in small Winchesters, but before we 
use them, we must be assured we can get the volumes we need at a 
competitive cost. " Seagate 's decision to drop the ST-512, the first 
small Winchester to use thin-film read/write heads, is cited by many in 
the industry as impacting the application of this technology to 5V4-in. 
rigid drives. 

founder of Seagate Technology, the Scotts Valley, 
Calif., firm that pioneered the 5¥4-in. Winchester, also 
feels that thin-film head technology still has a way to go 
before it can become a factor in the design of these 
compact drives. "We believe that thin-film heads will 
ultimately find widespread use in small Winchesters," 
he says, "but before we use them, we must be assured 
that we can get the volumes we need at a competitive 
cost." If thin-film heads are available in quantity, he 
goes on, "We'll use them like anyone else, but I'm not 
holding my breath. " 

Many view Seagate's current wariness as a major 
setback to thin-film head vendors, given the company's 
preeminent position in the OEM 5l/4-in. Winchester 
market and its earlier enthusiastic espousal of thin-film 
head technology. In early 1981, for example, it 
announced the 12M-byte ST-512, the first small Win
chester to use thin-film heads (MMS, April, 1981, p. 
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SOROC 

Soroc Tee ology Inc. provides a 
range of sophisticated multi-featured 
video display terminals that keep 
with todays computer technology. 

Whether you are a general purpose, 
TANDEM or NCR user, a Soroc Micro· 
processor controlled terminal will 
provide an efficient and cost effect· 
ive alternative. 

All Soroc visual display terminals 
incorporate screen editing, multiple 
video attributes, programmable 
functions, block and conversational 
mode, printer and auxiliary ports 
with selectable transmission rates 
to 19,200 baud. 

Other features include soft scrolling, 
up to 5 pages of memory, line graphics, 
optional screen colors, and 
ergonomic tilt and swivel. 

Make Soroc your first choice for 
visual display terminals, call us today! 

the ergonomic 

SOROC IQ 135 

From the traditional design of the 
Soroc IQ 130, the practicality of the 
IQ 150 to the impressive ergonomic 
beauty of the IQ 135, Soroc 
Technology Inc. has a terminal that 
will suit both your taste and technical 
requirements. 

Whether you are an OEM or an 
end-user, call us today. We will be 
happy to discuss how we can effect· 
ively fulfill your needs. 

165 Freedom Avenue. Anaheim, CA 92801 (714) 992 ·2860 
1 Scarsdale Road. Don Mills, Ont M l B 2R2 (416) 441-11 ll 
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It takes real nerve 
to compare our 
1/4'' back·up system 
Mth 1/2'' drives. 
It also takes 
67 megabytes. 



HCD-75: so much 
for so little. 
Presenting the only %" cartridge 
back-up system that'll go head to 
head with V2-inchers in the critical 
30-70 Mbyte range. 

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

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

The HCD-75 system, including drive 
and controller, is about one-fifth the 
size of a 112'' tape drive. You don't 
have to put back-up and 1/0 plans 
on the back burner because of 
size constraints. 

Interchange for 
the better. 
Cartridges interchange quickly and 

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

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

Advanced error-detection/correction 
routines keep working to deliver 
extremely low error rates. The 
micro-processor controls the drive 
functions; so potentiometer 
adjustments are a thing of the past. 
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Back-ups 
without back orders. 
The whole shooting match-drive, 
controller, preformatted Scotch DC 
600HC cartridges-is ready for 
immediate delivery. One at a time 
or in production quantities- you 
name it. (Also ask about 3M's 
proven family of 8" Winchester 
compact disk drives.) Haven't you 
waited long enough for a 
reasonable, reliable, truly high
capacity alternative to 112'' drives? 

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

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

3M hears you ... 
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Cybernex's Biii Klein: "There is no longer any argument over the 
advantages of (thin-film) heads. Ttie challenge now is to show that 
they can be made in quantity." Klein feels that this technology will 
arrive in the OEM market sooner than people think, and says his 
company will be producing large-scale evaluation quantities by early 
next year. 

135), and as late as last fall, it was anticipating the 
announcement of two more 51/4-in. thin-film drives--a 
38M-byte, fixed-disk Winchester and a 6M-byte, disk
cartridge drive (MMS, November, 1981, p. 46). 

The ST-512 was abruptly canceled early this year due 
to a combination of factors that included the inability of 
Seagate's sole source for thin-film heads, Dastek Corp., 
Los Gatos, Calif., to produce heads that were cost 
competitive with advanced ferrite designs. It is 
anticipated that the 6M-byte ST-706 disk-cartridge 
drive will be announced at Comdex this fall with 
conventional read/write heads. The fate of the ST-538 
remains uncertain. Seagate has since moved quickly to 
correct any damage caused by a lack of competitively 
priced heads in large volume. At the same time that it 
announced the cancellation of the ST-512, the company 
unveiled the ST-412, a 12M-byte drive using manganese
zinc ferrite composite heads (MMS, January, p. 17). 
Seagate subsequently announced a 6M-byte version of 
this drive, and a three-platter, 19M-byte model. 

"When Seagate gave up," says IMI's Hasler, "every
one else down the line did the same," a thought echoed 
by one thin-film head vendor. "Since Seagate bailed 
out, interest in applying thin-film head technology to 
51/4-in. Winchesters has waned," says Joe Crespo, 
marketing vice president at Magnex Corp., San Jose, 
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Calif. "For the OEM market, we have to get the price 
down, and we don't think that will happen until late 
1983." 

Getting the price of thin-film heads down and 
producing them in volume are key to selling this 
technology to OEMs, agrees Bill Klein, president of 
thin-film start-up Cybernex Corp., San Jose, Calif. 
Klein believes, however, that OEM drive vendors will 
use thin-film heads sooner than some people think, and 
says his company already has a substantial number of 
orders from drive vendors. Klein, expecting the 
announcement of 51/4-in. drives in the 50M- to lOOM-byte 
range by year-end and 200M-byte drives by the end of 
next year, is planning early 1983 shipments at 50,000-
lot prices ranging from $35 to $65, depending upon 
performance specifications. Large-scale production 
runs are set for later that year, he says. 

For the moment, though, it appears that most drive 
vendors think no head vendor will for some time be able 
to meet production demand for these heads at a price 
that OEM drive vendors can afford. One reason: 
thin-film head manufacturing yields have not been 
anywhere near what they had to be, and, as a result, 
single-unit costs were (and still are) high. "Almost 
anyone can build prototype heads, and manufacture 50 
per week," says an executive at one thin-film head 
vendor. "But to build them in volume is another 
matter." 

At the 5-percent yield not uncommon during 1981, 
thin-film heads cost $95 each, he says. To be competi
tive with present-day ferrite heads, however, thin-film 
heads must cost less than $20 in volume. The rewards 
awaiting head vendors that succeed in this quest can be 
substantial, he says. "If you can get the process down 
pat and push yields to the 40-percent range, you can 
laugh all the way to the bank. Thin-film technology is 
the only way to build cheap, cheap heads." 

Thin-film head yields at Dastek directly impacted 
pricing to Seagate, says one industry source, adding, 
"When it came to supplying the low-end Winchester 
market, Dastek could not price these components low 
enough to compete with more advanced ferrite heads." 
One cause of lower yields at Dastek at the time was the 
semiconductor process being used, concedes marketing 
vice president Arnold Cooley. "We didn't fully under
stand what was involved," he says, without further 
elaboration, "but we've finally got the process down, 
and we expect to be shipping double-layer (dual 
eight-turn) heads to the OEM and PCM plug-compatible 
manufacturer markets by the end of the year." 

Increasing the number of turns in a thin-film head 
complicates the vendors' problems. As the number of 
turns increases, explains Oz Fundingsland, sales vice 
president at Applied Magnetics Corp., Goleta, Calif., 
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Disk rotation ~Track 
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.J'4o--Sllder 
(silicon substrate) 

Thin-film technology head: inverted view of two-rail thin-film device 
shows coil and gap at rear of slider. The device is made using a 
semiconductor process that integrates the metallic windings and 
core directly into a silicon substrate. 

the manufacturing process becomes more complex, and 
yields decrease. To resolve data, he explains, heads 
designed for small drives must have more turns than 
heads aimed at 14-in. hardware. "A 5%-in. disk moves 
at a slower speed under the head compared to a 14-in. 
disk, assuming both are spinning at the same rpm." As 
a result, he goes on, signal amplitudes decline. "A 
single-layer, eight-turn head that gives a good 300- to 
450-µV signal on a 14-in. drive-more than enough to 
rea.d data-may only produce a 100-µ v signal on a 
5¥4-in. drive-not enough to separate the signal from 
the noise," he explains. Adding turns increases the 
ability of these heads to resolve data, he says, but 
complicates the manufacturing process, making dual
layer heads such as those planned by Dastek more 
attractive. AMC started sampling dual eight-turn heads 
during the second quarter of this year. 

Another contributor to lower yields are the mechani
cal processes involved in machining the completed head 
wafers--a problem Dastek encountered as it geared up 
to produce heads for Seagate. "At the time, we didn't 
have the high-volume mechanical capabilities to do 
things like slice the heads," Cooley explains. He notes 
this is no longer the case, and says Dastek is shipping 
more than 2000 heads per month, some of which are 
being sent to a San Jose OEM spin-off set up to 
manufacture and market the head maker's line of 
400M-byte, 14-in. OEM thin-film Winchesters. ''We're 
satisfied that we can be commercially successful next 
year," he says of the future. Of the past, he says simply, 
"Dastek and Seagate didn't put enough thought into the 
decision to put thin-film heads into a low-capacity 
drive." 

But while Seagate's defection from the thin-film head 
camp is perhaps the most dramatic setback the industry 
encountered during 1981, it is not the only reason why 
OEM acceptance of this technology may be further 
delayed. "The promise of thin-film heads has not yet 
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been realized," says Maxtor's McCoy. "There is no 
doubt that it will be the product of primary choice in the 
second half of this decade, but what happens between 
now and then is difficult to predict." The problem right 
now, as McCoy sees it, is simply that thin-film head 
technology "is the prince running around looking for 
Cinderella." It's too new, he explains, and, while one 
day it will probably catch up, right now OEM drive 
vendors simply don't need it . 

As a result, McCoy says, a "technologic imbalance" is 
created when attempts are made to use these heads in 
existing drives. "To take full advantage of thin-film 
heads, you have to upgrade the media being used," he 
says. "At that point, designers of 5%-in. Winchesters 
will be able to realize major benefits in drive perform
ance and major increases in drive capacity." 

Some vendors anticipate that the technology imbal
ance to which McCoy refers will be eliminated by the 
widespread adoption of thin-film media in place of the 
conventional oxide-coated disks used on the majority of 
5%-in. Winchesters. Others question, however, when 
and if this will come to pass, given the limited 
production capability that now exists for this media 
compared to that already in place for conventional 
oxide-coated disks. Only two manufacturers-Ampex 
Corp., Redwood City, Calif., and Poly Disk Systems, 
Inc., Torrance, Calif.-sell thin-film disks in any 
volume. Seagate co-founder Al Shugart estimates the 
two manufacturers' combined production capacity is 
only about 60,000 platters per year, which is nowhere 
near enough to meet potential demand, he says. 
Shugart anticipates that thin-film media could become 
widely used in disk drives supplied by his company
especially in the ST-706 5¥4-in. Winchester due for 
announcement this fall. 

Other vendors look to vertical recording as the 
natural partner of thin-film heads. When this technolo
gy will appear is also an open question. Only one u.s. 
company, San Jose-based Lanx Corp. (MMS, Septem
ber, 1981, p. 163), has announced plans to offer media 
cavable of supporting vertical recording in small rigid 
drives. Vertimag Systems, Inc., Minneapolis, which 
plans prototypes of flexible media using vertical 
recording, may also offer a rigid product, however. 
"Lanx is coming in sooner than people expect," says 
Tim Martin, president of CenStor, Inc., a San Jose 
start-up founded to build single-pole thin-film read/ 
write heads similar to those proposed by several 
Japanese designers for use with vertical recording. "We 
plan to have these heads available in 1984." Lanx 
demonstrated 5%-in. media capable of operating at 
15,000 to 20,000 fcpi using head flying at 20 µin. at this 
year's NCC show in Houston. 

Klein at Cybernex also sees vertical recording 
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Versatility 
you can count on. 

Trilog's new family of line 
printers put you in control. 

You select the interface: serial 
or parallel. 

You select the fonts to be 
utilized: customize your printer for 
multi-lingual, special symbols, or 
script capability to fit your partic
ular application. 

You select the print density: 
standard (10 CPI), or one of two 
compressed densities (13Y3 CPI or 
16213 CPI) for paper savings or for 
special format requirements. 

You select the print quality: 
Data Processing Quality at rated 
speed or Letter Quality at reduced 
print speed. 

You select paper direction: the 
bi-directional paper drive allows 
you greater formatting capability. 
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You select the mode: printing 
or industry standard plot mode for 
high resolution graphics. 

With Tri log's new family of 
printers, you stay in contr-ol. 

Built-in field upgradeability to 
300 LPM ensures that yourTIP-150 can 
keep pace with your printing needs. 

Non-Stop-Printing;™ made 
possible with the TIP-300 through 
Trilog's exclusive two print head 
design, drastically reduces down 
time by allowing you to continue 
printing at a reduced rate if either 
print head should be temporarily 
out of order. 

Modular design and common-
ality of parts provide ease of 
maintenance and reduced spare 
parts stocking levels. And no periodic 
adjustments mean low mainte
nance cost. 

FOR SALESMAN CONTACT CIRCLE 30 
FOR INFORMATION ONLY CIRCLE 129 

A nother Tri log exclusive, the use 
of upper and lower sets of paper 
drive tractors, red uces paper jams. 

Built-in diagnostics minimize 
down time and assist in fault 
isolation. A numerical read-out 
differentiates between operator 
correctable and service required 
situations . 

Write or call today for ordering 
or product information. 

(TRI LOG) 
Trilog, Inc. 
17391 Murphy Avenue 
Irvine, CA 92714 
(714) 549-4079 
TWX (910) 595-2798 
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Microscopic look at a thin-film head undergoing a flatness check. 
Area within black border shows the leading edge of one of the two 
rails on the thin-film slider. Each vertical black line is approximately 1 O 
µin. wide-a little less than the height these heads fly off the surface 
of the disk. Area within the border is about V10 the total surface area of 
the head. (Photo courtesy of Cybernex Corp.) 

techniques incorporated into small drives , but feels that 
it will not live up to potential until it is used in 
conjunction with thin-film heads. "When people discuss 
vertical recording, they start talking about flux densi
ties in the 40,000- to 50,ooo-fcpi range," he says. "If you 
want to operate at these densities, you must use 
thin-film heads." Klein predicts that drives combining 
vertical recording with thin-film heads will appear in 
1985. He says drives combining thin-film heads and 
thin-film media will appear first, however, and that 
some of this hardware could show up this fall at 
Comdex. 

The prospects for the widespread application of 
thin-film read/write head technology to small Winches
ters are also reflected in the relationship that has 
existed for a number of years between the OEM drive 
industry and vendors building hardware for the IBM 
plug-compatible market. But the jury is still out as to 
what extent success in applying thin-film heads to 
51/4-in. Winchesters is related to the success of vendors 
such as Control Data Corp., Memorex Corp. and 
Storage Technology Corp. in selling PCM drives. 

Traditionally, the application of much of the technolo
gy adopted by these plug-compatible vendors has 
subsequently been used in the OEM market since IBM 
had already proven it and had created a customer base. 
Moreover, by the time these technologies got to the 
OEM market, the PCM vendors also had a track record 
with them, and as a result of the demand they created, 
a sub-industry of independent vendors had sprung up, 
making key elements of the technology available at 
prices OEMS could afford. Such has been the case with 
the oxide-coated media and nickel-zinc ferrite heads 
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first used on 14-in. Winchester disk drives. This 
common scenario to a great extent explains why 
thin-film media has not met with the widespread 
acceptance that many feel is its due (IBM Corp. never 
made a Winchester with thin-film media; hence, there 
never were any PCM thin-film media drives). 

Despite the announcement by IBM two years ago of 
the 600M-byte 3370-the first drive to incorporate 
thin-film read/write heads-these heads have not quite 
followed the PCM-to-OEM pattern. For starters, the 
14-in. 3370 has not prompted an active domestic PCM 
business (only Storage Technology Corp., Louisville, 
Colo., has announced such a device), despite the fairly 
large number of 3370s that have been installed. "The 
PCM market isn't interested in the 3370," explains AMC's 
Fundingsland. "People were waiting for the higher 
capacity (lG-byte) 3380." The 3380, however, has been 
delayed, and, as a result, PCM efforts have been pushed 
back. 

Also, what 3380 PCM efforts are under way at this 
time involve in-house development of thin-film read/ 
write heads, a move some observers see as further 
cutting into the potential market for independent 
third-party vendors. Coupled to this is a lack of any 
OEM standard for thin-film head8-€ven though OEM 
vendors have shown a propensity for moving away from 
dependence on IBM standards (the 51/4-in. Winchester is 
itself perhaps the best example of this). "When Storage 
Tech, Memorex and CDC come up to speed with PCM 
offerings," says Jim Money, a former co-founder of 
Dastek, "we'll see more OEM drives." But the PCM 
market, he says, will take at least a year to mature. 

Dastek's Cooley, however, anticipates that the OEM 
market will support thin-film head development on its 
own. "Dependence on IBM technology is important," he 
says, "but OEMS think differently. We plan to ship a lot 
of heads to that market. " As far as PCM vendors are 
concerned, Cooley goes on, he sees Dastek as a second 
source for 3380 heads. 

Cybernex's Klein also believes the efforts of the 
PCM vendors, rather than hampering the market for 
thin-film heads, will speed things up for all concerned. 
"When these companies develop products like this 
in-house that's great," he says. "They'll debug the 
heads, and we'll be in a position to bid as a second 
source." By 1985-86, he goes on, thin-film heads will be 
a commodity item for all markets. "There's no longer 
any argument over the advantages of these heads," he 
says. "The challenge now is to show that they can be 
made in quantity. " Few OEM drive vendors will quarrel 
with Klein on that score, but many of them do question 
his schedule: "Thin-film read/write heads for small 
Winchesters are a year away," says IMI's Hasler, "and 
that's best case." • 
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innovation* 

*1. TOTALLY NEW 2. WITHOUT EQUAL 
3. REDEFINES STATE-OF-THE-ART 

HITACHI DOES IT AGAIN 
Leaving the competition in the stone-age is the new 
Hitachi HM-3619 ultra convergence 1,000 line RGB 
color monitor. With an amazing Digital Dynamic 
Convergence™ of within 0.3mm it offers images of 
superior sharpness throughout the entire screen
another example of Hitachi 's technological leadership. 

IN-LINE GUN SUPERIORITY 
Unlike others, Hitachi took the time and care to perfect 
an in-line gun system that really works. 

EXCLUSIVE DIGITAL CONVERGENCE CONSOLE™ 
Hitachi now introduces the amazing , Digital Conver
gence Console,™ a part of 
Hitachi's exclusive Digital Dynamic 
Convergence™ system, which 
can quickly and easily allow 
sector adjustments to be 
made from the palm of 
your hand . Available 
now with the HM-3619. 
It allows you to go 
a step beyond 
ultra- resolution . 

DIGITAL SUPERIORITY 
And Hitachi has successfully sur
passed old fashioned analog sys
tems, leading the way into digital 
exactness. 

~HITACHI MORE TO COME 
This is the beginning of a new gen
eration-the Hitach i leadership 
generation. Find out more by con
tacting your Hitachi color monitor 
representative or call: East (201) 
825-8000 or West (415) 783-8400. @HITACHI AMERICA LTD. 1982 

MINI-MICRO SYSTEMS/September 1982 

COLOR DISPLAY MONITORS • CLEARLY THE FINEST 

59 RT. 17 SOUTH. ALLENDALE, NJ 07401 
3540 ARDEN ROAD, HAYWARD. CA 94545 

CIRCLE NO. 80 ON INQUIRY CARD 
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Our add-in memories 
add up to a better deal. 

Macrolink offers stock 
availability on easy-to-install, 
plug-in memory boards for 
every Perkin-Elmer 3200 Series 
computer. All with the high re
liability, tested performance, and 
pricing you'd expect from the 
established world-wide leader 
in P-E interfaces. 

You can add our 1MB/2MB 
memory to any 3200 series CPU, 
including 3220 and 3240. For 
smaller upgrades we have a 
2S6KB/512KB module just for 

the 3220 and 3240. You'll appre
ciate full compatibility with 
P-E's memory management and 
ECC. And Macro link quality . 
Our memories are built to ex
acting standards, using mil style 
components. Each board is 
burned in, computer tested, then 
retested using the latest 
operating system. 

Find out more about our 
add-in memories . They're part 
of the largest family of P-E 
compatibles going - including m maea=@liink'" 

COMM, high-performance tape 
and disk controllers, printer 
controllers, and more. Each 
product is shipped from stock 
with complete installation and 
maintenance information - and 
backed by a 1-year limited 
warranty. 

For facts by phone -
prices, too - call toll free 
(800) 854-3332. In California, 
call (714) 634-8080. TWX 
910-591-1671. 

Macrolink Inc., 1150 E. Stanford Ct., Anaheim, CA 92805-6887 
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U.S. businesses targeted 
as major videotex market 
By Dwight B. Davis 
Associate Editor 

Videotex, the two-way information service pioneered 
in England, is generating growing interest among 
business users, despite some initial setbacks the 
technology suffered in the consumer market. The ratio 
of business to residential users of British Telecommuni
cations' Prestel system has held at 85: 15 for more than a 
year, although attempts to market the service to 
business customers have been paltry compared to those 
expended in developing the consumer market. British 
Telecom and videotex promoters in other countries 
have noted this business momentum, and are imple
menting strategies to sell private videotex systems and 
public services. 

With its decade-long history centered in Europe and 
Canada, videotex has yet to gain widespread recogni
tion in the u. s. American Telephone & Telegraph is 
promoting and testing its presentation-level protocol 
specification, but is concerned primarily with public 
applications of videotex. The u .s . market for business 
videotex has been relatively slow to develop, but should 
soon accelerate now that IBM Corp. has introduced its 
Series/1-based svsll private videotex system in this 
country (MMS, August. p. 83). 

IBM isn't the only company marketing private 
videotex systems to u.s. customers, but as is often the 
case, the company's move into a new market is expected 
to legitimize and stimulate a sluggish sector. Many 
companies expect to benefit by IBM's u.s. entry, 
including Modular Computer Systems, Inc. (Modcomp), 
Fort Lauderdale, Fla., and Rediffusion Computers 
Ltd., Sussex, England. 

Modcomp has been selling its ViewMax private 
videotex system worldwide for about a year and a half 
(MMS, October, 1981, p. 31), and Rediffusion has just 
entered the U.S. market through a marketing agree
ment with Blodgett Computer Information Systems, 
Inc., based in Salt Lake City, Utah. Blodgett will sell 
Rediffusion's RS2800 Telecentre videotex systems and 
its Teleputer work-station terminals. 

These companies and others, including Tandy Corp., 
Fort Worth, Texas, expect videotex (also known as 
viewdata) to serve as the tool that brings computer
based information to "casual" office workers--people 
untrained in computer use who are not currently 
accessing such information. Videotex simplifies the 
user interface to computerized databases, displaying 

MINI-MICRO SYSTEMS/September 1982 

Videotex can act as a bridge between various industries and the 
customers they serve, as illustrated in these two frames displayed 
on Modcomp 's ViewMax system. In one, information about city's 
attractions is distributed electronically to tourists. The second 
frame shows how realtors can transmit graphic and textual data 
about homes to prospective buyers. 

"pages" of textual and/or graphic information along 
with easy-to-understand user prompts. Typically, vid
eotex pages, which can consist of several display 
"frames," are designed on some type of frame-creation 
terminal and stored on-line. Some vendors, however, 
offer software that converts standard file-oriented 
database information into videotex page formats. In 
private operations, videotex systems can serve a simple 
information-retrieval function, can be the foundation 
for computer-based education and training programs or 
can be used in more complex transaction-type opera
tions. 

The market for business-related videotex is difficult 
to determine, partly because the business and consum
er markets overlap somewhat. While some companies 
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Displayed on an SVSl1, this frame illustrates the various compo
nents of IBM's private videotex system. Running on Series/1 comput
ers, the SVS/1 system operates under the Event Driven Executive 
operating system and can access external mainframe applications 
and databases through user-written communications interfaces. 

operate totally private systems with only company 
personnel having access to the videotex information, 
other businesses, such as the travel industry and 
banking, depend on customer access to their systems. 

Don Popilek, Modcomp's director of marketing for 
viewdata and communications products, predicts the 
total u. s. business and consumer market for videotex 
will be between $4. 7 billion and $11 billion by 1988. "My 
goal at Modcomp this year is to deliver $8.2 million 
worth of private viewdata products," he says, noting 
that he had reached 80 percent of this worldwide goal 
by July. Popilek claims that Modcomp, IBM and 
Rediffusion are the major factors in the private 
videotex arena, with Aregon Systems Inc. and its IVS-3 

system "up and coming." 
Rediffusion claims it is the leading supplier of 

corporate videotex systems, having sold 130 systems 
worth $27 million, primarily in the U.K. Through its 
agreement with Blodgett, Rediffusion expects to 
generate u. s. revenues of about $20 million over the 
next five years. 

Support for Prestel growing 

Most of the main players offering private videotex 
systems have chosen a Prestel-compatible approach for 
their graphic displays. This strong support for the 
British standard by business videotex vendors is 
mirrored by the installed base of all videotex systems. 
At the recent Videotex '82 conference in New York, 
Richard Hooper, chief executive of British Telecom 
Information Services, quoted figures from an indepen
dent survey performed by Communications Studies & 
Planning International. Released in April, the survey 
indicated there were then 774,385 British standard 
(Prestel) viewdata and teletext (one-way) sets in 
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operation in 15 countries, which constituted 98 percent 
of all sets in the world. 

Standards issues relating to videotex include the 
number of lines displayed on a screen and the 
transmission protocols used, but graphics options 
remain the most hotly debated topics. Prestel is 
associated with block-character alphamosaics, although 
the British standard is scheduled to incorporate higher 
levels of graphics resolution such as alphageometrics 
and alphaphotographics (using slow-scan television 
techniques). The British standard, along with the 
French standard, is a subset of a European-adopted 
approach known as the Conference of European Post 
and Telecommunications Administrations (CEPT) stan
dard. 

In the u.s., however, AT&T has been working to 
consolidate support for its Presentation-Level Protocol, 
which uses coding for alphamosaics and alphageo
metrics that is different from the CEPT approach. The 
use of Prestel-compatible coding by many of the private 
videotex vendors now addressing the u.s. market will 
almost certainly have a negative impact on AT&T's 
efforts to lock domestic users into the PLP protocol. 
Popilek at Modcomp predicts the failure of PLP within 
the next 12 to 15 months. 

Whether or not Popilek's prediction occurs, vendors 
of private videotex systems generally agree that 
business applications don't often require higher resolu
tion graphics than those available through alpha
mosaics. Charles M. Doolittle, manager, Videotex 
Project Office at IBM, White Plains, N.Y., says IBM is 
actively developing standards and points out that the 
company has not endorsed an approach, even though 
the svsll uses a Prestel-like method. Doolittle says, 
"There is a tendency in the u. s. residential market 
toward alphageometrics, and some companies will want 
full-motion video with text overlays." However, he 
says, "Our internal evaluation indicates that alpha
mosaics will handle almost all business applications" 
(see "IBM explores videotex in-house," p. ( 146). 

Private videotex, like consumer videotex, is relying 
primarily upon phone lines as the transmission medi
um. "The telephone lines will probably remain the 
primary transmission medium," says Doolittle, "al
though some systems will operate over cable-based 
local-area networks in the future." 

Dedicated versus Integrated vldeotex 

Videotex technology, while a distinct form of infor
mation access, must serve in conjunction with some 
business or residential application. This relationship 
dictates that videotex be viewed primarily as an 
interface tool to access a computer-based application. 
Haines Gaffner, president of Link Resources Corp., 
New York, predicts, "In the next three to four years, 
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Now you don't have to pay 
for those "extras" you find 
only on the higher-end ter
minals. That's because - at 
$595 - the new Freedom™ 
100 gives you the first class 
features you want - but at 
the economy price you can 
afford. The Freedom 100 
also comes with a complete 
six-month factory warranty. •--~ 

Standard Features Liberty 
Freedom™ 100 

7 X 9 Dot Matrix 'j;1' 
25th Status Llne ,, 
Video Attributes By Character ,, 
Attributes Req No Display Space ,, 
Llne Drawing Character Set ,, 
Screen Tilt ,, 
Read Cursor Address ,, 
Detachable Keyboard ,, 
Separate Function Keys 10 

Insert/ Delete Llne Key(s) ,, 
Insert/ Delete Character Key(s) ,, 
Clear EOL/EOP Key(s) ,, 
Print Key ,, 
Block Mode ,, 
Baud Rates to 19.2 ,, 

ADDS Lear Siegler 
Viewpoint ADM21 

V" 

V" 
V" 

V" 
3 1 

V" 
V" 
V" 

V" 
V" V" 

If anything goes wrong 
with the terminal we'll fix 
it - or send you a replace
ment unit - within three 
days of receipt. If we don't, 
you get $100. Cash. The 
Freedom 100 is the first in a 
long line of Freedom Series 
terminals that put a low 
price on high performance. 
Check it out for yourself. 

Hazeltine Tele Video~ 
Esprit 925 
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BOOTH 422 "PERIPHERALS '82" ANAHEIM 

Freedom™ 100 is a trademark of 
Liberty Electronics USA. 

LIBERTY 
Liberty Electronics USA 

Systems Group 
100 Clement Street 

San Francisco, California 94118 

( 415) 751-7560 
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IBM EXPLORES VIDEOTEX IN-HOUSE 

Since the beginning of the year, IBM 
Corp. has operated a prototype 
videotex system in its White Plains, 
N.Y., facility to study videotex busi
ness applications and user interfacing 
requirements. "The focus of our study 
is the casual user, who for the most 
part would not have a terminal today," 
explains Peter Grimm Jr. 

Grimm described the prototype IBM 
system at the Videotex 'e2 conference 
in New York this June. 

Using the company's svs/1 video
tex system as a building block, IBM 
used its own and other manufacturers' 
terminals to configure its in-house 
system with about 1 so user stations. 
"Our main goal is to maximize our 
understanding of the end user," 
Grimm says, noting that IBM measures 
the success of the videotex by the 
amount of increase in system usage. 

One objective of the internal system 
was to avoid creating special videotex 
databases if the desired information 
already existed in other file-oriented 
computerized formats. The system 
was also designed to access non-IBM 
databases, as well as internal 
information. For example, videotex 
users in IBM can access the Official 

Airlines Guide. And information en
tered in script format into IBM's 
electronic bulletin board is automati
cally reformatted for the videotex 
displays. 

Users can also access gateways 
between the Series/1 into 370 
systems, Grimm explains. With this 
capability, users can access IBM's 
worldwide phone directory of about 
1 so,000 names. The system also 
links to the Dow Jones service, 
appearing as a 370 system to Dow 
Jones. Information requested from 
Dow Jones is not stored by the IBM 
systems, but is automatically re
formated to videotex standards by the 
Series/1. 

Because of its desire to understand 
user requirements and problems, IBM 
has closely monitored its user base. 
Grimm says the company designed a 
90-question user profile to determine 
demographic, attitudinal and experi
ence information. Objective informa
tion is collected automatically as the 
users interact with the system, and 
subjective information is obtained 
through post-use questionnaires. 

A "self-usability test" measures the 
number of screens a user needs to 

solve a problem, Grimm says. This 
test also tracks the sequence of 
screens called by the user and 
measures the amount of time the user 
examines each screen. "The faster 
you can get answers, the more you 
will use the system," Grimm says. 

It may be beneficial to tailor page 
zere>-the first screen the users sees 
when coming on the system-to the 
group of users on the system, Grimm 
says. By using the data collected on 
individual users, he says, " It could 
even be possible to dynamically 
configure the page zero to a specific 
user's requirements." Grimm admits, 
however, that IBM has yet to explore 
the privacy issues involved in 
collecting and using such information 
gained from monitored users. 

So far, IBM has collected about 
200,000 observations on the use of its 
in-house videotex system, but these 
statistics might take a backseat to 
another factor required in designing 
videotex systems, Grimm says. "The 
most precious ingredient is a great 
deal of imagination when you're 
putting the system together," he says. 

videotex as a separate phenomenon will disappear." At 
Videotex '82, Gaffner said the technology will be 
absorbed as an integral part of other industries. 

works (MMS, November, 1981, p. 22). 

Mike Aldrich, chief executive of Rediffusion, says the 
private market is already divided between vendors that 
sell dedicated videotex systems solely for information 
dissemination and those that provide videotex as part 
of a larger system. ''We sell an office system that 
includes videotex," he says of Rediffusion's R2800 
series. IBM's svs/1 also offers functionality beyond pure 
videotex, but Aldrich claims such products as 
Modcomp's ViewMax and Tandy Corp.'s TRS-80 Video
tex are dedicated systems. 

Popilek refuses to classify View Max as a dedicated 
system, pointing out that Modcomp's videotex, running 
under the firm's MAX IV operating system, works with 
applications such as inventory control, process control 
and word processing. Craig E. Knouf, manager of 
Tandy Videotex, admits the TRS-80 Videotex is dedicat
ed, but believes it will diversify once the model 16 
becomes available to replace the model II as a host 
computer. He also believes the Tandy product will 
interface to larger office systems by connecting to 
Datapoint Corp. Attached Resource Computer net-
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Tandy's reputation in videotex to date is based on its 
success in addressing the agricultural sector, providing 
systems to such groups as the Professional Framers of 
America. Knouf believes the company will be able to 
jump into other business applications, although 
Modcomp's Popilek doubts Tandy has the technical 
expertise to build systems attractive to private video
tex customers. 

Knouf admits the graphics available on Tandy's 
system aren't on the same level as Prestel's and other 
standards'. But he says products such as a new protocol 
converter that make Tandy products compatible with 
IBM protocols will widen the market for TRS-80 
Videotex. Selling private systems through Tandy's 
retailers may be difficult, he admits, but Tandy's 
national accounts sales force will be in a good position to 
make such sales, he says. 

Accessing other databases, programs 

One disincentive for companies to add a videotex 
system to their operations is the large amount of work 
required to create new databases of videotex page 
frames. "Say you're a Sears Roebuck, you've got this 
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Next Generation Printer. 
Here Today. 

INFOSCRIBE 1000 

Infoscribe 1000 is a matrix printer with truly advanced design. Whether your com
puter is a micro, a mini, a distributed processing network, or a big number cruncher, 
Infoscribe 1000 will make your system work harder, look better. Standard with every 
printer you get: 

• Extremely quiet operation 
(below 54 dBA) 

• Versatile, dot addressable graphics 

• 200 characters per second 

• Up to 16-inch wide paper (136 columns) 

• Correspondence quality characters 
(lOOcps) 

• Full screen buffer (3.5K) 

• One user-programmable and one firm
ware character set (expandable to two) 

• Expanded or compressed characters 

• Subscripts, superscripts, underlining, 
true descenders 

• Bidirectional logic seeking 

Get the whole story on Infoscribe 1000 today. Contact one of our distributors: 
U.S. Distributor/Representatives 

AK, WA, OR, MT, ID (206) 746-7970; CA, HI (714) 964-4722 or 
(408) 246-6260; CO, UT, WY (303) 371-4140 or (801) 292-8145; 
ND, SD, MN (612) 922-7011; NE, KS, W. IA, MO, So. IL 
(913) 631-0300, (515) 255-1148, or (314) 569-1060; WI, E. IA, IN, 
No. IL (414) 351-6123 or (312) 298-4830; TX, OK, LA, AR 
(214) 661-9633, (713) 681-0200, (512) 344-8067, (512) 454-3579, or 
(918) 622-8740; NC, SC, TN , MS, AL, GA, FL (919) 824-2196, 
(205) 882-0689, (404) 451-2293 or (800) 241-8707, 
(305) 746-2996, or (305) 851-5710; MI, OH, KY, WV. W. PA 
(313) 474-7320, (513) 426-5551, (216) 261-5440, or (412) 487-3801; 
N. NJ, Metropolitan NY (516) 487-0690; DC, VA, MD 

(301) 424-1416; MA, RI, ME, CT, NH, VT (617) 729-5770, 
(413) 737-6624, (203) 624-7800, or (203) 659-3174 

International Distributors 

Australia (02) 2122833; Belgium (091) 252288; Denmark 
(02) 450300; France (01) 3343020; Germany. Frankfurt 
(0611) 392033 or Munich (089) 366033; Israel (03) 483211; 
Norway (02) 259150; Panama (45) 3152; Sweden (0764) 31580 
or (08) 690135; Switzerland (01) 8331950; Tahiti 25447; 
Thiwan (02) 77313029; United Kingdom Cwmbran (06333) 
69162 or London (01) 9037771 

2720 S. Croddy Way, Santa Ana, CA 92704 • Telephone (714) 641-8595, Telex 692422 
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OUR NEW 
DISKETTE COPIER And we mean alone 

It automatically copies, 
verifies and sorts your 

SllNDS ALONE diskettes with practically no 
operator attention. 

• It's the desktop floppy 
copier from Media Systems Technology The first automatic diskette copier 
that single-handedly verifies and duplicates up to 83 5W' floppies/hour. 

The 5248 is a stand-alone, 5)1,i" 48 TPI system which supports single 
and/or double-sided diskettes, single and/or double density To make 
sure you get only good copies, 1t features automatic two-level sorting. 
And, thanks to its automatic operation, you save in labor and time. Plus, 
with the 5248's increased diskette output, you'll reduce your capital 
equipment needs. You can even use the 5248 to Format only, or to 
Venfyonly 

And operation is quick and simple. Just load the master floppy in the 
master drive Fill the input hopper, select desired quantity, and push the 
START button. What could be easier? 

So give us a call at MST about our desktop copiers. They don't 
just work alone- they stand alone. 

~ST < 

MEDIA SYSTEMS TECHNOLOGY, INC. T--r 
17991 F,tohA.m1e, IMC1e, CA 92714 [714] 957·0?<0 ~ 

I I 

The copiers that like to work alone 

2025 Gore.voy Place. Su11e 325. Son JOSe, CA (£1J8J 286·894311 Hentoqe Mo1. ~ire 5. Be11n. MA [6171568-0216 
Europe Miodle Eos1. Africa lnverdota Electronics GmbH Adolf·Kolp1ng Srrosse DO Box 466. D-6078 Neu·lsenb.Jrg 1 West Germany. (06102] 3105. Telex 4 185 638 lf\J\Jt D 
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horrendously big database, and all of a sudden, you 
decide to go into the viewdata business," Popilek 
explains. ''With almost every system out there today, 
you've got to sit down and rekey all that information." 

Britain's Prestel offers a facility called Gateway to 
allow conventional user terminals to exchange informa
tion with computers outside of the Prestel system, and 
some private videotex vendors offer their own access 
and conversion facilities. Popilek says Modcomp's 
$10,000 ViewTrax software is the most advanced 
package of its type. It can convert the ASCII-format 
videotex data into 3270, 2980, SDLC, ISO Async, TU500 

and UT200 protocols, and can convert data from these 
protocols into the ASCII format. 

''With ViewTrax, I can convert graphics and text 
stored in non-videotex databases into videotex pages," 
he says. "You put all your information on disk or tape 
and link it to our computer with the ViewTrax 
program. As you spew your data through ViewTrax, 
we automatically convert it to our format and put it on 
our disk." 

IBM's svs/1 videotex system can also access outside 
computers and databases. svs/1 runs under the Event 
Driven Executive (EDX) operating system, and through 
a User Program Interface, the system can access other 
Seriesll or mainframe-based applications and data
bases. IBM's Doolittle admits, "If you have an existing 
database of so-character layout (versus the 40-

character videotex standard) and a lot of graphics, it 
could require a total restart." But he doesn't view this 
as a major problem, "because there will be thousands of 
new videotex databases that will be developed around 
videotex standards." 

Personal computers the key 

Because videotex counts on a large residential 
market for its future success, the various standards 
available were all developed to appear on adapter
equipped television sets. Most standards, including 
those under the CEPT umbrella, are oriented to 
European television displays, which handle television 
signals with 625 lines. The screen is divided into 24 

rows of 40 characters for videotex operation. In the 
u.s., the television signal has 525 lines, and videotex 
systems are sometimes designed-as in the PLP 
standard-to display just 20 rows of 40 characters. 

Despite this television-display orientation-and stan
dards issue--videotex in private systems commonly use 
other types of adapted terminals and/or personal
computer displays, along with TV displays. Link's 
Gaffner views the personal computer as the key 
element in most future videotex systems. "The person
al computer will become the terminal of choice," he 
predicts. "Personal computers will serve in four 
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Operating as a total office system with videotex capabilities, 
Rediffusion Computer's R2800 systems operate on the philosophy 
of placing terminal on the desks of "casual" users not typically 
interfaced to computerized information. The R2800 central 
processor (background) is shown supporting various desk-top 
videotex terminals. 

areas--as videotex terminals, as information provider 
work stations (frame-creation terminals), as system 
hosts and, in certain instances, as gateways to other 
systems." 

One company, Wolfdata, Ithaca, N.Y., already offers 
its Videotex Microsystem based entirely on IBM's 
Personal Computer. Using four software modules, the 
Personal Computer functions as a terminal accessing 
videotex databases, as a frame-creation terminal, as a 
database emulator for stringing disk-stored pages in a 
desired sequence, and as a gateway to access remote 
databases over various packet-switching facilities. 

Rediffusion also sells a personal computer-like work 
station-the Teleputer-for operation with its Corpo
rate Videotex System. Available in five models, 
Teleputers range from a simple terminal with local page 
storage to a CP/M-based station with 128K bytes of 
memory, a lM-byte disk and an integral video cassette 
for interactive video applications. Along with the 
capacity to off-load some of the R2800 Telecentre's 
storage and processing, the Teleputer handles the 
system's non-videotex applications such as data and 
text processing, handprint processing and data cap
ture. 

Rediffusion's Aldrich maintains that videotex's 
greatest selling point is that it can take very complex 
information-management operations and hide them 
behind a very simple user interface. "Videotex is also 
interesting," he notes, "because the technology is not 
owned by any one group. Computer manufacturers, 
publishers, the TV industry and others are all active in 
the market. As such, videotex is the first technology 
that truly bridges consumer and business applica
tions." • 
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Your problem is to make the information pro
cessing equipment you have work together, today. 
And to build an internal data communications 
foundation that will hold up under your growth, 
and stand up well no matter which way the 
technological winds blow. 

Our answer is an internal data communi
cations system you can do whatever you want 
with. Net/Oner~ A truly general purpose system 
that gives you everything you need, but doesn't 
lock you into one medium, one standard, one 
protocol. A system that makes as much sense for 
systems integrators as it does for sophisticated 
end users. 

BROADBAND OR BASEBAND? 
What you need is a system that keeps all your 
doors open. You don't have to be closed into one 
way or another. And right now, there is only one 
local communications system that gives you the 
option of either broadband or baseband or both, 
with architecture that will allow you to add omer 
media such as fiber optics in the future. Net/One, 
from Ungermann-Bass. 

WHAT ABOUT COMPATIBILITY WITH 
SPECIAL EQUIPMENT? 

Net/One supports the widest range of physical 
interfaces and software protocols on tlie market: 
RS-232 serial, IEEE-488, 8-16- and 32-bit paral
lel, RS-449, V.35, Async, Bisync, HDLC and DEC 
DR-llB/Wr.M And the list is expanding every 
month. But if your equipment interface isn't in 
that list, Net/One is the only local area network 
that is fully programmable at every level, so you 
can add whatever special interface protocols 
you need. 

That programmability means your future 
equipment options are always open. You're free to 
clioose information processing equipment based 
solely on capability, because witli Net/One, you 
have the programming tools you need to assure 
compatiOility. 

WHICH STANDARDS WILL END UP BEING 
PREDOMINANT? 

We're not sure, either. Nobody is. That's why we 

eaves 
Net/One is a trademark of Ungermann·Bass, Inc. C 1982 Ungermann·Bass, Inc. 
DEC and DR· llB/W are trademarks of Digital Equipment Corporation. 



leave that option open, too. Net/One can be 
adapted to any standard, at any time. Simply. 
We're not in business to sell one communications 
technology or another. What we do is provide effi
cient solutions to make your internal data net
work work, with the equipment you have no""/ 
with the equipment you may want to add, witn 
public networks, with whatever you want. 

With Net/One, you also have the option to 
install it as a complete, "turnkey" system with
out writing a single line of software. It's delivered 
with all the communications software needed for 
general purpose use, including complete diagnos
tic and adniinistrative services. But what you do 
with it beyond that is up to you. All the tools are 
there, all the pieces and all the flexibility you 
need to communicate however you want with 
whatever you want. Special applications. 
Custom interfaces. Broadband. Baseband. 
Whatever. 

THESE OPTIONS OPEN DOORS FOR 
SYSTEMS INTEGRATORS 

If you're enhancing or building local area commu
nications systems for your clients, your Net/One 
enhancements can run on either broadband or 
baseband transmission. Or one now and the other 
later, when your client is ready to expand. 

And because we've already written the in
terface protocols you're likely to need, your soft
ware people don't have to start from scratch. 

With our new VLSI chip set, you can plan 
future system augmentations for your clients at 
decreasing costs. The chips are designed for gen
eral purpose use with any computer system, just 
as our systems are designed for general purpose 
applications. From chips to systems, you have the 
bUilding blocks you need to give your clients the 
kinds of services they need. 

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

CIRCLE NO. 153 ON INQUIRY CARD 



USI MONITORS ... 
PRESENTING YOUR QUALITY 

IMAGE ECONOMICALLY 

The USI Pi series of video 
monitors represents a true 
breakthrough in quality and 
performance. Even on your 
unique specifications. 

And, they give you an excel
lent return-on-investment in any 
quantity with outstanding 
response. 

High Resolution 
Make a side-by-side comparison 
with any other video monitor. 

You'll see clean, crisp, quality 
character generation you hardly 
thought was possible. 

With character quality like 
this, imagine what it will do for 
graphics! 
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Next-Generation 
Amber Displays 
In addition to our easy-on-the
eyes green displays, USI is the 
first to offer advanced amber 
monitors in the U.S. 

Major research has shown 
that amber displays reduce eye 
strain-even after long periods 
of use. No other monochrome 
color even comes close. 

100% Tested, Better Support 
Every USI monitor gets a 100-
hour factory bum-in. Then, we 
re-inspect it before it's shipped. 

Best of all, the entire Pi series 
of 12 and 9 in. amber, green, RGB, 
and color monitors is designed 
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to be plug-compatible with 
every major small business and 
personal computer. 

In addition, if you have special 
requirements, we'll work with 
you to meet your needs quickly 
and economically. 

For your monitor needs con
tact the leading U.S. monitor 
producer. Call us today and 
discuss our special OEM and 
system integrator programs. 

415 468-2900 
~ USI Computer Products 
lirddl 71 Park Lane 
...._..- Brisbane, CA 94005 
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Exploring the use of computers in manufacturing 

Bar codes: the industrial solution 
to shop-floor data entry 
By Frank Catalano 
Associate Editor 

As manufacturers look for an inexpensive and 
off-the-shelf means of interfacing their computer sys
tems to production machinery, bar codes, those little 
rectangles of lines and spaces found on most items in 
the grocery store, may soon become commonplace on 
parts and subassemblies moving through factories. 

Besides providing industrial users an automated, 
labor-free means of inputting shop-floor data into 
materials-requirements-planning, inventory-control, 
production-monitoring and quality-control systems, bar 
codes can also func~ion as command languages that 
enable computers to dictate the task or process a 
machine or robot should perform on a part or subassem
bly. 

Edward Anderson, marketing director of Computer 
Identics Corp., Westwood, Mass., and president-elect 
of the Automatic Identification Manufacturers division 
of the Material Handling Institute, Pittsburgh, Pa., 
estimates that the market for bar-code reading systems 
falls in the $50-million to $100-million range, but 
cautions that the size is difficult to gauge because most 
bar-code-system suppliers are small, privately held 
companies. 

Whatever its size, the industrial market for bar-code 
systems is expected to grow at a 40- to 50-percent 
annual rate by 1983, according . to projections by 
Edward Shadd, president of Symscan, Inc., a Roches
ter, N. Y., consulting firm specializing in bar-code
system implementation. Shadd says that sales of his 
company's services have skyrocketed 500 percent this 
year over last, indicating the activity in the market. "In 
my entire industrial career," he says, "I've never seen a 
phenomenon like the current level of interest being 
generated for bar codes." 

As a reflection of the growing enthusiasm for bar 
codes, two newsletters-Bar Code News, Peterbor
ough, N.H., and Scan Newsletter, Hauppauge, 
N. Y.-are devoted to the subject, and seminars and 
conferences-the largest of which is the AIM-sponsored 
Scan-Tech '82-are being organized. 

While much of the interest is from companies wishing 
to automate their plants and thereby improve their 
production efficiencies, a large part is from vendors 
who must either adopt bar-code technology or lose 
contracts from large customers that require bar codes 
on the products they buy. 
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Computer ldentics Scan Star 50 noncontact moving-beam 
scanner achieves scanning speeds as high as 1200 scans per sec. 
Intended for material-handling applications, the laser-based unit 
includes an integrated decoder and a power supply. 

Last summer, the u.s. Department of Defense, 
which buys parts, subassemblies and complete products 
from more than 50,000 U.S. manufacturers, adopted a 
standard bar-code symbol format that must be included 
on product cartons sold to DOD agencies. A compatible 
code is expected to be endorsed this fall by the 
Automotive Industry Action Group, comprising repre
sentatives from Chrysler Corp., General Motors Corp., 
Ford Motor Co., American Motors Corp. and Volkswag
en. 

"I'm sure that, if left to their own devices, most 
smaller companies would take a lot longer to incorpo
rate bar-code technology into their plants," says 
Anderson. "But now, if such companies want to make a 
sale to the DOD or to an auto maker, it will help to slap a 
bar code on their product." 

Shadd notes that as manufacturers begin to bar-code 
products for the auto industry and the DOD, the impetus 
for them to implement bar-code systems for internal 
use will increase. "As long as Bendix Corp., a major 
supplier to the auto industry, is putting bar codes on 
products going to their major customers, they might as 
well start using the technology themselves," he says. 
"What that will mean is that all of the companies 
supplying products to Bendix will also have to start 
using bar codes. It's the snowball effect." 
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Donald DuBuc, co-chairman of the bar-code study 
committee of the AIAG and a representative to the 
group from GM, says the auto industry pushes the use 
of bar codes because the technology is easy to 
implement with off-the-shelf products. 

ID. A number of bar-code formats are available, var ying 
as to the amount of information they convey and 
whether that information is in numeric or alphanumeric 
format. 

Bar-code scanners initiate the bar-code reading 
process. Light from a scanner is reflected from the 
white bars of the code and absorbed by the dark bars. A 
photodetector within the scanner senses the reflect ive 
differences between the bars and spaces and converts 
those differences into proportional analog signals. 
Those signals are amplified and then converted into 
computer-readable digital signals by an external micr o
processor-based decoder device. Bar-code system sup
pliers offer a variety of contact and noncontact 
scanners. 

The Accu-Sort model 451 O light-pen bar-code reader selfs for less 
than $1000 and includes a power supply, a decoder and a 
16-character alphanumeric LED display. The unit is intended for 
factory-floor data-entry applications. 

Contact scanners consist of wands or light pens and 
must touch or nearly touch the code. Usually substitut
ed for traditional clipboard or keyboard data-entry and 
-collection methods, contact scanners are best suited 
for scanning stationary items. 

N oncontact scanners, either fixed- or moving-beam, 
are intended for applications in which the objects to be 
scanned are on a moving conveyer line. While fixed
beam scanners read a label only once, moving-beam 
scanners perform as many as 1440 scans per sec. 

Much like Morse code, which uses dots and dashes to 
represent letters of the alphabet, bar codes function by 
using dark bars and white spaces to represent informa
tion. That information may include the identification 
number of a part, the manufacturer's ID, the date the 
part was made, the inspector's ID and the destination 

System prices range from $ 1000 for a light-pen 
device to $10,000 for a sophisticated moving-beam 

BAR CODES AID IN WAREHOUSE-MANAGEMENT SYSTEM 

Bar-code scanners tied into a 
distributed network of microcomput
ers are helping Acme Boot Co., Inc., 
Clarksville, Tenn., boost the produc
tivity of its automated warehousing 
and distribution center 40 percent 
over previously used manual meth
ods. 
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The warehouse, which stores 1.6 
million pairs of western boots in 
238,000 rack locations, cost Acme $2 · 
million to automate and is expected to 
pay for iti;elf within three and a half 
years, says Ross Jackson, director of 
warehousing and distribution for the 
company. As many as 50,000 boxed 
pairs of boots can be picked from 
storage within the facility each day 
and shipped to as many as 1 o,ooo 
customers. 

Noncontact laser scanners, sup
plied by Accu-Sort Systems Inc., 
Telford , Pa., and contact wand 
scanners, supplied by Welch Allyn, 
Inc., play integral roles in the system, 
which is controlled by two IBM Corp. 

Series/1 minicomputers. 
The Series/1 computers send batch 

messages to microcomputers as
signed to storage and picking 
activities and on-line messages to 
systems that direct the sorting of 
products before shipment. The bat
tery-powered Motorola 6502-based 
unit used for picking and storage 
control was designed by Integrated 
Material Control Corp., Aptos, Calif., 
and includes a Dotronix CRT display 
and the Welch Allyn wand scanner. 
Called the MTS 1 (mobile transport 
system), the unit mounts on a 
wire-guided order-picking truck. 

Once a message is received from 
the host, the MTS 1 directs its 
respective order-picking truck to a 
designated rack location. There, an 
operator picks or stores boxed pairs of 
boots according to instructions dis
played on the CRT screen. Bar codes 
on the boxes represent such data as 
stock number, size and style of the 
boots. By running the wand scanner 

over the codes, an operator verifies 
whether he is picking or storing the 
proper items. A bell indicates a correct 
action. 

For items ready to be shipped, a 
microcomputer-based sorting system 
routes boxes of boots moving along a 
486-ft. conveyer into shipment chutes 
reserved for customer orders. Mov
ing-laser-beam Accu-Sort scanners 
mounted above the conveyer read 
and decode bar codes on the boxes. 
The decoded information instructs the 
sorting system about to which chute a 
box should be routed. As many as 1 oo 
boxes per min. can be sorted into as 
many as 158 chutes. 

System software was written by 
Hochschild and Associates. Since 
Acme implemented the system last 
year, the co111pany has reduced order 
processing time by more than 50 
percent. A typical order that once took 
seven days to process can now be 
processed in as few as two days. 
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What's the answer? Floor mats, grounding 
Straps, static-treated garments are only 
isolated, temporary and often expensive 
solutions. The only really effective, long-term 
solution is total environmental static control, 
using a proven topical antistat-STATICIDE. 

In tests by leading manufacturers, 
S'TATICIDE has proven it can reduce field 
service calls by over 603 and static-related 
problems by as much as 923! 

STATICIDE brand antistatic solution provides 
total environmental static control in all elec
tronic areas. It is the only product of its kind 
with the features specified by many electronics 
manufacturers: 
• Meets static decay criteria of military and 

medical specifications 
• Is effective at relative humidities below 153 
• Is effective on all materials: textiles, plastics, 

tile, glass, metal, printed surfaces, wood, etc. 
• Is long-lasting, easy to apply and economical 

to use. 
• Non-toxic, non-flammable, safe to use. 
• Non-staining, completely biodegradable. 

Formulated Esiw 
For Static SC> 11 "· • 

Computer and Elr< t" 
Env1ronn1r n•...., 

........ ___ ..... 
~II• OUl Ofl llAotl • ....-

Net contenta t fM/1111. -
ili flu10 OUNCH). 0.94t &lJP• 

konomkal 5'itic Corftr'Qt. -One ~atlon o 
STATICIDE on a carpet In a heavy traffic area can 
last from two to four months, and six months or 
longer in lighter traffic areas. On hard surfaces it 
lasts from weeks to years. And "The Liquid 
Floormat» covers much more than floors! Apply 
STATICIDE on your furniture. Wipe it on your 
CRT. Use it on fixtures, trays, cassettes-even 
the clothing of personnel. Stop static build-up 
at every source, for a cost of less than $8 per 
quart. Why waste time and money on solutions 
which aren't nearly as complete-or as effective? 

STATICIDE is available through your local office 
products dealer. Or call toll-free : 

Uarco Co. 800-435-0713 
Visible Computer Supplies 800-323-0628 

.. acl incorponited 
(formerly Analytical Chemical Laboratories) 
1960E.DevonAvenue 
Elk Grove VIiiage, II, 60007 
Telephone: 312/981-H12 

Dealer inquiries invited 
© Copyright 1982, AGL Incorporated 

Staticide is a registered trademark of AGL Incorporated. 

r-------------------------------~ Ill I I acl incorporated 1960 E. Devon Avenue I Elk Grove VIiiage, IL 60007 I 
I D Please send complete information I 
I D Please contact me I 
I D I have a specific proble rn I 
I ~ ~ I 
I Company Phone I 
I Address ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I . z· I Cltt, State, 1p I 
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S111en11 in lndu11r1 

Bar-code system suppliers 

Accu-Sort Systems, Inc . 

Adolph Gottscho, Inc. e e Lowell Systems, Inc . • • • • ••• 
Analog Technology Corp. e MSI Data Corp. • • 
Azurdata, Inc . e e Markem Corp. • • 
Bar Code Associates, Inc. e e e e Marsh Stencil Co. • 
Bureau of Engraving , Inc. e MEKontrol , Inc . • • 
Burr-Brown Research Corp. e Metrologic Instruments, Inc. • • • 
Computer ldentics Corp. e e e e NCR Corporation Industrial Div. • • • • • • ~------------11---+----l--+----I--+--+-+--+-~ 
Computype, Inc. e e New England Data Corp. • • 
Conant Corp . e e e e e e e e Norand Corp. e • ~------------1,__+--+-+--+-+--+-+--+---i 
Control Laser Corp. e e e North American Technology, Inc. • -C-o-nt-ro_l_M_o_d_u_le-. -ln-c-. ----1-.---1,__-+-.---1--+----1,__-t-•---1--+---< Photographic Sciences Corp. e • • • 
Data Composi t ion, Inc . e e Printronix, Inc . • • 
Data Specialt ies, Inc. e RJS Enterprises, Inc. • • • 
Datalog ic Opt ic Electronics , Inc. e e Recognition Equipment • • 
Dataproducts Corp . • Rexnord , Inc. • 
Dennison Eastman e e e e e e Scan Newsletter • ~------------1,__-+----I-+--+--+--+-+--+--; 

Dennison Manufacturing Co. • e e Sick Optik-Electronic, Inc. • • 
-D.,.-.ia-g-ra_p_h_B_r-ad_l_e_y -ln_d_u-st-ri-e-s,-1-nc-. t---t-•---1,__-+----1r-•---1t---t----1--+---1 Skan-A-Mat ic Corp. • • 
Doring Labe ls, Inc. e e e Spectra-Physics • ~------------11---+----l-+----I--+--+-+--+--; 

Dymarc Industries, Inc . e Standard Register Co. • • • • • 
Elect ro/General Corp. e Symscan, Inc. • 
J.B. Fredericks ltd. e e Technical Analysis Corp. • ~------------11---+----l-+----I--+--+-+--+--; 
GGX Associates , Inc. e Teknekron Controls . Inc. • • • 
George Li thograph e Telxon, Inc . • • • ~----------0---+----t--+----t--+--+--+--+----< 

Hewlett-Packard Co. e e e e • VariMark Systems • • 
ID Recall Systems e e VIDAC • • 
lden t icon Corp. e e Wakefield Software • • • • • • 
ldentiprint. Inc. e e e Wallace Computer Service • • • • • - - ---- -------1,__+--+-+--+-+--+-+--+--1 
lntermec e e e Weber Marking Systems • e 
-------------1,__+--+- +--+-+--+-+--+--1 
_K_R_G_ln_c_· ----------1~•-+-•-+-•-+-+-•---1-+--•-+-•-+---1 -W_e_lc_h_A_l~ly_n,~l_nc_. ______ +-•-+- +-•-+- +--+-+--+-t--t 
Kanematsu Electronics ltd . • Western Computer Systems. Inc. e e e e e 
~------------1,__+----l-+--+-+--+-+---+---I 

_K_ee_Ba_r_E_n_te_r~p_ris_e_s_. _ln_c_. __ -+-•-+-•-+-+-•-+-•-+-+---+-+--1 _Y_or_k_T_a~pe_&_L_a_be_l_C_o~!:E:-·---~-·~-·~-~·~-·~-·~-~·~~ 
Label -Aire , Inc. e Source: 1982 Bar Code Manufacturers and 

Services Directory, North American 
Technology, Peterborough, N H 

scanner equipped with a laser light source. Options 
include multiplexers, which allow several readers to be 
hooked into a host computer, and alphanumeric key
board and display terminals, which allow data entry of 
variable information. Printers that generate bar codes 
are available from both bar-code-system suppliers and 
printer vendors. Prices range from $1700 for a thermal 
printer to $12,000 for a laser printer. 

According to a directory published by North Ameri
can Technology, the publishers of Bar Code News, at 
least 67 companies are m the bar-code market, 
supplying everything from scanners to labels to 
database publications. Computer Identics' Anderson 
says many new companies will enter the market next 
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year as users start complying with bar-code recommen
dations from the AIAG and the DOD. 

Anderson notes that bar-code systems provide more 
reliable data reading than other input technologies, 
including CRT terminals, optical-character-recognition 
systems and voice-recognition systems. "A bar-code 
system will either read or not read," he says. "It will 
never misread." While keyboard data entry is slow and 
allows human error, he says, voice-recognition technol
ogy is expensive and limited in its range of applications. 
OCR systems, he adds, cannot read labels of products 
moving on a conveyer belt and are susceptible to 
misreads, especially in a factory where dirt and grease 
are prevalent. 
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With new ~is PlusT~ 
providing up to 26.7 MB. 

If you've been looking for a high 
capacity 5-1 /4" Winchester drive to 
upgrade your floppy or cartridge disk 
based system, look no further than our 
enhanced PYXIS PLUS drives Series. It 
gives you a choice of 6.7, 13.3, 20.0, or 
26.7 megabytes of unformatted capacity 
on 1, 2, 3, or 4 disks in the same 
minifloppy-sized package. Result: On
line formatted capacities of 5.24, 10.48, 
15.72 and 20.96 megabytes providing 
the flexibility to grow as your storage 
needs grow. 

The PYXIS PLUS drive was designed 
with performance as well as reliability in 
mind: Fast 90 ms. average access time, 
including settling. Minifloppy voltage 

compatibility. Maintenance-free operation 
without adjustments. 12,000 hour MTBF. 
Industry standard interface. Fault-status 
indicator. Automatic thermal 
compensation. Automatic sensing of step 
pulse rate. And a unique two-chamber 
drive housing that optimizes air flow, 
reduces contamination, and minimizes 
temperature gradients. 

Today, find out more about the 
latest Ampex commitment to Winchester 
leadership, PYXIS PLUS drives. Call our 
marketing department at (213) 640-0150 
or write Ampex Corporation, Memory 
Products Division, 200 North Nash Street, 
El Segundo, CA 90245. 

AMPEX 
Ampex Corporation • One of The Signal Companies I 

The Desi3ners Choice. 
CIRCLE NO. 18 ON INQUIRY CARD 
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ID Systems can convertyourvrl 00® 
terminal quickly and inexpensively 
to produce brilliant color graphics. 
We add the color graphics logic and 
firmware to your existing terminal 
and you now have two terminals in 
one. Without reprogramming you 
still have all the power of your 
vr I 00® plus easy-to-understand 
business color graphics. 

Your upgraded terminal is now a 
full-featured color alphanumeric 
terminal compatible with most 
existing computer systems. There 
would be no change to your present 
software to operate your upgraded 
terminal. It is also a color graphics 
terminal , fully compatible with some 
of the most powerful business 
graphics software packages 

®VT I 00 IS a registered trademark of D1g1tal Equipment 
Corporauon 

® PLOTIO IS a Tektronix trademark 
'Ii' TELL-A-GRAF DISSPLA and ISSCO are trademarks of 

Integrated Software Systems Corporation 

fFW10-t••VI 

currently available, e.g . DISSPLA®/ 
TELL-A-GRAF® from ISSCO®, and 
the general purpose graphics 
software package PLOT IO® from 
Tektronix 401 O.® 

Built into your ID Systems Business 
Color Graphics Terminal are fast 
high-level graphic commands called 
POWER-graph to help you create 
your own color graphic displays 
using your existing application 
software. POWER-graph gives you 
full vector and cursor control, circle/ 
arc generation and color fills. Under 
POWER-graph, ID Systems'Virtual 
Image Management System allows 
you to window an image, select 
different origins and scale its size to 
create multiple displays. 

•J ID Systems 
Corporation 

4093 Leap Road, Hilliard, Ohio 43026 
614/876-1595 TWX: 810-482-1 049 

C! RCLE NO. 83 ON INQU IRY CARD 

There are a family of depot upgrades 
available- to color graphics with a 
512 x 256 (240 visible) resolution, 
and to 608 x 480 with both long and 
short persistance CRTs. There's even 
a field installed GraFIX kit to convert 
your vr 100® to a monochrome 
graphics terminal in minutes (and 
we could add the color later, if you 
wish). Call, write, or TWX ID Systems 
for our low competitive prices and 
more information. 
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Backing Anderson's claims, the DOD estimates that it 
can save more than $113.9 million annually through the 
use of bar-code data entry as opposed to other input 
methods. In a 1261-page report comparing data-entry 
systems, the DOD noted that: "Intangible benefits that 
will accrue through the use of bar-code technology 
include greater accuracy, improvement of production 
flow, increased asset visibility, reduction in documenta
tion requirements, fewer training requirements, better 
control and accountability, reduced pipeline time and 
reduced stockage investment levels." 

But as the use of bar codes in industry widens, the 
need for a standard symbol format becomes more 
critical. Before the adoption of the DOD standard, a 
vendor supplying one product to different DOD divisions 
often had to print a different type of bar code for each 
division. Besides the expense to the vendor, the 
tracking of materials through the DOD was also 
complicated, defeating the rationale behind implement
ing bar codes. 

The situation in the auto industry is similar. AIAG's 
Anderson says that more than 7300 vendors supply 
more than 152,000 parts to the various auto makers. A 
vendor supplying the same part to both AMC and 

Chrysler, for instance, typically must print different 
labels for each customer. 

In an effort to alleviate that problem, the DOD 

worked closely with the AIAG study group and the 
American National Standards Institute to apply a 
uniform standard-not just within the DOD, but 
throughout industry. The DOD chose two codes: Code 39 
and Code 2 of 5. The same codes are expected to be 
supported by the AIAG, ANSI and the National Electri
cal Manufacturers Association, says Symscan's Shadd, 
an advisor to AIAG. 

Shadd adds that the adoption of two codes rather 
than one will not encumber manufacturers because, 
with minor software modifications, most new bar-code 
readers can support both. He says that Code 2 of 5 will 
be used in applications requiring only the representa
tion of numeric data, and Code 39 will be used in 
applications that call for both alpha and numeric 
representations. 

"Bar-code technology has been available to manufac
turers for 12 years," says Shadd. "But the lack of a 
standard as well as inertia on the part of management 
has slowed its implementation. Starting in '83, you'll 
see the market explode." • 

ALLTOGETHERNOW 
RM/COBOi! TurboOOS 1.2* 
and MuSYS Network Slaves 
ATTENTION OEMS & SYSTEMS INTEGRATORS- Now you 
can add minicomputer software and low cost, point-to-point 
networks to any Z80-based microsystem. With MuSYS network 
slaves and RM/COBOL, you can run most COBOL-based busi
ness applications software on your system. With TurboDOS 1.2 
you're free to design the network that fits, even complex point
to-point setups where masters and slaves are equals and where 
hardware differences make no difference. TurboDOS breaks 
down the architectural barriers to networking, and its compat
ibility with MP/M 11* plus the CB-80* and RM/COBOL compilers 
allows you to run multiuser software right out of the box. 
MuSYS network slaves, such as the NET/82*, come complete 
with everything else you need to add stations to your system: 
Z80A CPU, up to 128K bytes RAM, two serial ports and many 
other features. Yes, MuSYS can help you put it all together, 
complete with generous quantity discounts. Write or call today 
for all the facts. 

'TurboDOS is a trademark of Software 2000, Inc.; MP/M II and CB-80 are 
trademarks of Digital Research, Inc.; NET/82 is a trademark of MuSYS Corp.; 
RM/COBOL is a trademark of Ryan-McFarland. 

Specialists in Multi-user Microsystems 

CIRCLE NO. 106 ON INQUIRY CARD 
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Turbooos 

1451 Irvine Blvd., Suite 11 
Tustin, CA 92680 
(714) 730-5692 
TWX: 910-595-1967 
CABLE: MUSYSTSTN 
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Power Warden vs. Power Disruptions 

• 100% Power Protection 

• Quiet and Compact 

·Cool Running 

·Easy to Install 

·Fail Safe Reliability 

·Equipment Down 

•Data Lost 

·Operations Down 

·Productivity Down 

·Profits Down 

Introducing the Power Warden~~. 
it eliminates all power problems for 30 to 403 less cost. 

Affordable 100% Protection 

Now you can eliminate all your 
power related problems inexpen
sively. No more worrying about 
costly disruptions to mini and micro
computers , terminals, word pro
cessors, point-of-sale equipment 
and other sensitive electronic in
struments . The TAB Power Warden 
gives you 100% protection against 
all power related problems, no mat
ter what their nature-and all at an 
affordable price , starting at just 
$3495 for our 2.0KVA System. 
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Full Coverage Protection 

Because the Power Warden is a 
complete uninterruptible power 
system (UPS) the protection it gives 
is complete-protection against 
deficient power AND against com
plete loss of power. It continually 
monitors and cleans the power 
coming into your equipment to 
guarantee the proper quality level 
needed to avoid interruptions. In 
the event of a total blackout, it pro
vides battery back-up . That 's full 
coverage protection! 

Designed For Human 
Environments 

You don't have to hide it in the other 
room. The Power Warden is com
pact , quiet, clean and cool running . 

TAB 
PRODUCTS CO 

CIRCLE NO. 150 ON INQUIRY CARD 

Plus it's transportable and easy to 
install and maintain. Three different 
models are available-2.0KVA, 
2.5KVA and 3.0KVA in both 60Hz 
and 50Hz. 

If you 'd like to stop worrying when 
the next power interruption will 
cause high cost downs, let us tell 
you about our new, low cost UPS. 
Call or write: TAB Products Co., 
1451 California Avenue , Palo Alto, 
California 94304-(415) 858-2500. 

Distributor, OEM and System 
House inquiries are invited . 
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GE's CAE International 
opens 'productivity centers' 
By Eric Lundquist 
Associate Editor 

With an estimated 1986 automation-system market of 
$4.1 billion at stake, industry giants such as General 
Electric Corp. and Westinghouse Electric Corp. are 
trying early to claim a substantial piece of the 
factory-system market. The latest sales method, join
ing traveling CAD/CAM road shows and trade-show 
demonstrations, is from GE. There, at permanent 
display centers, users can "test drive" before buying. A 
customer can walk into a center with a product concept 
and walk out with a detailed plan-on paper or 
software--for building a part. 

In a typical case, a customer would go to a center 
with a project such as a specialized gas nozzle for a 
product. The customer would work with GE consultants 
to design the nozzle using the display center's VAX 
computers, a Calma CAD/CAM system and a variety of 
other hardware with Structural Dynamics Research 
Corp. application software to develop the part. 

The price tag for a user's first brush with computer-
aided engineering varies with a project's complexity. 

Joseph R. Frazier, president of GE's CAE International 
Inc., says the price could range from a $500 one-day 
session to a more typical price of $10,000 to $30,000 for 
a week-long or longer session. "At the end of the stay, 
the company walks out with a solution to its design 
problem," Frazier says. The client would typically 
approach GE early in the design stage, come to the 
productivity center, work with a GE application engi
neer to solve the design problem and become familiar 
with the GE CAE system. 

"GE has clearly recognized the need to demonstrate 

Using system-design software, an automobile can be assembled 
and sectioned to investigate mechanical and human interferences. 

MINI-MICRO SYSTEMS/September 1982 

and show its product in a live situation. The regional 
demonstration center answers this need," says Maurice 
Klapfish, an analyst with research-firm Venture Devel
opment Corp. Klapfish estimates that the combined 
u.s. market for industrial robots, CAD/CAM and numeri
cal controllers was $1.1 billion in 1981, and he forecasts 
an expansion at 30 percent per year to $4.1 billion in 
1986. Of that $4.1 billion, CAD/CAM-the market most 
directly addressed through the GE demonstration 
centers-is expected to account for 78 percent of the 
total. While it is difficult to forecast how much of that 78 

percent will be GE products, Klapfish expects the 
amount to be "substantial." 

GE has opened productivity centers in Milford, Ohio; 
San Diego, Calif.; London; Paris; and Wiesbaden, West 
Germany. The company intends to open centers in 
Detroit and Tokyo by September. GE's CAE Interna
tional Inc., a joint venture formed in 1981 by GE and 
Structural Dynamics Research Corp., Milford, Ohio, 
operates the centers (MMS, January, p. 57). "CAE 
methodology is a revolutionary way of engineering and 
is so different from the way engineering has evolved 
over the last 50 years that, to get the concept across, 
you have to demonstrate it," Frazier says. 

A productivity center customer could go to a center 
for projects, to buy a front-end CAE system and time 
share or, in the case oflarge companies, have GE install 
a customized CAE system. To modify a large company's 
engineering operations to accommodate CAE could take 
three to five years, Frazier says. 

The centers are equipped with SDRC software 
packages, Digital Equipment Corp. VAX computers and 
GE-Calma CAD/CAM systems. GE Information Services 
Co., Rockville, Md., which has been largely a time-

By using SDRC's new mesh-generation technique, Triquamesh, a 
complex pattern of nodes and elements can be automatically created 
and refined by moving mesh point locations. 
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sharing service, serves as the marketing and sales 
organization for GE's CAE, and will provide the sales 
and support for CAE International. Michael D. Cham
berlain, manager of industrial marketing for Informa-

General Electric CAE International Inc. productivity centers offer 
customer training in the use of computer- aided engineering and 
CAD/CAM technologies. 

CAE modeling software provides a true understanding of an object 
with tangible properties versus a pipecleaner representation. 

Through animation, a robot assembly can become more lifelike, 
and a designer can visualize how the robot will move and where 
interferences may occur. 
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tion Services, says the organization will derive about 
$175 million in revenues from the manufacturing 
market in 1982. He notes that the affiliation with GE's 
CAE continues a process begun several years ago that 
was marked by the 1979 acquisition of Mitrol Corp. and 
the 1981 acquisition of Software International. 

The GE Information Services' field-service force 
includes more than 3000 people, of whom 300 in the u.s. 
are dedicated to the manufacturing market, selling and 
supporting CAE, numerical-control, manufacturing in
formation-management systems and related systems. 

GE is not alone in efforts to gain an early place in the 
factory-automation market. Westinghouse, another 
huge long-term supplier and user of industrial prod
ucts, formed an Industry Automation Division to 
develop factory-automation systems. In addition to the 
long-term suppliers, computer vendors including IBM 
Corp., Digital Equipment Corp. and Hewlett-Packard 
Co., are all making efforts to develop and market 
industrial systems. Several system houses have also 
sprung up, tailoring standard systems to specialized 
applications. 

GE's CAE software system is a package of application 
software to integrate engineering functions and me
chanical product development. The SDRC packages 
include a new 3D solid-modeling program, a finite
element program and a new interactive 3D system
design package. 

The Geomod 3D solid-modeling program allows 
design engineers to develop geometric descriptions of 
designs. The system-design package allows solid ob
jects to be manipulated and assembled into a total 
mechanical system. The software is written in FOR
TRAN and runs on DEC's VAX machines. 

Wayne A. McClelland, manager of design software 
products for SDRC, says, "System is a key word here, 
because in speaking of these three (new SDRC) prod
ucts, a main feature is that they fit into the CAE 
systems approach to design, where mechanical prod
ucts are simulated in the computer by using a set of 
integrated software tools. These tools integrate and 
automate key engineering functions such as design, 
analysis, test, drafting, documentation and related 
manufacturing activities. Solid modeling, in contrast to 
wireframe or surface models, is a solid, true represen
tation of an object with tangible properties." 

Frazier claims that bringing CAD/CAM into the design 
process yields savings of 8 to 10 percent. "The CAD/CAM 
engineering sequence is essentially the same as the 
manual sequence, but certain steps are speeded by the 
automated capabilities of the CAD/CAM system," he 
says. The CAE process yields even greater savings. 
The first one or two prototypes are replaced by system 
models in the computer. • 
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... The intelligent network station that's a network by itself. 
If you're looking for an Intelligent, 

multi-terminal system to execute 
local DP programs and Interact 
smoothly with distributed systems, 
then look at our CP/M®-based 
4650. Its features will amaze you ... 

Multlple hoat •cc•••· Compati
ble with nearly all major mainframes 
operating today, the 4650 brings 
you the efficiency and convenience 
of decentralized DP, plus the central 
control necessary to support an 
entire information network. 

You can now enter and retrieve 
data- or transfer entire files-to 
or from different host computers 
with simple keyboard commands. 
Even changing protocols poses 
no problem. The 4650 is field 

up to three additional Intelligent 
terminals (ECS 4200s) to the 4650 
system for simultaneous access to 
both host computer and hard-disk. 
Each station will execute its own 
programs independently. Or operate 
on-line with your mainframe. To 
match different program needs, you 
may allot varying amounts of the 
hard-disk memory to the terminals 
in any combination. And these allot
ments can be changed at any time. 

Local maaa atorage. With the 
4650 you get 5 to 40 M Bs of local 
storage on Winchester disks. This 
optimizes your host computer's 
performance and makes the unit a 

perfect fit for such high-storage 
applications as warehouse 

able telecommunications costs. To 
extend memory even further, we 
have included two diskette drives 
for up to 2 MB for back-up and 
loading of software. 

The ECS alternatlve. ECS 
intelligent terminals can be used in 
virtually any combination of remote 
and local requirements, giving you 
a broad processing capability for 
on- or off-line data transmission. 
Most important, they offer you big 
savings in capital investment
why buy another costly computer 
when an intelligent ECS terminal 
can do the job as well or better? 

convertible to Sperry UNIVAC, 
Burroughs, Honeywell, IBM, 
NCR, DEC and many more. 

Support• It• own 
network. You can cluster 

CIRCLE 
NUMBER 

inventories, personnel 
records and ongoing 
financial data. By storing 
this information locally, 
you also save consider-

For complete information on the 
4650 and other advanced ECS 
products, call us today, toll free. 
Discover why ECS is your 
intelligent choice. 

• 140 
Ec:!S mlc:!RCSYSTEms 

215 Devcon Drive• San Jose, CA 95112 • (408) 286-4200 

Toll Free (800) 327-4100 In California: (800) 524-2850 

Reglon•I offices: San Jose, CA • Englewood Cliffs, NJ • Oak Brook, IL• Austin , TX • Se.rv1ce Centers located nationwide 

CP/M is a registered trademark of Digital Research, Inc. 



Fastest, Most Convenient, Lowest Cost 
Hard Copy From Your CRT Display. 

FREEDOM FROM CHEMICALS, 
TONERS, RIBBONS 

Fast, efficient electrosensitive Video Printers 
from AXIOM free you from messy, inconvenient, 
and costly chemicals, toners, and ribbons. 
AXIOM's print technique yields a high-resolution 
output with excellent contrast. And AXIOM 
printout photocopies beautifully . 

HIGH RESOLUTION, FAST 
PRINTING! 

The new Model EX1650 gives you superb 
resolution of up to 3000 dots per line, and the 
total time to make a completely dry, fade-proof, 
full-size copy is only 23 seconds per screen, 
with no warm-up time required. The compact 
Model EX855 prints in an even more impressive 
13 seconds, and is perfect for many 
applications where a smaller (5 inch wide) 
print format is desirable. 

LOWEST COST PER 
PRINTOUT! 

And now, perhaps the best news of all. 
AXIOM Video Printers have the industry's lowest 
cost per printout. Only about 2 cents each for 
the EX855 and about 7 cents per printout for the 
EX1650. Compare that with the usual 15 to 20 
cents per image with silver-based process video 
printers, and 75 cents per print with instant 
cameras! 

LOW EQUIPMENT COST! 
This superior AXIOM technology,convenience, 

and economy is priced lower than you might 
expect, and much less than some of the big 
name competitors whose products offer less. 
Why not call or write for more information about 
how the legendary AXIOM Video Printers can 
benefit you , today! 

1014 Griswold Avenue, San Fernando, CA 91340 
(213) 365-9521 • TWX: (910) 496-17 46 
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NBS intelligent robot 
has 'human' limitations 
By Eric Lundquist 
Associate Editor 

An intelligent robot unable to communicate is forced 
to operate in isolation on the factory floor. Researchers 
at the National Bureau of Standards recently developed 
a control system that they believe can help end that 
isolation through a hierarchical task architecture that 
breaks information processing for real-time sensory 
control into manageable pieces. In one laboratory 
experiment, a robot sysem acquired randomly located 
blocks and cylinders and moved them to an appropriate 
pallet. 

The system-developed by members of the NBS's 
Industrial Systems Division Anthony J. Barbera, M. L. 
Fitzgerald and J.S. Albus-uses multiple processors 
with synchronized communications through a common 
memory for a real-time response. The access through a 
common memory allows microprocessor independence 
and provides a "tremendous diagnostic tool," says 
Barbera. The system can be implemented on as few as 

Processed sensory 

feedback 

Status feedback 
from lower level Internal 

state 

Input 
command 

Test 
input states 

Present state 

Corresponding 
outputs 

B111en11 in lnllu11ry 

COMPLEX SYSTEM DESIGN CONCEPTS 
1 . All systems must be designed to meet the human 

limitation of not being able to handle more than seven 
pieces of information at a time. 

2. Systems are structured to account for this limitation 
by modularization into well-bounded, functionally inde
pendent components, each of which processes not more 
than a few pieces of information. 

3. Further reductions in.complexity are obtained by the 
use of generic processing structures. 

REAL-TIME CONTROL CONCEPTS 
1 . A control system produces output actions that are a 

function of both its input command and feedback. 
2. A sampled control system must generate an output 

within a task-dependent time period after an event to 
provide an effective response. 

3. Each response of the control system must be a 
function of the entire input state. 

two 16-bit microprocessors using only 30K to 40K bytes 
of memory, Barbera says. 

Control 
decision 

level 

Programming 
module 

Translated from user 
input language into 

programming entries 
in state table 

Sensor 
request 

>------+----Output state 

Status feedback 
to upper level 

Output 
command 

Each line represents a preprogrammed possible input state condition and a corresponding output if that state occurs. The control level 
compares the current input state against the test state in each line. When a match is found, the level sends the output from that line . 
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The system at the NBS's labs uses a "Stanford Arm" 
research robot and multiple Intel processors, but it 
does not depend on a specific microprocessor or 
language, the researchers say. 

"Due to the complexity of real-time sensory
interactive control, the system must be structured in 
its design and implementation to keep it comprehensi
ble. The structure must take into consideration human 
limitations in the management of information. These 
limitations relate to the apparent inability of people to 
easily manage more than seven pieces of information at 
any time," the researchers state in a paper presented at 
the 14th Southeastern Symposium on System Theory. 
To deal with the limitation, the system was structured 
in component parts, each part processing a small set of 
information, and each having a clearly defined inter
face. 

In one example of a six-level control structure, the 
task begins with an instruction specified by a user or 
higher control level that instructs the controller to 
assemble a motor. That task is immediately broken into 
a sub-task, such as acquiring a motor shaft. The 
sub-task is further broken into a command based on 
information from a vision system to approach the 
grasping point for the shaft. The controller then 
computes the goal point for the gripper and the 

Recognition 

High-level of object 
sensory 

processing 

Features of object 

Intermediate 
sensory 

processing 

Distance and orientation 
Low-level of objec t 
sensory. 

processing 

Cartesian pos it ion 
Cartesian veloc ity and accelerat ion 
position 

processing 

Joint 
position 

processing 

Amount joi nts are 

leading or lagging 

Joint posi tion 
Joint veloci ty and acce lerat ion 

position 
processing 

trajectory point for the arm, based on the v1s10n 
information. The controller then moves the joint values 
for reaching the motor shaft into the robot's servo 
mechanisms and initiates and completes the movement. 
"Each level is executed every 20 msec., and, although 
the system is operating sequentially down through the 
levels, all the levels are running at the same time," 
Barbera says. 

The multi-level control system requires feedback to 
each level. The feedback is "status information from 
the level below reporting how well the command to that 
lower level is being carried out. Thus, each level will 
send status to the level above and receive status from 
the level below," the researchers state. 

In the case of robot control, "the outputs at the 
bottom level are the drive signals to the actuators of 
the robot. Each level has a narrowly defined control 
capability that results in a clear identification of the 
type of sensory processing required at each level, the 
type of status feedback necessary and the kind of 
output commands and status reporting that should be 
generated," the researchers state. 

"The basic control decision level generates three 
types of outputs as a function of three types of inputs: 
an input command task, sensory-processing data from 
the corresponding sensory-processing level and status 

Task 

Subtask 

Sensor request 

Sensor request 

Sensor request 

Sensor request 

Sensor request 

The cross-coupling between the sensory-processing and control-decision modules. A sensory-processing level responds with the 
feedback information requested by the corresponding control-decision level. 
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FUJITSU 
HAS BEEN 
BUILDING 
PRINTERS 
SINCE1965. 

NOW YOU CAN BUY ONE. 

Or a hundred. 
Or five thousand. 
We're ready to ship 
our SP830 daisy
wheel printer in OEM 
quantities, with attractive 
OEM discounts. Ar.d look 
at these features: 

80 cps in a daisy-wheel printer. 
That's 50% faster than any competitor. 

96 increments per inch-standard. 
This is double the resolution offered by 
other manufacturers. 

4,000 hours MTBF. This is the most 
reliable printer of its kind. 

Quiet operation. Our unique design 
keeps noise far below what you expect 
from an impact printer. 

No printer adds more value to your 
product. For more information, call us 
or send in the coupon. 

r.; - - - - - ~ji;u ~=r:i,7nc: P:nt: ;:1e7: ;-4~0;m:a;;i 
I Village Court, Santa Clara, CA 95051, 408/727-4300, I 
I FUJITSU TELEX 910-338-0047 I 
I 

Fujitsu Europe, Ltd.: 54, Jermyn Street, London, I 
SW1Y 6NQ, 01-493-1138, TELEX 263871 

: Send me more information on the SP830 daisy-wheel printer. : 

I Name Title I 
I Company I 
I I 
I Address I 
I City State ZIP I 
I I 

~~~~-----------------~ 
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MOST 
ONAL COMPUTERS 

CAN'T COPE WITH 
SIMPLE ADDITION. 

most PC's use their expansion 
bothadded memory and peripheral 

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

pple ill was designed with an array 
connectors and interfaces that 

u room to grow; even when you 
to maximum RAM. 

a bottoms-up tour of the opposite 
d consider the possibilities. 

Apple ID Itself. Its standard 128K 
is twice what some of the most 

l PC's offer as standard. Upgrade 
~·mum 256K RAM, and you've still 

unused expansion slots. 

ID Drives. Daisy-chain up to three 

wi~~b~k~!n~~~~~:~~~~~' 
of 560K floppy disk storage. 
new ProFde~ Mass storage made 

with a very quick, very quiet 5-Mb 
Ideal for software development or 

appllcations. 

• Shown is our standard Monitor 
~green phosphor display. But 
mean drive any popular black 
orcolormonitor.16-color graphics 
is standard. 

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

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

· reports to printing forms. 

Color Plotter. To make the colorful most 
of the Apple Ill's high res graphics in charts, 
graphs and designs. 

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

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

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

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

The personal computer. 
® 

538-9696 (in California, call 800-662-9238) for the authorized Apple dealer nearest you, or for information on our National Accounts Program. 
Inc., Advertising and Promotion Dept., 20525 Mariani Ave .. Cupertino, CA 95014. NOTE: Apple .Computer does not currently manufacture or 
~e color monitors, graphics plotrers or telephone modems. Apple is a registered trademark pf Apple Computer Inc. 
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For Further OEM Information Please Contact: 
Bill Broderick 

Mgr. OEM Sales 
Appfe Computer Inc. 
20525 Mariana Ave. 
Cupertino, CA 95014 



EASY TO OPERATE: touch sensitive 
switches and LED indicators with deci
mal readouts . Tape threading guides 
allow simple, fast loading. 

MAINTAINABILITY MEANS RELIA
BILITY. Keystone tape units need no 
field adjustments of any kind. No sched
uled preventive maintenance either. 

AIR BEARINGS give better 
tape control, cut media stress 
and wear caused by spring-loaded 
guides and rollers. Tape rides on a 
cushion of air. 

OPTIMUM TAPE PATH. Unique, patented 
tape path (only 13"), solid-state tension 
sensing, and µP-controlled servos for 
gentle, precise tape motion control. 

SIMPLE MECHANICAL DESIGN. No 
tension arms, vacuum columns, cap
stan motors or guide rollers. 

We designed the Keystone Series with built-in diagnostics and maintenance 
features that make it simple to operate, easy to service, low in life-cycle 
costs. For more information, call your local Control Data OEM Sales Repre
sentative or write: OEM Product Sales, HQN08H, Control Data Corporation , 
P.O. Box 0, Minneapolis, MN 55440. 
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(5 2) CONTR.OL DATA 
Addressing society's major unmet needs 

as profitable business opportunities 
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feedback 
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leve l 
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Control 
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level 

Control 
decision 

level 

Command 

Each level requires feedback status from the level below, reporting 
on the progress of the command sent to that level. 

information from the control-decision level below. As a 
result of these inputs, the control - decision level 
generates: a control command to the level below, a 
status report to the next level above and a request to 
the corresponding sensory-processing level to indicate 
what type of sensory information is reqaired at this 
time," the researchers state. 

The sensory interactive control must generate an 
output that is a function of the entire input state. As 
such, the system is structured so that each control level 
is a state table process in which all of the inputs are 
sampled each time an output is to be generated. Each 
level must also include an internal state variable that 
encodes the history of how the process arrived at its 
current condition. "The input values are compared with 
preprogrammed sets of possible input conditions. If a 
match is made, then the corresponding output proce
dures are executed. The output values generated are 

NEXT MONTH IN MMS 
Two profile surveys will hold the spotlight in the 
October feature section of Mini-Micro Systems: 

•Available add-in memory board products and 
their vendors will be tabulated and factors analyzed 
that affect their markets and distribution channels. 

•A survey of enclosures will examine this impor
tant product sector from an integrator 's point of 
view: what to look for, what to ask for and who to ask. 
Other articles will cover : 

•Memory technologies 
•Vertical magnetic recording 
•Optical disks 
•Associative memory 
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Sensory 
process ing 

Assemble motor #53 

Task 

Acq uire motor shaf t 

Vis ion-approach grasp-poi nt 

(XYZ) Goal poin t 

(XYZ) Nex t trajecto ry point 

Join t valves 

Ac tuator valves 

The architecture for this six-level control structure was designed 
by considering requirements of the hardware for lower levels and 
example task decompositions for the higher levels. 

the output command to the lower level, the request for 
sensory processing, the status report to the next higher 
level and the next internal state value. The table-like 
structure is the format into which a programming 
system can translate a robot task description. Each line 
of the table represents a production rule of the type IF 

'this input condition' THEN 'generate this output.' It is a 
straightforward conversion into this table format from 
a representation of a task description written in an 
English-like procedural programming language," the 
researchers state. 

To simplify the complex multiprocessor interactions, 
a common memory buffer communication structure was 
used. "The addition or deletion of processes is also 
simplified. This indirect common memory communica
tion link between processors allows the development of 
each process in isolation by supplying appropriate test 
values to the proper input common buffers for that 
particular process. Integration of the tested processes 
is accomplished by assigning the appropriate common 
buffers to the processes," the researchers state. 

Barbera says that the researchers at the NBS hope to 
translate the knowledge gained from their work with 
the robotic architecture into an architecture for overall 
factory control. • 
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Do you have your finger 
on the pulse of the European 
microelectronics industry? 
For the latest research, applications, product 
information and industry news, read 

• m1croprocessors 
and microsystems 
the definitive journal 

--- Coming soon , special issues on : 
bus standards 
automotive applications 
chemical and medical applications 
local area networks 

MICROPROCESSORS AND MICROSYSTEMS is published 
ten times per year 

Establishment subscription $111.00 
Personal subscription $31.50 

For further information, contact : 
Christine Mullins, Butterworth Scientific Limited -
Journals Division, PO Box 63, Westbury House, 
Bury Street, Guildford, Surrey GU2 5BH, UK 
Telephone : 0483 31261 Telex : 859556 SCITEC G 
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MULTIPLYING YOUB OPTIONS 

Cy1'Tet/RDS1 DEC-Compatible Remote Hardware 
and Software for SCADASystem-Building 

Increasing the flexibility and 
reliability of SCADA systems is 
the goal of all system integra-
tors. And when you're designing 
factory automation, process con-
trol, energy management or other 
projects, you'll want to save time and 
money as well.Now you can multiply cus
tomer satisfaction with CyNet/RDS, the 
off-the-shelf hardware and software 
package that gives you a full range of 
options. BDS-1600 BT'Us: Field 
Hardware That Features More. 
Multi Tronics' rugged and reliable 
RDS-1600 remote terminal units 
are field-proven in real-world 
environments. Each unit comes 
with its own software, known 
as ComPac™, eliminating any • 
need to customize each RTU, 
since it is already programmed to communicate 
with the CyNet data base manager at the front 
end. The RDS-1600s combine a microprocessor
based transceiver/controller, reliable power 
supply and individual analog and digital input/ 
output cards, memory, and communications 
modules to give you the options you need to 
build a custom SCADA system. Up to 256 firm
ware-supported RDS-1600s can be linked into a 
powerful network with our CyN et software. More 
options, more reliability, easier to install-the 
RDS-1600 gives you everything your projects 
require, and then some. Cy:Net: Software Ben
efits That Are Easy To J'igu.re. Cynet is the 
software that completes your SCADA develop-

+ - • -• x --

ment package. It provides both 
central real-time database man

agement for your host computer, 
and remote terminal communica

tions software-ComPac-a mod-
ular debugged package that handles 

all data acquisition and communi
cations chores. That frees you to con
centrate more time on end-user related 

application programs. CyNet-the soft
ware that integrates directly into the 

PDP-11 RSX-llM operating system, 
and saves you system develop
ment time and money, multiply

ing your profits. And gives you 
more time to take on more proj-

~ ects, more efficiently. Cy:Net/ 
BDS: Figuring The Over
all Benefit. The CyNet/RDS 

package is the advantageous way 
to go when you're building a DEC-based SCADA 
system. With CyNet you'll be working with the 
software that increases development savings 
and operator ease-of-use. With our RDS-1600 
RTUs, you've chosen modular field hardware 
designed for your job, whatever the task. 'Ib
gether, CyNet/RDS is the off-the-shelf SCADA 
package that gives you multiple choices
which means it's the profitable choice, on the 
bottom line. Prom Multi ".Eronics. 6444 
Sierra Court, P.O. Box 2295, Dublin, CA 94566. 
(415) 829-3300. TWX 910-389-6892. © 1982 
Multi Trorucs. DEC and RSX-llM are trademarks 
of Digital Equipment Corporation. CyNet/RDS and 
ComPac are trademarks of Multi Tronics. 

• > < 
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Software written for any of the computers below ... 

could run on all of the computers above. 
As long as it was written in RM/COBOL~ a truly 

portable language. Available now. 
For more details, call or write Ryan-McFarland, Software Products Group, 

3233 Valencia Avenue, Aptos, CA 95003. Phone (408) 662-2522. 
TWX 910-598-4507. 

Ryan-McFarland 

1•111 See us at Software/Expo National 
in Chicago. September 21-23, Booth #1320 

The Compiler Company 
HEADQUARTERS: RYAN-McFARLAND CORPORATION, 609 DEEP VALLEY DRIVE, ROLLING HILLS ESTATES, CA 90274, (213) 541-4828 
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FEATUB HIGH11GHTS 

LANGUAGIS1 Many languages were developed at a time when 
punch cards and lengthy turnaround periods were the rule. Al
though modern computers have reduced turnaround from hours 
to minutes or even seconds, program development is to some 
extent unchanged. BASIC and FORTH have demonstrated the 
advantages of interactive languages, but both these languages 
are relatively unstructured. MAGIC/L,developed by Loki Engi
neering, Inc., combines the features of a structured language with 
an interactive programming environment. For an in-depth look, 
seep. 229 . . .. The first complete Ada compiler has not been done 
by a huge defense contractor on a supercomputer. It's been done 
by a $35-million company named Western Digital Corp. on its 
16-bit desk-top computer. The cover story begins on p. 207 . . .. The 
recent U.S. Department of Defense specification for the Ada pro
gramming language provides government, industry and 
academia with the basis for a highly standardized, efficient lan
guage. A language can be far more useful, however, in a software 
environment specifically designed to support programming 
efforts in that language. For a closer look at Intermetrics, Inc.'s 
Ada Integrated Environment, see p. 223. 

OPIRATINO SYSTIMS1 The proprietary operating system may 
not be dead, but you'd never know it from the slew of microcom
puter introductions hitting the industry. Names such as CP/M, 
MS/DOS, OASIS and UNIX are the most often heard and, in fact, 
have become de facto standards by virtue of their popularity. But 
they are only four of some two dozen portable operating systems 
from which vendors can choose. A comprehensive survey begins 
on p. 237 . . . . The continuing proliferation of new microcomputer 
models has also made transportability a key software feature. The 
UCSD p-System uses the code for an intermediary pseudo-machine 
to provide software transportability between computers based on 
a variety of microprocessors. For a closer look at the system, 
seep. 183. 

DATABASI SOFTWARl1 Five years ago, the phrase "microcom
puter database software" would have been self-contradictory. 
Today, it describes one of the largest and fastest growing seg
ments of the software industry. Low-priced memory, powerful 
microcomputers and increasing user demand have encouraged 
more than a dozen firms to develop database packages for 
minicomputers and microcomputers. See p. 193 for a comparison. 

WORK STATIONS• As more executives, professionals and office 
workers complain about losing work space to machines, and of 
being subjected to computer-related ills ranging from eyestrain to 
bruised shins, computer work-station furniture is fast becoming a 
major sub-industry. More than 50 firms manufacture work
station furniture, and the selection range is enormous. A guide for 
picking what you might need in your office starts on p. 275 . . . . 
Faced with rising design costs and shrinking product life cycles, 
the electronics industry needs to boost engineer productivity. A 
new work-station-based system integrates graphics, logic and 
communications functions to assist engineers in virtually every 
phase of complex circuit design. For a look at Mentor Graphics 
Corp.'s IDEA 100, seep. 287. 
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The CalComp 
Computer Graphics Glossary 

Performance: 
An iinpressive 
display, as in 

CalCoinp 
Vistagraphic,· 
Terininals. 



Today's tough business environment 
demands performance. It demands in
creasing productivity. It means that 
you should see the problem-solving 
capabilities of the new CalComp 4000 
family of Vistagraphic"" Display Sys
tems. With unique new features, 
enhanced technology, increased flexi
bility and competitive pricing, the 
CalComp family of displays is a "must 
to consider" for both OEMs and end 
users alike. 

One unique feature of the 4000 
family of compatible displays is the 
versatility inherent in employing two 

Mode/4200 

MC68000 microprocessors. One is 
devoted to display processing, while 
the second handles peripherals and 
communications. 

The result is a display workstation 
that can be configured either as a 
graphic terminal interfaced to a host 
computer, or a fully-operable stand
alone graphics computer. 

A performance level to match 
your need. 
There are three Vistagraphic models, 
all with dual pixel memories. The 
4200 has a resolution of 640 x 512 
pixels, and is suggested for entry level 
applications, such as process control. 
The next level up-perfect for CAD/ 
CAM applications-is the 4300, which 
has a 1024 x 768 pixel resolution. Top 
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resolution is achieved in the 4400, 
which features 1024 x 1024 pixels. 
This model is ideal for applications 
such as mapping and engineering 
analysis. 

Performance you'll learn to love. 
The Vistagraphic system processor 
has 128K bytes of RAM, 32K bytes of 
EPROM, and an optional RAM ex
pansion of up to 1M bytes. The dual 
pixel memory provides real-time 
updating of screen images without 
blanking, without flash and without 
"hole-filling" drudgery. With rapid 

Mode/4300 

operator-to-terminal response, 
continuous interactive graphics pro
cessing is simplicity itself. 

All Vistagraphic 4000 Displays are 
available in either color or mono
chrome. A palette of 40% total colors 
is available; up to 256 can be dis
played simultaneously. In addition to 
complex polygon fills, the 4000 family 
can draw vectors, characters, circles, 
ellipses and dots. The compact desk
top unit also includes a 19" color 
monitor, an alphanumeric keyboard 
with 32 lighted function keys and 
serial interface ports. 

Ask for a display. 
As the single source in computer 
graphics problem solving, CalComp 
offers a wide range of options. On the 
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input side, we've got joysticks, data 
tablets, light pens, trackballs and force 
sticks. Hardcopy output options in
clude monochrome or color screen 
hardcopy, a full range of pen plotters 
and electrostatic plotter/printers. Add 
to this supporting software, includ
ing CalComp's VistaDOS ... : All this 
from the company that pioneered 
computer graphics more than 20 
years ago. 

If you're looking ahead to your 
next performance, there are 42 Cal
Comp sales and service centers in the 
U.S. alone. That's doubly important, 

Mode/4400 

when you consider CalComp's vvar
ranty, including on-site servicing. 

If you'd like us to perform for you, 
call your local CalComp sales office 
listed in the White Pages. Or write to 
CalComp, Attn: Advertising Dept., 
M/S 3, 2411 W. La Palma Ave., 
Anaheim, CA 92801. 

For a list of international sales and 
service offices write: International 
Division, 5425 East La Palma Ave., 
P.O. Box 3250, Anaheim, CA 92803. 

CALCOMP 
A Sanders Graphics Company 

g s 
The Graphics People 
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IMI reinvents the 5!4"Wmchester. 
And backs it with a i}earwarrant)' 

If our new 5000H Series drives 
weren't the most reliable 5 V4" 
Winchesters ever built, we 
wouldn't give them an un
precedented 2-year warranty. 

Don't expect to use it, though. 
5000H Series drives are 

made to withstand the every
day abuse known as "normal 
system usage'.' And to give con
tinuously superior perform
ance in even the most demand
ing applications. 

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

THIN-FILM PLATED MEDIA 
PRESERVES DATA 

INTEGRI1Y, INCREASES 
STORAGE CAPACI1Y. 

To ensure that 5000H drives 
withstand harsh treatment 
without sacrificing data integ
rity, the media is thin-film 
plated.Thin-film plating is or
ders of magnitude more shock 
resistant than ferric oxide coat
ings and many times harder. 
Because it's not easily dam
aged, data is not easily lost, and 
the drive remains in service. 

Thin-film plated media also 
allows greater bit densities, as 
much as 10,700 bpi.This has 
enabled IMI to up the unfor-

matted storage capacity of the 
5021H drive, for example, to 21 
Mbytes. 

And to improve data in
tegrity even further, we've 
maintained industry standard 
formats and transfer rates with 
lower track densities. 

NEW 2-PIECE SHOCK
MOUNTED CHASSIS 

EXTENDS SERVICE LIFE. 

To protect the heads and disks, 
wf!ve recessed the head/disk 
assembly inside a rigid, die-cast 
frame enclosure. Integral shock 
mounts at the center of gravity 
insulate the head media inter
face from the environment. 

Besides reducing acoustical 
noise, this 2-piece design min
imizes vibration and shock 
loads transferred to the heads 
and disks during installation 
and use. Even the printed cir
cuit boards utilize the shock
mounted design to lessen 
stress on the components. 

NEW THERMALLY 
STABLE DESIGN 

ENSURES OPTIMAL 
HEAD POSITIONING. 

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

When thermal distortion of 
the head/disk assembly is min
imized, head positioning is op
timized. And the combination 
of temperature stability and 
lower track densities substan
tially reduces the potential for 
off-track errors. 

~ 

We're at it again. 
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HEAD-MOUNTED 
PREAMPLIFIER 

PROVIDES MAXIMUM 
NOISE IMMUNI1Y. 

Only IMI puts the read/write 
preamplifier on the head stack, 
where it greatly reduces EMI/ 
RFI noise susceptibility. This, 
coupled with the inherently 
higher signals of plated media 
( > 50%) and the shielding of the 
all metal frame, yields the best 
signal to noise ratio in the 
industry. 

A FULL LINE OF 
HIGH PERFORMANCE 

51/4''WINCHESTERS. 

Although the unformatted 
storage capacity ranges from 
6.38 Mbytes to 21 Mbytes, de
pending upon the drive model 
and interface, all 5000H Series 
drives feature: 
• 85 msec access time . 
• 303 tpi. 
• 3600rpm. 

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



SOFTWARE 

lmple1nenting the UCSD 
p-System 

MARK OVERGAARD, Softech Microsystems, Inc. 

A standardized intermediate machine code makes this 
operating system highly transportable 

The continuing proliferation of new microcomputer 
models has made transportability a key software 
feature. Development costs for a transportable applica
tion package can be spread over a larger potential user 
base, and mature software can follow a user from 
machine to machine. 

Typical adaption times 
User appllcatlons } 

Language processors 
Text editors 

Fiie handlers 

Operating 
system Hours 

Link editors ...___,.....___. 

p-machine 
emulator Months 

Disk 

BIOS 
(logical 

1/0) 

SBIOS 
(physical 

1/0 ) 

Weeks 

Days 

Terminal 

P-System architecture consists of four modules. The operating· 
system module is written in Pascal, and requires little, If any, 
adaptation. The p-machine emulator, which translates standardized 
p-code into native machine code, is difficult to adapt, but is already 
written for popular microprocessors. The peripheral-independent 
BIOS module handles logical 110. Uke the emulator, · it is written in 
native code and is adapted for many machines. The SB/OS must be 
adapted for peripherals, but adaptation is relatively simple. 
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One way to achieve application-software transporta
bility is to use a transportable operating system. The 
ucsn p-System uses the code for an intermediary 
pseudo-machine to provide software transportability 
between computers based on a variety of microproces
sors. The p-System's modular operating system archi
tecture also allows the vendor to adapt it to a new 
machine with minimal effort. 

P-System structure 

The architecture of the p-System consists of four 
modules: the operating system, the p-machine emula
tor, the Basic r/o system and the Simplified Basic r/o 
System. 

The operating system and utilities are written in 
Pascal. The Pascal statements are translated into 
binary machine code for a standardized, hypothetical 
processor, or pseudo-machine (p-machine). To trans
port the operating system to a real microprocessor, a 
p-machine emulator is written in the microprocessor's 
native code, and the entire software system executes 
immediately. The operating system and utilities can be 
transported without modification to any computer that 
contains a p-machine emulator, regardless of its CPU 

instruction set, r/o architecture or peripheral devices. 
r/o requests to the operating system are at the 
"symbolic" level, specifying such functions as "write n 
characters to a file called XYZ." 

The one operating system component that may 
require customization to a particular configuration is 
Screen r/o, which handles interaction with the console 
terminal. Because the command sequences that cause a 
terminal to clear its screen or move its cursor can differ 
substantially among various models of terminal, the 
p-System includes mechanisms to accommodate these 
differences. In all cases, all executable code in the 
Screen 1/0 component is independent of the underlying 
processor and the physical terminal interface. 

The p-machine emulator is written in the native code 
of the host CPU. Because the intermediate code, or 
p-code, of the p-machine is a binary code close to the 
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The p-System directs the user through 
the process of building the terminal 
characteristics file with a series 
of prompts. 

native code of many common microprocessors, p-code 
programs execute on the emulator faster than source
code programs that run under an interpreter-as much 
as 10 times faster than an interpreted BASIC, for 
example. The p-code instruction set is compact, so that 
p-code programs usually use less memory than native 
code, particularly when the native code is translated 
from a high-level language. 

r/o operations in the emulator are handled at a 
relatively high level. The emulator considers a disk, for 
example, to consist of an array of directly addressable 
512-byte blocks. Because all device-specific operations 
are lower level routines, the emulator is independent of 
the computer's r/o system or peripheral devices. 
Although the emulator depends on the instruction set of 
the CPU chip used, it is relatively independent of the 
system using that chip, performing only arithmetic, 
logical and memory operations. 

Any emulator already designed for a system's CPU 
chip is transportable virtually unchanged to any other 
system using that same CPU chip. Emulators exist for 
the Z80, 8080/85/86/88, PDP-11/LSI-11, 6502, TI9900, 
6809 and 68000, and there is a VAX-11 implementation 
running under Digital Equipment Corp. 's VMS opera
ting system. Emulators for computers using any of 
these instruction sets do not require rewriting. 

The Basic Input/Output System contains all of the 
Ilo services the emulator can call, although the BIOS still 
handles r/o at a relatively generic level. For example, 
the BIOS converts logical block addresses into track and 
sector coordinates and issues a call to lower level 
routines for writing. The BIOS need not know the 
mechanisms of writing on the disk. 

The BIOS is written in the native machine code of the 
host computer. BIOS operations, like the emulator's, are 
strictly logical and arithmetic. It is therefore indepen
dent of the peripheral devices, and can be easily 
transported to computer · systems using the same 
instruction set. 

The Simplified Basic Input/Output System, the 
lowest level of routines in the p-System, contains the 
actual r/o drivers that send and receive data to and 
from the peripheral devices. The SBIOS routines are 
written in the native machine code of the CPU, and are 
rewritten only when peripherals are changed. In some 
adaptations, the ISBOS is entirely dispensed with, and 
the BIOS takes direct responsibility for dealing with 
peripherals. 

Console adaptation 

The p-System's knowledge of the control sequences 
involved in terminal communication is localized to the 
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"'C .~~ ·,· 
.::;_ 

Time-
Native critical p-code 

program A code 

A A 

Program ..... p-code ...l p-code 
B 

High-level \ 
B 

Selective \ 
B 

language native code 

Program 
compi lat ion j 

p-code 
generat ion ./ 

p-code 
c 

..., 
c ·r c 

Time- native 
critical p-code code 

program D D 
D 

Source p-machlne Obje'ct 
code object .code 

code 

Selective p-code translation allows programs to be designated as 
time-critical through compiler directives in the source program. All 
programs are translated into p-code, but only time-critical programs 
are immediately converted to native code. 

screen-Vo component of the operating system; the rest 
of the system calls routines in Screen I/o to cause 
actions on the console screen. 

Terminal adaptation proceeds in two steps. In the 
first, a utility program called SETUP modifies the 
terminal characteristics table employed by Screen Ilo to 
guide communications with the console. The table 
contains various terminal parameters, such as the 
number of lines, the number of character positions per 
line, and the ASCII character sequences used to invoke 
terminal functions such as "clear screen" and "move 
cursor to home position" (Table 2). These parameters 
are stored on disk in a file called SYSTEM.MISCINFO and 
are read into main memory for use by Screen Ilo when 
the p-System is booted. SETUP directs a user through 
building or modifying the SYSTEM. MISCINFO file by a 
series of prompts with no program coding. 

The second step of terminal configuration involves a 
short Pascal routine called GOTOXY, which accepts two 
integer arguments, x and y, and positions the cursor at 
screen coordinates (x, y). Screen coordinates (o,o), for 
example, would place the cursor at the upper left-hand 
corner of the screen. This routine can be modified to 
emit the correct sequence of cursor-addressing com
mands for a terminal, and then compile and bind it into 
the operating system in place of the supplied version. A 
table-oriented approach to customizing this cursor
addressing function would have been preferred, but a 
table organization covering all protocols used in popular 
terminals could not be derived. 

After the SYSTEM. MISCINFO changes and a new 
GOTOXY routine are implemented, a utility called 
SCREENTEST verifies that the terminal adaptation has 
been done properly. 

Computers running Digital Research, Inc. 's CP/M-80 
operating system require only a simple terminal 
adaptation to support the p-System. Because the 
capabilities of-and interface to-the SBIOS are very 
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• 
Slllt. 

If you buy printers 
to integrate into 
computer systems, 
electronic calculators 
or cash registers, 
measuring instruments 
or other products, come 
to Epson OEM. You'll get 
the most reliable printers in the world with 
the custom features and colors you want, and 
we can deliver them at a lower cost than many 
standard units. 

Epson offers you customized printers with 
the greatest range of features and options at 
competitive prices. You can choose column 
width, paper feed, matrix, print speed, print 
direction, print fonts and graphics capability. 
Plus, our systems experts 
can program firmware to 
make your printers do 
the exact tasks you want. 

And, because we make more print 
mechanisms than anyone else, we can cus

tom design printers with colors to match your 
system for about the same price as many off
the-shelf units. We can build a thousand or a 
hundred-thousand. And we can deliver them 
-on time. 

Call or write Epson OEM. Let us show you 
how we can take your specifications and build 
the perfect printer for your application. 

To suit. 

EPSON 
EPSON AMERICA, INC. 

OEM PRODUCTS 
3415 Kashiwa Street• Torrance, C A 90505 
(213) 534-0360 
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The possibilities are end
less with the new Microfit TM 

instant personal computer. 
Use it for energy 

mangement. Or data 
base management. Or 
communications . Any 

personal computer application. 
It transforms your terminal into 

a complete CP/M* system in about 15 minutes. 
CP/M means thousands of ready-to-use 

programs to choose from. Which means you 
can convert that terminal to just about any 
use imaginable. 

Buy only what you need: microcomputer, 
microcomputer and disk drives , or fully 

configured system including terminal. 
Microfit retrofits all Lear Siegler ADM-3A 

and ADM-S 's, in addition to Televideo 912 and 
920 terminals. It doesn't affect your warranty. 

Microfit. It 's a personal computer. And an 
on-line terminal. And 
much more. Call us 
Nationwide at (800) 
854-2684, California 
(800) 532-3217. Or 
write to the address 
below for complete 
information. 

DATA SYSTEMS MARKETING 
5710 Ruffi n Rd., San Diego, CA 92123 . 

MICROFIT. TURNS ORDINARY TERMINALS 
INTO EXTRAORDINARY COMPUTERS. 

• cPM is a reg istered trademark of Digital Research Corporation. 
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One version of the p-System BIOS runs 
on top of the CPIM BIOS. 

This BIOS allows the p-System to run on top of the CP/M 
CBIOS. The CBIOS already contains the device-specific 
interface code to the host computer's peripherals, so 
that no adaptive programming is necessary. This 
"cP/M-adaptable system" supports CP/M versions 1.4, 
2.0 and 2.2, and is restricted to 12s-byte sectors. 

similar to those of a CP/M "CBIOS," there is a p-System 
BIOS that interfaces to a CBIOS instead of to an SBIOS. 

P·SYSTEM PROGRAMMING TOOLS 

The p-System pnMdea features for 
both Inexperienced programmers and 
apploatlon developers. 

A prompt fine at the top of the video 
acreen Indicates state of the p-System 
and opllon8 a ueer can select with a 
single character command. Console 
Input/output can be redirected to disk 
tlle8 or other serlal devices. 

Peripheral& are acoessed logically 
as "volumes." Serial volumes are 
treated as byte streams, and random
access volumes can have directories 
of named files. Each volume holds as 
many as 77 flies or subsidiary 
volumes, each of which comprises as 
many as 77 flies. A file-handler utility 
aupports file management and trans
fens between random and serial 
volumes. 

Of the two text editors supplied, 
one requires a CRT console, and the 
other can uee a hard-copy terminal. 
The video editor maintains a cursor In 
the edited text file and a window that 

Software 
development 

package 
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always shows the current status of the 
file area on the screen. Commands 
can move the cursor, find and replace 
textual pattems and insert and delete 
text. Special facilities allow document 
processing. The editor can automati
cally enforce user-specHied left- and 
right-hand margins, as well as apply 
new margin requirements to existing 
texts. 

A transfer operation In the file 
handler can have the printer produce 
hard copy of the text files, and a print 
spooler queues files for background 
printing during text editing or console
based operations. In addition, a text 
formatter interprets embedded com
mands In text files. 

The p-System supports ucso 
Pascal, FORTRAN-77 and BASIC. All 
three compliers produce p-code as 
outputs and share invocation, syntax 
error handling and other usage 
conventions. The system also sup
ports inter-language compilations for 

I <l 
lllftrf Hf 

all combinations of languages. This 
facility Is most frequently used for 
accessing utility units (often written in 
UCSD Pascal) from BASIC and 
FORTRAN-77. 

ucso Pascal is generally consistent 
with 1so Pascal and Includes various 
extensions beyond the base lan
guage. FORTRAN-77 In the p-System 
Is compatible with the ANSI-standard 
FORTRAN-77 subset with two excep
tions: subprograms cannot be passed 
as parameters, and INTEGER and 
REAL data types do not occupy the 
same amount of storage space. BASIC 
In the p-System is a superset of ANSI 
minimal BASIC. 

Assemblers are available for the 
6502,6809, 68000,9900,8086,Z80, 
8080, za and PDP-11 processors. All 
share common directives and expres
sion syntax, with machine instruction 
syntax as close as possible to that of 
the principal processor In the comput
er. Macro definition and conditional 
assembly are supported. Any of these 
assemblers can run on any p-System, 
regardless of the host processor. 
When a high-level compiler referenc
es an assembly-language routine, a 
link editor program Installs the 
assembly-language object code Into 
the main code segment of the 
compiler. The assembly routine is 
then available for dynamic linking at 
program-Invocation time. 

Assembly language can also be 
used outside a normal p-System 
environment. Separately assembled 
components are link-edited together 
and then processed by a utility that 
discards the p-System file superstruc
ture and prepares a simple memory 
Image. P-rnachlne emulators can be 
built with this technique. 

Available utllltlee Include Turtle
graphics, KSAM&O and XenoFlle. 
Turtlegraphlcs produces 20 mono
chrome or color graphic displays by 
controlling the activities of a fast
moving ''turtle" as It cantes a "pen" 
across a video screen. The KSAMBO 
file-management system supports 
sequential and keyed retrieval of data 
records In p-System flies. XenoFlle 
allows p-System-hosted application 
programs to read and write data on 
CP/M-organlzed disks. These utilities 
can be Invoked by an application 
program. 
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Hewlett-Packard on 
High-Performance Graphics 

Now you can see the big picture, 
Simply 6ytouching a button. 



or l/5000th of it. 

The new HP color graphics terminal 
has so much power built right in that 
you can stop straining the resources 
of your CPU. 

For instance, you can store a 2500 
square foot diagram, look at the 
whole thing on the screen, then zoom 
down to less than a square foot of it. 
Without waiting for a host CPU to 
recalculate and transmit vectors. 

In that respect, our new HP 
2700 is almost like an electronic 
microscope. With the ability to 
build a picture using more than 
a billion addressable points, you 
can imagine what detailed 
images it can hold. And once 
they're defined, you'll have extra
ordinary graphics flexibility at 
your fingertips . 

Creative graphics 
made easy. 

We combined vector list and raster 
graphics technologies to give you the 
best of both high-quality color and 
sophisticated local graphics manipu
lation. And we've programmed a vari
ety of high-level graphics functions in 
the terminal that allow you to pick, 
move, scale or rotate an object with
out tieing up the computer. Or your 
programmers. 

Our optional graphics editing soft
ware saves you even more time and 
effort. It lets you edit any type of 
picture locally, from floor plans and 
bar charts to structural designs and 
PC layouts. Add our graphics tablet, 
and you can input drawings to the 
terminal, choosing different pen tips, 

area fills and line types. For presen
tation graphics, our Autoplot/2700 
gets the job done fast. Again , just 
using local power. 

Once you get the picture, you'll 
have plenty of ways to convert it to 
print. At HP, we make a broad range 
of color plotters and thermal or raster 

hard copy printers. And we provide an 
interface to support cameras, making 
it easy to take 35mm slides, instant 
prints and large photos. 

Enough colors 
for Michelangelo. 

Just think what he'd have created with 
the 4096 colors the HP 2700 offers! 
You can mix and match them, and 
display up to 16 at the same time. 
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Selected colors can be stored in the 
terminal as a palette, then recalled 
with a single command. 

Once the data has been entered 
in the terminal, multiple views can be 
displayed through as many as 255 
'windows' on the screen. For example, 
a whole printed circuit design can 

appear in one window, and a detail 
in another. 

Have it your way. 
We designed the HP 2700 to be 
extremely adaptable for sys
tems. In fact, we'll help you cus
tomize it with a wide variety of 
HP peripherals and interfaces. 

You can get up to 992K bytes 
of graphic storage in ~he termi
nal, and add mini discs, print
ers and plotters. As we make 
them all, you'll find them easy 
to integrate. 

Its tremendous local power 
makes the HP 2700 ideal as 

a graphics system terminal. 
You can call up data, dis
play it graphically, manipu
late it , then send it back 
to the CPU. 

The best way to get the 
whole picture is by calling your local 
HP office for a hands-on demonstra
tion. Or send us the coupon. 

Ff/OW HEWLETT 
~~PACKARD 

42202 
HPT-1 50 

Send details on the HP 2700 and graphics 
products for technical application. 

Name MM 9/ 1 

Title 
Company 

Address 
City/ State/ Zip 

Mail to : Hewlett-Packard, Data Terminals 
Division, Dept. 08144, 974 E. Arques Avenue, 
Sunnyvale, CA 94086, Attn: Tom Anderson . 



P-code programs usually use less 
memory than native code. 

SBIOS adaptation 

SBIOS routines are written in the assembly language 
of the target hardware to perform device-level I/o 
functions. The SBIOS contains two sets of routines: 
BASIC and Extended (Table 4). BASIC routines interface 
with the console terminal and disk storage, and must be 
implemented in every adaptation. Extended SBIOS 

routines are optional, supporting a printer, a remote 
serial line and other user-defined devices. The Extend
ed routines are implemented only after the p-System is 
successfully booted on a new machine with the BASIC 

SBIOS implementation. 
It is useful to test the SBIOS before trying to 

bootstrap the entire p-System. An SBIOSTESTER pro
gram tests only the BASIC SBIOS routines, emphasizing 
the disk interface code by writing known data patterns 
on each sector of a disk and reading them back to verify 
correctness. 

The relative simplicity of SBIOS implementation is 
particularly apparent in the disk-interface routines, 
which give the SBIOS a track and sector coordinate and 
then tell it to read or write the designated sector. 
Above the P.IOS interface, all references to disk use 
logical (512-byte) block numbers. The BIOS converts 
these numbers into physical track and sector addresses. 
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See us at Wescon Booth 2445 & 2447 

CPU SBIOS BIOS CP/M· Driver• 
1d1pt1bl• 

ZBO yes yes yes no 
8080 yes yes yes no 
8086 yes yes no no 
9900 no yes no no 
68000 yea yes no no 
6809 no yes no no 
POP/LSl·11 no no no yes 
6502 yes yes no no 

P-System adaptations avallable for different CPUs include special 
drivers for PDPILSl-11 and versions that run on top of CP/M for the 
Z80 and 8080. 

This approach simplifies the job of an SBIOS program
mer, but may adversely affect disk performance. If the 
disk interface has direct-memory-access capability, for 
example, it might be possible to read many sectors into 
main memory from the disk in one I/o operation. 
Because the SBIOS knows about only one sector transfer 
at a time, it is difficult for an SBIOS implementation to 
take full advantage of this kind of hardware capability. 
In such a case, the BIOS can be modified to achieve full 
disk performance. The parameters of a disk read 
request, for example, include the drive number, the 
drive's logical block number where the read operation 
should start, the memory address where the data 
should be placed and the number of bytes to transfer. 
In a BIOS adaptation, a programmer is free to map 
these parameters into physical disk areas and to 
determine how the transfer should occur. 

Neither the SBIOS nor the BIOS style of adaptation are 
supported for the PDP-11/LSI-11 processors. Instead, 
these machines use a special driver organization, with 
an ad hoc interface between the p-machine emulator 
and the I/O drivers. This discrepancy from the normal 
p-system implementation occurs because the PDP-11 

p-machine emulator was the first to be implemented; it 
predated the BIOS/SBIOS organization, and has not yet 
been updated. Because Sofl'ech Microsystems, Inc., 
supplies prepackaged configurations for most of the 
popular PDP-11 peripheral collections, the need for user 
adaptation of the PDP-11 system is rather limited. 

Installing the p-System on a CPU for which no 
p-machine emulator currently exists involves a sub
stantial effort requiring detailed knowledge of the 
internal organization of the p-System. This effort may 
take a number of months, but still typically takes much 
less time than required to produce the same software 
capability from scratch without the p-System approach. 
Thus, Hewlett-Packard Co. has commissioned the 
development of a p-machine emulator for the HP87 

computer that uses a proprietary CPU chip. Most 
vendors, however, will find p-System implementation 
much simpler, often consisting only of adapting the 
SBIOS to their machines. • 

Mark Overgaard is manager for advanced development 
programs at SofTech Microsystems, Inc., San Diego, Calif. He 
participated in the development of the UCSD p-System at the 
University of California, San Diego, and joined SofTech when it 
was formed to take over the p-System in an exclusive licensing 
arrangement. 
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Theirs is bigger, 16"Wx14"Hx20"D. Ours is smaller, 13"Wx13"Hx16"D. 
Theirs consumes more power, 65W, ours less, 35W Theirs is bulkier, 37 lbs. 

Ours weighs less, 14 lbs. 

Because you make greater demands on 
your office space than ever before, you have 
to be extra careful what goes into that space. 
It has to be "space efficient" as well as "cost 
efficient'. ' 

That's where the Informer 401 comes in . 

Sure, we offer the same high technology as 
our competitor, but we also offer a lot more 
style and convenience in the bargain . 

The Informer 401 is compact enough to fit 
on even the most crowded desk. But that 's 
just the beginning . When the operator is 
ready to use it , the 401 's screen can be 
adjusted up or down or turned from one 
side to the other to suit the person using it. 
We call this " Ergonomic designing '.' You 
may want to call it "common sense '.' 

Don't be fooled into thinking a term inal has 
to be boxy to be reliable , either. At Informer 
we've proved our performance over a dec
ade of delivering more than 30 ,000 units to 
demanding customers such as banks and 
insurance companies. 

The big d ifference in our small size term i
nals is our sensible design concept: " It 's 
better to adapt terminals to people than 
people to terminals '.' 

The formula works. 

Ergonomic design+ user convenience+ 
greater use= increased efficiency= bigger 
profits for you . And that's no small thing! 

,------------, Price · MM

9

: 

$690. i 
Consider the Features: 
Sixteen function keys 
Character/ line insert/delete 
Protected/ unprotected format 
Cursor: addressable/ readable 
Tabulation to unprotected field only 
Transfer unprotected field only 
Erase of unprotected field only 
Block transfer capabi lity 
Screen attributes: 
blink, blank, reverse 
underline, dual intensity 

Now write! 

Title __________ _ 

Company _________ _ 

Address _________ _ 

City __________ _ 

I State/ Zip _________ _ 

I Phone~--~-------
1 

J Informer Computer Terminals, Inc. 

I 
I 

8332 Osage Ave., Los Angeles, CA 90045 
I Call (213) 649-2030 TWX 910-328-6544 I 
L _________ __ _ _J 

INFORMER® 
Performance In Small Sizes. 

CIRCLE NO. 88 ON INQUIRY CARD 
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PPEA. 
The Personal Computer for 3270 Networks 

California, Costa Mesa ....... (714) 540-8404 
California, Sunnyvale .... . ... (408) 738-1560 
Florida, Altamonte Springs . . .. (305) 788-9000 

192 

Illinois, Arlington Heights ..... (312) 593-1565 
Massachusetts, Woburn .. (617) 933-0202 
Missouri, Independence ..... . (816) 356-4402 

CIRCLE NO . 29 ON INQUIRY CARD 

CP M a registered trademark JI 01g•ta1 Research 

New York, New York ... . . . ... (212) 922-1275 
Texas, Dallas . . . . . . . . .. . . (214) 239-3330 
Washington, D.C . ..... . . .... (703) 356-5133 
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SOFTWARE 

Database soflware 
packages for micros 

PATRICK KENEALY, Associate Editor 

Some are friendly, some are powerful, 
and some are both 

Five years ago, the phrase "microcomputer database 
software" would have been self-contradictory. Today, it 
describes one of the largest and fastest growing 
segments of the software industry. Low-priced memo
ry, powerful microcomputers and increasing user 
demand have encouraged more than a dozen firms to 
develop "database packages" for 8- and 16-bit minicom
puters and microcomputers. Minicomputer and main
frame software houses have been quick to denigrate 
the new packages as "mere file handlers" as opposed to 
true database-management systems, but the new 
packages are immensely popular. Only word-processing 
and spread-sheet packages, which sell for roughly half 
the price of the database packages, are selling faster. 

To fill an in-house requirement, Mini-Micro Systems 
recently compared a number of the most popular 
microcomputer database packages. We were impressed 
with their capabilities and their friendliness-often at 
the same time. 

Database basics 

Software vendors have made "database" a loosely 
defined term to the horror of those who technically 
characterize databases as "sequential," "indexed
sequential," "hierarchical," "relational," "shallow
network," "extended-network" and the like. In the face 
of emphatic but often contradictory definitions from 
industry experts, Mini-Micro Systems has fallen back 
on a general definition combining those of many 
microcomputer database vendors: a database manager 
is a program or set of programs that allows a user to 
organize, maintain and query data files and to generate 
custom-designed reports from them. 

Database packages are the most expensive kind of 
microcomputer software, most selling for more than 
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Label Y _...-- Charac ter 
FIRSTNAME: slllhll.------
LASTNAME: Do~ Alpha field 
STREET: IQM:!!!nfili!!~t:f--Alphanumeric field 
CITY: ~Q§lQ!! ------
STATE : MA 
ZIP: 0211e,..&-----Numeric fi e ld 
BIRTHDAY: 6'7i o4/4 Data field 
SALARY: $~~~~~~9·~~ Do llar field 

FIRSTNAME: Bill 
LASTNAME : Smith 
STREET: 1 F ifth Avenue 
CITY: New York 
STATE : NY 
ZIP: 10017 
BIRTHDAY: 05/ 08 / 57 
SALARY: SlB ,000.00 

FIRSTNAME : 

• 

Rec ord 

File 

Fig. 1. Database organization as shown on a data-entry screen. 
Databases are organized into files, records, fields and characters 
with simple or complex hierarchical or network relationships between 
elements. 

$500, and many selling for more than $1000. They 
usually require almost 64K bytes of memory and run 
faster on hard-disk-based systems than on more 
common dual diskette-based systems. Many packages 
have been customized to run on a variety of systems, 
but most packages and the files they create are not 
easily portable. 

Our database software survey did not involve 
running more than half a dozen packages, and we ran no 
formal benchmarks. But we did read an amazing 
number of manuals, and got a good idea of the 
capabilities, friendliness, documentation and prices of 
current offerings. Table I summarizes the operating 
system, media, hardware, main memory, storage and 
language requirements of each package, and provides 
end-user prices. Table II specifies size limitations and 
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How easy any software package is to 
learn is inversely proportional to how 
many things it can do. 

the availability of selected features. The paragraphs 
that follow explain the table parameters and the 
collective features of today's packages. 

Database definition and organization 

A database package's "power" is abstractly measured 
by how large and complex the database(s) it creates can 

/ ALPHA TOOLS, INC. 
Serving th• B•y Are• since 1925 

CUSTOMER • • • • • • • • • • • • • • • ACCT• •••••••• 
ADDRESS• ••••••••••••••• PHONE •••••••• 
CITY ••••••••••••• STATE •• ZIP ••••••• 
ORDER DATE • • • • • • • • • • • • CLERK •••••••• 

L• QTY STOCK• DESCRIPTION PRICE Al'IOUNT. 
01 ••••••••••• 
02 ••••••••••• 
03 ••••••••••• 
04 ••••••••••• 
05 ••••••••••• 
06 ••••••••••• 
07 ••••••••••• 
08 ••••••••••• 
09 ••••••••••• 
10 ••••••••••• 

SUB-TOTAL 
TAX 

TOTAL 

\mode 

be. Most microcomputer-oriented packages can contain 
only a specified number of records (entries) in each 
database. Each record can contain a specified number 
of fields, and each field a specified number of characters 
(Fig. 1). Some package have only theoretical size 
limitations, but many are limited by diskette capacities 
and the capabilities of their host operating systems. A 
"reorganize" feature on advanced packages allows users 
to redefine records at any time. It prevents users from 
having to build wasteful "expansion fields" into their 
records and can save rekeying. 

The number of supported field attributes (analogous 
to a programming language's data types) is another 
good gauge of power. Most packages allow or require 
fields to be defined as alpha, numeric or alphanumeric, 
but others allow dollar, decimal, date, variable and 
protected fields. By allowing users to specify accept
able input ranges for fields (e.g., field 6 must contain a 
numeric value between 100 and 999), systems can keep 
databases consistent and prevent bad-data-induced 
crashes. 

Key fields are defined to facilitate sorting, selecting 
and indexing. Simple packages support only one key 
field per record; most support multiple keys, and many 
allow selection and sorting on any field. As the number 
of key fields in a keyed system increases, the speed of 
sorting and merging decreases. 

+------------------------------------------------------------------------- @ 08,79 SAY '!' 
@ 09,00 SAY '!' 
@ 0 9 , 7 9 SAY ' ! ' ID Number;mid:no \deleted 

First;mfirst Last;mlast 

Address;maddress 

City;mcity State;mstate Zip;mzip 

Phone ;mphone 

Year Graduated;myr:grad Contributions;mtot:cont 

+-------------------------------------------------------------------------
\promptl 
%prompt2 
%prompt3 

+-------------------------------------------------------------------------
MOD-REC.FMT 1/25/82 abg 

@ 01,27 SAY mode 
@ 02,00 SAY •+-------------------' 
@ 02, 20 SAY '--------------------' 
@ 02, 40 SAY '--------------------' 
@ D2, 60 SAY '-------------------+' 
@ 03,00 SAY '!I 
@ 03,79 SAY 1 ! 1 

@ 04 ,00 SAY '! ID Number• 
@ 04,15 GET mid:no 
(I 04,79 SAY '!I 

05,00 SAY I! I 
05,79 SAY '!I 

• 06 , 0 0 SllY ' ! 
~ 06,20 SAY 1 irst' 
~ D6,26 GET mfirst 
@ 06,41 SAY 'Last' 
@ 06,47 GET mlast 
@ 06.79 SAY 1 ! 1 

@ 07,00 SAY 1 ! 1 

@ 07 , 7 9 SAY ' ! ' 
@ D8,00 SAY '! 
@ 08,20 SAY 'ddress' 
@ 08,28 GET maddress 

F' 

A' 

@ 10,00 SAY 'I C' 
@ 10,2D SAY 'ity' 
@ 10,25 GET mcity 
@ 10,44 SAY 'State' 
@ 10,51 GET mstate 
@ 10,59 SAY 'Zip' 
@ lD,64 GET mzip 
@ 10,79 SAY '!' 
@ 11,0D SAY'!' 
@ll,79SAY'!' 
@ 12 , 0 D SAY ' I p' 
@ 12,20 SAY 'hone' 
@ 12,26 GET mphone picture '(999) 999-9999' 
@ 12,79 SAY'!' 
@ 13,00 SAY '!' 
@ 13,79 SAY'!' 
@ 14,0D SAY '! Y' 
@ 14,2D SAY 'ear graduated' 
@ 14,35 GET myr:grad PICTURE '99' 
@ 14,48 SAY 'Contributions' 
@ 14,63 GET mtot:cont 
@ 14, 79 SAY '!' 
@ 15,0D SAY '!' 
@ 15 , 7 9 SAY ' ! ' 
@ 16,00 SAY '!' 
@ 16 , 7 9 SAY ' ! ' 
@ 17,0D SAY '+-------------------' 
@ 17,20 SAY '--------------------' 
@ 17,4D SAY '--------------------' 
@ 17,6D SAY '-------------------+' 
@ 18, OD SAY ' ! ' 
@ 18,08 SAY promptl 
@ 18,79 SAY '!' 
@ 19 , 0 0 SAY ' ! ' 
@ 19,08 SAY prompt2 
@ 19,79 SAY '! 1 

@ 20,0D SAY '!' 
@ 20,08 SAY prompt3 
@ 20,79 SAY '!' 
@ 21, DO SAY '! ' 
@ 21,79 SAY '!' 
@ 22,0D SAY '+-------------------' 
@ 22,2D SAY '--------------------' 
@ 22,4D SAY '--------------------' 
@ 22,6D SAY '-------------------+' 

Fig. 2. Screen formatters can be screen-, menu- or program-driven. On the top is a data-entry form prepared by Applied Software 
Technology's Versaform package. On the bottom is an Ashton-Tate dBASE II screen format and the code that produced it. The example 
was taken from Adam Green's dBASE II User's Guide with Applications, one of the excellent third-party references for powerful micro· 
computer DBMS packages. 
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DP L66 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PO 
PO 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 
PD 

@001 
@002 
@003 
too•, too5 

Dear t007: 

January 5, 1981 

t006 

Thank you for your recent inquiry about available 
homea. Enclosed you will find a list of properties 
currently for sale that you may find of interest. 
These have been specially selected to meet your 
requirements. 

Should you have any further questions about these 
homes, feel free to call me at (516) 555-5838. 

GL/88 

Sincerely, 

Geor9e Livin9aton 
Continental Realty 

• REPORT WRITER ** 
'PRESS ENTER' Wl'11!0UT ENTERING DATA TO EXIT. 
NAME OF THE FORMAT RECORD > TEST WORK FIELDS 
'PRESS ENTER' - SIMPLE WRITER. 'l' - FULL FEATURES? 1 

• DEF!NE WORK FIELDS 

'PRESS ENTER' - DEFAULT. 'l' - SPECIFY DISPLAY FORMAT? l 

'PRESS ENTER' WITHOUT ENTERING DATA TO TERMINATE. 
WORK FIELD t l s Nl+2 

DISPLAY FORMAT > ttt,ttt 
WORK FIELD t 2 = > 

NAME OF THIS WORK FIELD > RATE 
DISPLAY FORMAT > ttt,ttt.tt 

WORK FIELD t 3 = Wl*W2-l 
DISPLAY FORMAT > ftfftt,ttt.tt 

WORK FIELD t 4 = 

* SELECT FIELD (TERMINATED BY 'PRESS ENTER') 
30 FIELDS MAXIMUM CAN BE SELECTED. 
E.G. S2 , Nl , W2 

'PRESS ENTER' - NO. 'l' - ENTER PRINT COLUMN NUllBERS? 
ENTER FIELD ID. > 11 
ENTER FIELD ID. > w3 
ENTER FIELD NAME FOR THE WORK FIELD > CONVERTED VALUE 
ENTER FIELD ID. > 
* ARITHMETICS SUMMARY: 
'PRESS ENTER' - NO TOTAL. 'l' - TOTAL ? 
'PRESS ENTER' - NO AVERAGE. '1' - AVERAGE.? 
*FILTER. ('PRESS ENTER' IF NO FILTER OR TERMINATE) 
FILTER CRITERIA NO. 1 

FIELD A (E.G. Sl, N2, Wl) > 

*SORT. ('PRESS ENTER' IF NO SORT OR TERMINATE) 
SORT KEY NO. 1 > 

I 

* FORMATS 
'PRESS ENTER' FOR DEFAULT VALUES. 

* UPDATE OR DELETE RECORDS (USE WITH CARE). 
'PRESS ENTER' - NO DELETE. 'l' - DELETE.? 
'PRESS ENTER' - NO UPDATE. 'l' - UPDATE.? 
A RECORD CA~ BE COPIED TO ANOTHER FILE. 
'PRESS ENTER' - NO. 'l' - COPY? 
'PRESS ENTER' - SAVE TO DISK. 'l' - NO? 
ORMAT RECORD: 

NO. NAME 

ALL FORMAT RECORDS UNUSED. 

'PRESS ENTER' TO EXIT 
SELECT UNUSED FORMAT RECORD NO. 
ENTER FORMAT RECORD NO. (1 TO 24 )? 1 

Fig. 3. Report generation, like screen formatting, is more or less interactive from package to package. Top left is a report format for Micro 
Applications Group 's MAG/base in which a form letter is generated by "painting" it on the screen complete with field numbers. On the 
bottom left is a menu-driven report generator from Innovative Software 's TIM system. On the right is a prompted program-style genera
tor from Micro Architect 's IDM package. 

FMS 80 Mam Menu Release 2 21 

1 FILE DEFINITIONS MENU 
2 FILE MAINTENANCE MENU 
3 FILE REPORTS MENU 
4 UTILITY 
5 HELP 
6 BATCH 
7 USER MENU 
8 EXIT FMS80 

Whal do you wish to do? Enter number 

Fig. 4. Menu-driven database packages are simple to learn and 
operate, but simplicity is gained at the exp~nse of time and flexi· 
bility. Time is lost when users must move through too many levels 
of menu too often. Flexibility is lost when a necessary command 
is not on any menu. Newer menu systems overcome both these 
shortcomings with user-defined command sequences. Above are 
two menus from DJR Associates ' FMS·BOpackage. On the right is 
a menu from Innovative Software's TIM packages. 
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Proven tools for programmers. 
From Microsoft. 

Old friends. Eight years ago, Microsoft put BASIC 
on the first microcomputer. Today, there are more 
than 1,000,000 copies of Microsoft™ 
languages in use. BASIC interpreter. 
BASIC compiler. FORTRAN, and 
COBOL. A proven set of program
ming tools. All, fully supported 
by Microsoft. 
The best get better. Good 
tools work better if you keep 
them sharp. That's why we 
constantly improve the tools we 
offer. Enhancing them. Increasing 
their utility. Taking full advantage 
of the strengths of each language. 
Supporting you, the user, w ith 
a full range of finely honed 
programming tools. 
Technical support. When you buy 
our tools, you get our number. If you 
have technical problems, call the Microsoft 
support staff for assistance. If we don't have the 
answers now, we'll find them and call you back. 
Compatible documentation. All Microsoft 
languages share a common approach to documen
tation . Starting with plain English. That means 
that even when you're learning a new language, 
you won't have to learn a new vocabulary. 
Linkable code. All Microsoft compilers share 

compiler. That means you can write programs in 
two or more languages, taking advantage of 

the specific strengths of each, then, link and 
run them as a single program. 

Leadership in micros. Nobody 
gave us leadership. We earned it 
through innovation, enhanced 

programming tools and complete 
user support. Today, Microsoft is the 
only software supplier to offer you 
a complete programming environ

ment. Including specialized languages 
that support you in a wide variety of 

programming situations. Tomorrow, you can 
look to Microsoft to make that environment 
even more productive. 

Better tools. Ask your Microsoft dealer 
about Microsoft's family of proven tools 

for programmers : BASIC interpreter, BASIC 
compiler, FORTRAN and COBOL. Each is 

a specialized tool for a special programming problem. 
Better tools. And better tools make better programs. 

BETTER TOOLS FOR MICROCOMPUTERS 

common utilities. A linker accompanies each Microsoft is a trademark of Microsoft Corporation. 
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Database packages are the most 
expensive kind of microcomputer 
software, most selling for more 
than $500. 

Part of the database definition process is the 
formatting of records on the CRT screen. Some of the 
packages have built-in screen generators that allow a 
user to create a data-entry format on the screen just as 
he would type it on a typewriter. Other packages 
require specifying the contents of every location on the 

TABLE 1: MICROCOMPUTER DATABASE SOFTWARE SPECIFICATIONS 

Manufacturer 
Package 

Applied Software 
Technology 

VersaForm 

Ashton-Tate 

dBASEll 

Condor 

Condor Series 20 

DJR Associates, Inc. 

FMS-80 

High Technology 
Software 

Information Master 

Innovative Software, 
Inc. 
TIM (Total lnlormation 
Management) 

Link Systems 

Datafax 

Micro AP 

Selector IV 

Micro Applications 
Group 

MAG/base 

Micro Data Base 
Syetema, Inc. 
MOBS 

MlcroPro International 
Corp. 
DataStar 

MPSI 

Autolndex 

Pacific Software 

Sequitur 

Software Publishing 
Corp. 
PFS (Personal Filing 
System) 

VislCorp 

VisiFile 

Host 
operating system 

Apple DOS 

CP/M 

CP/M,PCDOS 

CP/M, TurboDOS, 
UNIX 

Apple DOS 

Apple DOS 

CP/M 

CP/M, CP/M-86, 
MP/M, MP/M-86, 

UNIX 

PCDOS,CP/M 

CP/M, Apple DOS 

BOS/5, MBOS/5 

UNIX 

AppleDOS 

Apple DOS 
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Minimum 
memory 
(bytes) 

64K 

48K 

64K 

48K 

48K 

48K 

64K 

56K 

48Kor52K 

64K 

48K 

48K 

48K 

Menu
driven? 

N 

y 

y 

y 

y 

y 

y 

N 

y 

y 

N 

y 

Written 
in 

Pascal 

machine 
language 

8080 
assembler 

Applesoft 
BASIC 

Microsoft 
BASIC 

CBASIC 

machine 
language 

Applesoft 
BASIC 

Price 

$389 

$595 

$995 

$995 

$150 

$400 

$199 

$550 

$795 

$900 

$350 

$550, single 
user; $950, 
multi-user 

$3495 

$125 

Notes 

Pascal interface is $245; hard
disk version is $495 

various program generator 
options are available 

available in modules; Condor 1, 
$295 ; Condor report writer, $295; 
Condor index, $195; base price is 

combined package 

FMS-81 package is a user
friendly menu-driven version for 

the novice ($495) 

Wordstar package optional 

interfaces to various Link 
Systems utility software 

works with MAG/sam, Mag/sort, 
other company software 
packages; versions with 

comprehensive report writers 
and for application development 

are available 

works with Supersort, Mailmerge, 
lnfostar, other MicroPro packages 

interfaces with various MPSI 
business-software packages 

installed on Onyx, Plexus, DEC 
PDP/11 series machines 

PFS :REPORT report writer is 
$95; PFS:GRAPH graphics 

package is $125; base price is for 
Apple II version of PFS; Apple Ill 

version is $175 and requires 
128K bytes of RAM 

compatible with various VisiCorp 
business-software packages 

Circle 
no. 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 
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A database package's 'power' is 
abstractly measured by how large and 
complex the database(s) it creates 
can be. 

screen via a long but flexible screen-formatting pro
gram (Fig. 2). 

Data manipulation 

Easy data manipulation is the reward for careful 
database definition and long hours of data entry. Most 
of the systems surveyed worked with one file (data
base) at a time, but the trend is toward multi-file 
capability, which allows file merging and comparison. 
All the packages surveyed allow a user to add, delete 

and edit records. Group editing features allow a user to 
update numerous records with one command. Some
times, the system itself updates single or multiple 
records (e.g., to modify many dates automatically 
according to predetermined routines). 

Every package allows users to find individual records; 
most allow users to select records using Boolean 
operators (e.g., IF ZIPCODE > 02000), and many allow 
multi-level Boolean selections (e.g., IF ZIPCODE > 0200 

AND IF CUSTNUMBER < 1000 AND IF DATE= 06/81. .... ). 

FIND commands are used in file updating to take users 
to specific records. SELECT commands build sub-files or 
indexes that are used for screen and printer output. 

Sorting capabilities are similar. All the packages 
allow single-key sorting (e.g.' PRINT FIRSTNAME, 

LASTNAME, AGE, GRADE BY AGE), and most offer 
multi-key sorting (e.g., PRINT GRADE, FIRSTNAME, 

TABLE 2: MICROCOMPUTER DATABASE SOFTWARE FEATURES 

Package Autolndex Condor Serles 20 Datafax DataStar dBASEll FMS-80 Information 
Master 

Maximum no. files 2 2 19 
on-line 

Maximum no. records 65,535 32,767 3000 65,535 65,535 1000 
perflie 

Maximum no. bytes 1023 4096 1000 1980 
per record 

Maximum no. fields 35 127 60+ 255 32 255 20 
per record 

Maximum no. bytes 127 255 254 255 99 
per field 

Field/data types• A, N, AN,$, D,C A,N, V, X,C A,N,$,C 

Record selection multi-level multi-level y multi-level 6-level Boolean 
Boolean Boolean 

Sorting 3-level multi-level single-level 6-level 

Single/multiple keys 12 multiple single single multiple 6 
per record 

Automatic sort/Index N N y N y y 
maintenance 

Boolean update of y y N y y N 
multiple records 

System-generated N y N y N 
updates 

Fiie merging N y y y y 

User-defined y y y 
queries/command 
sequences 

Predefined report y N y y y 
formats 

Fiie format revision y y N y y 

Programming y y y y y y 
language Interface 

Security passwords N N N N N N 

Statistics N N N N N 

•field date types 
A = alpha AN = alphanumeric $ = dollar K = keyed x = decimal 
N = numeric D = date c = calculated v = variable p = protec1ed 
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LASTNAME, AGE, BY GRADE, LASTNAME, FIRSTNAME). 

Many of the packages automatically maintain sorted 
files as records are added, changed or deleted. Others 
require resorting and re-indexing after each round of 
changes. 

Report generation and other features 

The report generator is the part of the database 
package that preselects data to be displayed on the 
screen or output to a printer. Report generators, like 
data-entry routines are available in two versions: those 
that are screen oriented and those that are not (Fig. 3). 
Screen-oriented packages allow a user to create a 
screen or printer output format just by painting it on 
the screen. Non-screen-oriented report generators 
require users to write output programs and then run 
them. Some of the non-screen-oriented report writers 
accept simple commands such as "REPORT 1: FIRST

NAME, LASTNAME, AGE" and then label and space 

MAG/base MOBS 

B 

32,767 65,521 

2500 9999 

999 255 

AN, N, 0 , reserved A, N, AN, D, C, 
fields binary, synonym 

multi-level Boolean multi-level Boolean 

multi-level y 

multiple 

y y 

N y 

N y 

N y 

y y 

y y 

y y 

y y 

N y 

N 
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PFS 

32,000 

100 

1679 

Boolean 

single-level 

N 

N 

N 

y 

y 

y 

y 

N 

N 

N 

Selector IV 

6 

255 

BO 

A, N, AN, D, K, C 

10-level 
Boolean 

y 

N 

y 

y 

y 

y 

N 

N 

N 

columns automatically. Others allow (or require) a user 
to specify labeling, spacing and other formats explicitly 
for every report. Like frequently used queries , fre
quently used report formats can be stored and then 
recalled with abbreviated commands. Micro database 
report generators range from simple table formatters 
to comprehensive systems with built-in graphics and 
word-processing capabilities. 

The last major group of database-package features is 
the collection of extension routines that expand a 
package's non-database capabilities and tie it to a user's 
other applications. As mentioned above, many packages 
offer word-processing and graphics capabilities as 
standard features or options, and mathematical and 
statistical functions are popular as well. Systems 
provide security features ranging from simple five
letter passwords for access to files, to 500-level nested 
security systems that can make files , records, fields, 
reports or even relationships off limits to unauthorized 

Sequitur TIM Versa Form VlslFlle 

32,767 30,000 1000 

unlimited 2400 4950 232 

40 50 24 

60 78 

A,N,$ A,N,$, D,C A,N,AN , D 

multi-level Boolean multi-level Boolean Boolean 

multi· level single-level 10-level 

multiple single 

y y y 

y 

y 

y y y y 

y y 

y y y 

y y 

y y y 

y 

N 
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Many packages offer word-processing 
or graphics capabilities as standard 
features or options, and mathematical 
and statistical functions are popular 
as well. 

users. 
Many of the systems are designed to serve as a base 

for application development and interface to higher 
level programming languages. Software houses such as 
MicroPro International Corp. and Visicorp offer wide 
lines of word-processing, business-planning and data
base software packages designed to work together. By 
virtue of their central function of data organization and 
manipulation, database packages play a large part in 
integrating multifunction application systems. 

Power and friendliness 

How easy any software package is to learn is 
inversely proportional to how many things it can do. 
The more there is for a user to learn, the longer it 
takes. Aware of this relationship, database software 
vendors have two major kinds of packages: menu
driven ones and language-driven ones (Fig. 4). Menu
driven packages such as Condor, Datastar and Visifile 
are inherently easy to learn and operate. Language
driven packages such as MDBS, dBASE II and FMS-80 

require users to spell out commands rather than select 
them from menus. These packages are inherently 
flexible, and are powerful and fast in the hands of 
experienced users. Most menu-driven packages can be 
learned in hours; most language-type programs can be 
learned in days. 

The key to learning to use any software package is 
documentation, and the packages we examined were, 
as a whole, very well-documented. Vendors offer 
training manuals for novices, reference manuals for 
experienced users and technical manuals for expert 
programmers. Collectively, the manuals are well
illustrated and clear, and typesetting and color are 
frequently used to separate user input from system 
prompts, screen output and printer output. Many 
vendors offer training diskettes or audio cassettes with 
their packages. One, Innovative Software, offers video 
cassettes for user training. 

"User-friendliness" is not just a buzzword. It's vital 
to a complex software package's commercial success 
with non-programmer users. Friendliness costs memo
ry and processing power. Even two years ago, both 
were expensive and in short supply on microcomputers. 
Only classic minicomputer and mainframe database 
packages such as TOTAL, IMAGE and ADABAS were 
capable and friendly. Today, thanks to sophisticated 
database software packages and 16-bit microcomput
ers, powerful, friendly databases can fit on a desk 
~p. • 

"Looking for Bugs?" 
Increase you r C OBOL "A D ynamic and Power-
productivity 10 ful P r ogramming Tool'.' 
with Cogen b y R.W. Lay, M .l.S. Director, Logo Paris, Inc . 

San Rafael , California . 

as m uch as Cogen will benefit you 
Writing COBOL code in many ways. Cogen gener-

can be time-consuming and ates formal, structured prn-
error-prone. But with Cogen, grams automatically, so your 
writing business application code is standardized, self-
programs is a breeze. Cogen documenting, efficient and 
is an automated Program easy to maintain . "Screen 
Generator which produces painting" techniques let you 
bug-free RM/ COBOL™ draw the screens exactly as 
code. You interact with Cogen you want to see them dis-
through menus, prompts played by your program, 
and data-entry screens. accurately, efficiently and 
Once you've defined your quickly. Cogen has exten-
programming task to Cogen, sive report writing facilities. 
it does the rest . . . no more Its menu driven format pro-
repetitive keying and other duces dozens of lines of bug-
drudgery. You can create "Sorry, I don't have any. rm using free code with just a few 

independent modules to link COGEN, the RMLCOBOL Program keystrokes, so your new pro-
with your own programs, or grammers can get started 
you can have Cogen create Generator from BY-1;ek!' much sooner. And using Cogen 
complete application pro- means portability, because 
grams for file maintenance, inquiries and reports . You will be Cogen goes hand in hand with, and is written in, RM/ COBOL. 
amazed at the combination of power and ease of use embodied in A Cogen demo package is available with full documentation, 
Cogen. Having proved itself on minicomputers Cogen is now including tutorials and examples. For distributor inquiries, write to: 
available on any microcomputer which runs RM/ COBOL, a bylek" 
very widely used business language. 

1714 Solano Avenue, Berkeley, CA 94707 
RM/COBOL is a trademark of R_\'(111 McFt1rla11d Corporation 
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Systetn Shrinker. 
Unique on ... bOard controller makes parity controller boards obsolete. 

Greater system protection. Extra card 
cage space. And faster performance. 
Tl's compact LSI-11' memory board 
with exclusive on-board parity con
troller gives you this and more. 

Protects and saves 
The new TMM10010 memory board 
performs all parity functions . Its 
unique on-board parity controller sig
nals when a parity error occurs, en
abling the CPU interrupt to prevent 
operation with incorrect data. 

Besides protecting the system, the 
TMM10010 eliminates the need for 
a separate parity controller board, 
which frees a slot for increased mem
ory or extra l/O. 

The TMM10010 can save you even 

more money. It lets you add the 
parity feature to a backplane that's 
already full. 

Maximum speed 
Compatible with the DEC QBUS' 
system, the TMM10010 runs at max
imum QBUS speed, making it faster 
than the conventional memory board 
without on-board parity controller. 

It also provides 22-bit addressing 

Tl MEMORY BOARDS 
BYTES/BOARD 

System Tl Series 64K 128K 256K 512K 1M 

LSl-11· TMM10010' x x 
PDP-W TMM20000' x x x 
VAX• TMM30000 x x 
Multibus t TMM4001 OA' x x x x 
'Parity optional 'EDAC standard 

capability. High-density 128 KB and 
256 KB capacity on a single "dual" 
b0ard. And address space DIP selecta
ble from 256 KB to 4 MB. 

Custom boards, too 
You can select from Tl's standard 
boards. Or, we'll custom design 
boards for your specific applications. 

TI boards offer you the latest in 
64K DRAM technology. Highe t 
packing densities. And lowest power 
consumptions. 

For more facts call your authorized 
TI distributor or local TI field sales 
offICe. Or wnte to 
Texas Instruments, ~

0 

P.O. Box 202129, 
Dallas, Texas 75220. 

Texas Instruments in vented the integrated circuit, microprocessor and microcomputer. Being firs t is our tradition. 

TEXAS INSTRUMENTS 
·Trademark Digital E4u•pment Corp. 
tTrademark Inte l Corp. INCORPORATED 

CIRCLE NO. 138 ON INQUIRY CARD 

© 1982 Texas Instruments 
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ff you don't feel this 
terminal suppliet; 

"They set the standard 
for the industry 

in service and quality~' 
"A very honest company 

to deal with ... 
I can't think of a 

negative thing to say~' 
Steve Olla, Purchasing Manager 

Millennium Systems Inc. 

We don't satisfy our OEM customers by making the 
best promises. Instead, we make the best terminals for 
the money; and deliver them the way they want them 
- when they want them A concept so simple, you'd 
think everyone would have caught on. 

But apparently not Our value, performance and 
service were so exceptional that when we entered the 
end-user market in 1979, we were able to become 
the No. 1 independent manufacturer of smart terminals 
in just two years. An accomplishment that prompted 
Computer Systems News to say''. . TeleVideo is one of 
the most amazing success stories in the computer 
industry'.' 

It doesn't amaze us, however Once we found a 
way to beat the leaders on price and quality; finding 
customers was easy 

"We're quite pleased. 
We wanted a good reliable 

unit, and we're 
quite happy~' 
Tom Peters, Engineer 

Gould Inc. 

In fact, it was OEMs who first contacted us after 
our success in the general-purpose market, with the 
idea of modifying terminals. And now we're totally 
committed to the OEM market 

Here's what we can offer 
Uniqueness · We'll work closely with you all the 

way down the line to insure the right color, keyboard 
design, logo; and a code structure to interface with 
your software. 

Fast delivery We always have inventory ready 
for modification, so our turn-around on key operations 
begins the day you place your order 

Price/Performance.· Nothing outperforms our 
terminals on the job, and no one beats our price for 
value. Our rigid testing and use of high quality 
components have made our record of customer service, 



good about your 
call TeleVideo. 

"We've been using 
TeleVideo terminals 

since 1979. 
They're very reliable, 
reasonably priced, 

and high in quality!' 
Hollis Arban, President 

Nabra Enterprises 

Modular Power -
Supply, with 
Additional Power 
Available. 

Programmable -
Microprocessor 
Controlled 
Keyboard. 

"TeleVideo is very 
responsive to 

our customizing needs. 
They're high quality, 

reliable units!' 
John Spaulding, Project Manager 

Gould Inc. 

- Non-glare High Resolution 
Matsushita (Panasonic) 
Tube. 

Ir- Modular Video 
' Card. 

- Hermetically 
Sealed Futuba 
Keyswitches. 

and satisfaction the best in the industry • • ~ 1. ;x ]!d S In 
None of this efficiency is surprising when you know 'I ..1.e1.evJJ eO ~ms, C. 

that our family of terminals are the only ones to use the 
same compatible, high quality components throughout r - - - - - - - - - - - - - - - - - -, 
the entire line (Another simple concept that has given I Tele Video Systems, Inc I 

b . d . t . bl . . . d Dept 112168 us a ig a van age m assem mg, custom1zmg an I 1170 Morse Ave I 
servicing our units ) Sunnyvale, CA 94086 

All this means that our customers are very happy. I Please send add1honal mformahon on the Tele Video OEM Program I 
If you're not, contact TeleVideo for more information. I NAME I 
We want your business, and we can prove it. I TITLE I 

For more information call 800-538-8725 (in Cali- I COMPANY I 
fornia call (408) 745-7760) or your local TeleVideo sales I I 
office. I ADDRESS I 

CITY STATE ZIP __ _ 
CALIFORNIA Santa Ana 714 557-6095, Sunnyvale 4081745-7760 · GEORGIA Atlanta 
404 '255·9338 · TEXAS Dallas 214/980-9978 · ILLINOIS Chicago Area 312/351-9350 
MASSACHUSETTS Boston 6171668-6891 • NEW YORK NEW JERSEY 201 '267-8805 
UNITED KINGDOM West End Surrey 44-9905-6464 

I PHONE jj I L _________ __ ______ J 
CIRCLE NO. 130 ON INQUIRY CARD 



More and More Systems Houses are 
Catching it with the HOTIEST NAME 
in Microcomputers .... , 

In a recent study* conducted by Time Magazine, an estimated 90% of the small 
businesses in the U.S. have yet to computerize. The same study shows Tandy 
second only to Big Blue in first time unit sales! 

Team your Vertical-Market software with our hardware. Then watch your 
sales really take off. Tap a market that has a $9 billion potential with Tandy-the 
people who set the market on fire with the phenomenally successful TRS-80® 
microcomputers. Go ahead- make our success story your success story. 

Hot products-the heart of your vertical market turnkey system. Choose 
from cost-effective 8-bit desktop computers as well as a state-of-art 16-bit multi
user system. Each model includes a monitor, keyboard-even disk storage
built-in. 

System Houses: Tandy is your single source microcomputer supplier. For
get about having to do business with a variety of suppliers. Need a terminal or 
hard disk system? We're your source. Printers? We're your source. Program 
development software? Tandy has it all, and virtually everything is available for 
immediate delivery. We also offer our own nationwide network of service centers. 
You and your customer can turn to Tandy for expert installation as well as on-site 
service. It's another "plus" you'll enjoy as a Tandy marketeer. 

Don't let your sales cool off. Call or write today. We'll have one of our sales 
representatives tell you how you can sell Tandy microcomputers. Go ahead, offer 
the Tandy line and watch your sales catch micro fever! 

iT! Tandy ontrac Mark ing ale 
:rc11 
~ 1700 One Tandy Center • Fort Worth, Texas 76102 • 817/390-3099 
"Focus Research, West Hartford, Connecticut as commissioned by Time Magazine. 

tSource: Mini/Micro Systems Magazine Estimates 
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SOFTWARI 

First complele 
Ada* compiler 

• runs on a micro 
WILLIAM E. CARLSON and DR. DAVID A. FISHER, 

Western Digital Corp. 

Western Digital's compiler brings Ada's advantages 
to a variety of commercial and military users 

Ada has come of age. The first complete implementa
tion of the u. s. Department of Defense language has 
not been done by a huge defense contractor on a 
supercomputer, though. It's been done by a $35-million 
company named Western Digital Corp. on its 16-bit 
desk-top computer. Implemented in Pascal, the compa
ny's Ada compiler should bring the structural program
ming and real-time control advantages of Ada to a 
variety of commercial and military users. 

Ada applications 

Ada was developed by the DOD for military applica
tions including communications, weapon-system control 
and coordination of operations involving thousands of 
people and machines (see "An Ada timeline," p. 210). 
These applications demand real-time control of many 
concurrent processes, automatic error recovery and 
fail-safe exec.ution and interfaces to numerous and 
complex nonstandard 1/0 devices. 

Another DOD goal for Ada was ease of maintenance. 
The life cycle of military hardware such as airplanes, 
ships, tanks and trucks spans 10 to 30 years, which 
represents five to 10 generations of computer technolo
gy. Hence, the software in military systems is very 
long-lived and undergoes continuous change. Many 
military software systems are also extremely large, 
requiring tens, hundreds and, in some cases, thousands 
of man-years to implement. 

Ada's adaptation as MIL-STD-1815 guarantees its use 
within the defense community, but the commercial 
applications of Ada may dwarf its military use. A 
number of factors contribute to this nonmilitary 
interest: 

• American and European industries were very 

•Ada is a trademark of the U.S. government, Ada Joint Project 
Office. 
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Declare 
color 

Error 

Red Blue 0 
Blue 

0 Green Ada 
Yellow 
Purple 
Orange 0 Black Yellow 

Fig. 1. Ada data- or variable-types can be user-defined for 
individual applications. In the example above, a programmer has 
declared a new type called "color." Variables of type color can take 
on one of the values RED, BLUE, GREEN, YELLOW, PURPLE, 
ORANGE or BLACK. Ada also allows programmers to declare 
subtypes that are constrained to a subset of the values of the parent 
type. The illustration shows a subtype "STOPLIGHT" that must 
have the value RED, YELLOW or GREEN. An attempt to assign the 
value BLUE to the STOPLIGHT is an error, and causes an Ada 
run-time EXCEPTION. Ada compilers are expected to choose 
efficient representations for such user-defined types. Programs that 
use "typing" properly are very easy to read and maintain and are 
essentially self-documenting. 

involved in the development of the design requirements 
for Ada and in the review and revision of the language 
during the past seven years. 

• The European Common Market has adopted Ada 
as its standard language for process control. 

• Ada is widely used in universities as a teaching 
language. 

• Ada is the only high-level programming language 
to combine real-time features with modern structured 
programming capabilities. 

• Ada is designed for ease of maintenance. 
• The DOD will enforce standards on Ada develop

ments. 
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Ada is the only high-level programming 
language to combine real-time features 
with modern structured 
programming capabilities. 

Many commercial applications have technical charac
teristics similar to the application for which Ada was 
developed. Examples include process control, factory 
automation, word processing and office automation. 
Any applications in which software is highly replicated 
or that must respond to fixed real-time deadlines, that 
are large and long-lived, that must evolve through 
several generations of computer hardware or that 
involve the cooperative efforts of large numbers of 
programmers can benefit from the DOD's investment in 
Ada. 

Getting to know Ada 

Ada is a modern language in the Pascal tradition. It is 
highly structured and explicitly typed, meaning that 
each variable can denote one and only one type of 
object, and that all variables must be declared explicitly 
(Fig. 1). The core of the language, derived from Pascal, 
has been extended with capabilities to support DOD 
applications. It provides specifically for multitasking, 
real-time interrupts, explicit declaration of machine 
dependencies, error recovery and partitioning the 
system into "packages" and separate compilations. 

Ada compilers are expected to perform extensive 
consistency and error checking to enhance reliability 
and facilitate code optimization. Ada is designed to 
make software more maintainable, reliable and effi
cient, but not necessarily easier to write. Programmers 
are expected to provide quite a bit of redundant 
information that allows the compiler to recognize 
inconsistencies and to block unmaintainable cleverness 

Procedure using 
package days 

Specification of 
package days 

(e.g. , use of operations inappropriate to a data type, 
failure to adhere to interface specifications, simultane
ous use of the same memory for two purposes). 

The primary mechanism for organizing large Ada 
programs is the "package" definition (Fig. 2). The 
package augments the more traditional hierarchical 
visibility rules , improves clarity and allows tight 
control over the visibility of names. Ada is modular in 
both a logical and a physical sense. The logical 
modularity associates specific operations with each 
data type and tightly controls the visibility of variables, 
meaning that interface specifications for data and 
routines can be visible to other programmers, even 
when the data's and routines' implementations are not 
accessible. This logical separation ensures that changes 
to the implementation part of a package does not affect 
other routines that use that package as long as the 
package-interface specification remains constant. It 
also ensures that packages can be recompiled without 
recompiling programs that use them. 

Ada also supports high-level multitasking and real
time interrupt handling. High-level multitasking facili
ties within the language define and synchronize tasks, 
protect shared data and supervise communication 
between tasks. The Ada tasking primitives are high 
level, yet designed to be efficiently implemented. 

In most important cases, interrupts such as terminal 
and network input, disk transfers and sensor input are 
anticipated and explicitly programmed for. Ada pro
vides a high-level approach to interrupt handling based 
on the multitasking mechanisms. Interrupt handlers 
can be written using the tasking rendezvous feature 
(Fig. 3) and the standard system scheduler. 

Exceptions in Ada constitute the recognition of 
errors caused by the executing program. Exception 
handlers are routines used to regain control when a 
hardware fault or software malfunction occurs. Ada 

Implementation of 
package days nc~ aqe b00>:1 da~ 1s 

procrdo.•r e Pl•l trj: da1I n 

""''" 
~1Sl ri ·putC"<;tr "I; 

Wit'fl J'l()r, • p••U" l'U 'I; 

whef, ti I(' ~ put( "lloe"); 

\llefowt""l: P••tl"~"l; 

~' t)'ll1 ~ P•rt("lh./'l; 
w1'1Pr1 fr1 ~ p11t("fn ·1; 

i.htr• sat - p1t\ C's.Jl' 1; 

trodCi!Sl' : 

rrodp•it: 

P«'H~ da 'ri IS ~~~~~~~ l ';lP l' dil'j IS I W-11 "°''' ~1 lllt'd , Lil.! , f n , s.l \ li 

p roc-eOJr epuUd:~i: 

h•ct1cri lOl'IOfr ow !d: da-jl retutr• ll.l'j 1s 
tlpqin 

1f d·da'llasttt-e'1 
rell•rr. dd:i'fust; 

else flf"CllOI• t.Dl'IOr rOIO td: d;t-Jl rewrr. d,rji 
l'Ul~; 

P<'11f; 

Fig. 2. The Ada "package" provides a way to partition programs and software systems into understandable components. On the right is the 
implementation or "body" of a package called "DAYS. " The package specification in the center defines a type called "DAY" that can have any 
day of the week as a value. It also defines a procedure for printing the value of a variable of type DAY, and function TOMORROW for determining 
the next day of the week. The procedure DAYS-OF-WEEK (left) uses package DAYS through its specification. The details of the implementation 
of DAYS on the right are isolated from the package that uses it. 
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THE VERY PROGRAMMABLE 

ARRAY PROCESSOR 
FROM 

CDA 
COMPUTER DESIGN & APPLICATIONS, INC. 

T he MSP-3000 32-bit floating point array processor 
provides a level of programmability that other array 
processors don't It includes a large Fortran callable li 
brary containing vector. matrix and signal processing 
functions. Additional mini-programming and micro
coding levels simpli fy and speed easy development of 
specia l algorithms Available programming tools in
clude a symbolic assembly language, cross assembler. 
loaders and debuggers. 

Complete systems, including 256 kilobytes of 
memory, array library and support software for the 
LSI-II ,* PDP-II* or VAX* are under $25,000 in ten-unit 
quantities. 

The DPG raster display controller attaches directly to 
the MSP-3000 internal bus. A high resolution display of 
up to 1024 x 1024 pixels is refreshed from the MSP-3000 
data memory The host bus need not be tied up to trans
fer processed data to the display 

•LSI-I I , PDP-I I and VAX-are trademarks of Digital Equipment Corporation . 

Specifications 
Speed : .. Five million floating po int operations per second 
Memory .............. 256KB. 512KB, IMB, l.5MB, 2MB 
Display Format: ............. 128.2 256,2 512 ,2 10242 

x I, 2, 4, 8. 16, 32, 48 bits/pixel 
Options: ...... Parallel 1/0; joystick; color o r b/w monitor 

CDA 
COMPUTER DESIGN & APPLICATIONS INC. 

377 ELLIOT STREET 
NEWTON, MA 02164 

1617) 964-3770 
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Software in military systems is very 
long-lived and undergoes 
continuous change. 

structured approach increases reliability and maintain
ability by tightly bounding the impact of unexpected 
events. The intent is that Ada implementations incur a 
cost only when an exception happens and do not reduce 
efficiency in the normal case because of the possibility 
that an exception may occur. 

allows exception handlers to be clearly labeled and 
situated next to the code that is to be protected. This 

Portability of applications code was a major design 
goal for Ada. At the same time, Ada applications 

1975 q 1976-77 q 1978 q 1979 q 1980 

Undersecretary of 
Defense for Research 
and Engineering 

Requirements definition 
Steelman 

International design 
competition 

Public review 
Language seleciton 
Authorization to use 

Proposed Ada standard 
document issued 

forms High Order 
Language Working Group 

Iron man 
Tinman 
Woodman 
Strawman 

Honeywell-green 
Intermetrics-red 
SRI-yellow 
Softech-blue 

Ada Byron's name 
Deputy Secretary of 
Defense call for comments 

Stoneham published 
MIL-STDp1815 

5000,29 and 5000,31 
published Economic analysis 

Evaluation of 
existing languages 

AN ADA TIMELINE 
The development of Ada was 

initiated in January, 1975, by the 
Undersecretary of Defense for Re
search and Engineering. DOD direc
tives and instructions were issued 
requiring the use of high-order 
languages for military systems, desig
nating existing languages (FORTRAN, 
COBOL, JOVIAL, TACPOL and CMS-2) as 
interim standards, and stating that the 
Armed Services should work together 
in developing a single language suited 
to military applications and incorpo
rating modern software technology. 
DOD established a High Order 
Language Working Group under the 
direction of Lieutenant Colonel Wil
liam A. Whitaker to coordinate the 
effort. 

The requirements for a language 
suitable for military applications were 
defined in a series of draft specifica
tions developed by David A. Fisher at 
the Institute for Defense Analyses 
between 1975 and 1977. The 
documents, called Strawman, 
Woodenman, Tinman and lronman, 
were increasingly specific and formal, 
and at the same time more oriented 
toward language characteristics rath
er than language features as the 
HOLWG gained increased understand
ing of the technical trade-offs and 
application requirements. 

In 1977, DOD issued a competitive 
request for proposals from contrac
tors to design a language meeting the 

210 

1980-81 

Ada joint program 
office formed 

Ada compiler vali
dation capability 
(ACVC) delivered 

q 1981 

Commercial 
standardization 

ANSI canvass 
Ada TEC 
ISO Ada experts 

Ada definition phase 

lronman requirements. DOD received 
11 proposals and selected four 
contractors to prepare independent 
preliminary designs. A final updated 
requirements document, called Steel
man, was prepared that incorporated 
the discoveries of the design contrac
tors in attempting to satisfy the 
requirements in a practical language. 
Steelman specifications became the 
target for the competing contractors. 

The four contractors were Honey
well, SRI International, SofTech and 
Intermetrics. They delivered their 
preliminary designs in February, 
1978, and the designs were distribut
ed worldwide for comment. Interna
tional military, industry and academic 
reviews consistently preferred the 
Honeywell and Intermetrics designs, 
which were selected for continuation 
into phase two. 

The final designs were submitted in 
April, 1979. Again, there was exten
sive worldwide evaluation by potential 
users in the military, industrial and 
academic communities. In June, 
1979, DOD selected the Honeywell 
design that had been developed by an 
international team at cu-Honeywell 
Bull, Paris. The new language was 
named Ada. 

The Deputy Secretary of Defense 
reviewed the status of the program 
and announced DOD's intention to 
make Ada a military standard, 
opening the final round of review and 

q 1982 q 1983 

comment. The next 1 2 months were 
spent exposing the design to the 
future user community and refining it 
based on the users' feedback. 
Several courses were held in the u.s. 
and Europe. Almost 1 oo teams of 
programmers recorded existing track
ing, command and control; communi
cation; simulation; and computation 
systems software and applications in 
Ada. The proposed Ada Standard 
Document, dubbed MIL-STD-181 5 in 
honor of Ada's birth year, was 
published in July, 1980. In December, 
1980, DOD created the Ada Joint 
Program Office under the direction of 
Lieutenant Colonel Larry Druffel to 
manage the practical implementation 
of Ada. Ada was submitted to the 
American National Standards Institute 
for consideration as an American 
standard under the ANSI canvass 
procedure. Ada has also been placed 
on the agenda of the International 
Standards Organization. In Septem
ber, 1981, an international Ada expert 
committee was formed in Washing
ton, D.c., to serve as the technical 
review body for 1so standardization. 

Numerous Ada compilers are now 
under development. The three largest 
efforts are those funded by the Army, 
the Air Force and the European 
Economic Commission (Common 
Market). All three of these efforts are 
scheduled to produce their initial 
products during 1983. 

q 1984 

First complete 
implementation 

Wide spread availability 
Army compiler 

International 
standardization 

AF compiler 
European compiler 

Ada implementation phase 

Extensive use in 
military systems 

Growing commercial 
market for Ada 
components 

MINI-MICRO SYSTEMS/September 1982 



Don't waste man-months: Try CRTFORM. 
Programming deadlines aren't met by adding more 
programmers to the job, but you can increase 
productivity, and reduce errors, by giving pro
grammers the tools they need. 

CRTFoRM is a program which produces an interface 
between the programmer and the end user. It saves 
time by: 

• Gathering application program specifications. 

• Providing friendly and consistent runtime 
communication with the end user. 

• Implementing CRT screen handling code. 

• Assuring programmers that the information 
which they receive is correct. 

• Allowing screen modifications and specifica
tion changes without requiring recompilation 
of application code. 

If you're writing applications code then CRTFORM 
can save you time, as well as reduce errors and 
provide a terminal independent solution to your own 
custom programming problems. 

The CRTFoRM system contains: 

• A forms manager that manipulates a random 
access file of input specification forms. 

• An editor that creates and modifies the 
specification forms. 

• A print utility that produces hard copy of 
forms and their specifications. 

• A terminal-independent runtime module in 
the machine language of your host processor. 

• A code generator that writes source code 
skeletons in Pascal , FORTRAN, COBOL, 
PL/I, BASIC, C, and even (for advance 
planning purposes) Ada. 

CRTFoRM is available for most micros and minis 
running under the CP/ M-80, CP/M-86, UCSD, 
RMX-86 and Apple Pascal operating systems. Stat
com will soon be releasing CRTFoRM under UNIX 
for both the 68000 and Z8000 processors. 

Please call or write for further information on OEM 
licensing arrangements, or for information about 
Statcom's other productivity tools . 

PROGRAMS WRITING PROGRAMS 

Sl~TC:DM CIRCLE NO. 139 ON INQUIRY CARD 

CORPORAT I ON 

5 7 66 BALC O N ES S U ITE 202 AUSTIN TEX A S 7873 1 PHONE 51 2 / 451-0221 

Statcom and CRTFORM are trademarks of Statcom Corp. Other Trademarks as follows: CP/ M-Digital Research; UCSD-UC San Diego; RMX-Intel; UNIX-Western Electric; Apple-Apple Co ; 68000-Motorola; Z8000-Zilog. 
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They're half the height of a conven
tional 8-inch floppy. 

The exact depth of a standard 12-
inch CRT terminal. 

And actually capable of squeezing 
8-inch drive performance into desktop 
systems that haven't room for full size 
8- inch drives. 

What's more, they're Shugart's 
newest family members-our SA810 
single-sided and SA860 double-sided 
floppy disk drives. 

These half-height 8-inch drives offer 
the OEM more design flexibility, while 
providing an attractive new alternative to 
today's minifloppies. 

Unlike other reduced height drives, 
only Shugart's SA810/860 series elimi
nates the need for major redesigning of 
hardware. And software. And controllers. 

Because they're compatible with 
our industry standard SA801/8518-inch 
drives. Same mounting holes. Same 
internationally recognized DC power 
supply. Same controller interface. And all 
the jumper options you need to build 
in the features you need. 

They're also compatible with the 
existing user base of over 200 million 8-
inch diskettes. 

And the SA8 l 0 and SA860 offer 

distinct advantages over SY-4-inch drives, 
including more capacity. In the case of the 
SA860 (1600 kilobytes), 60 percent more 
than a double-sided 96-TPI minifloppy. 
With faster access times (89 msec versus 
158 msec average). And faster transfer 
rates (500 versus 250 kilobits per sec). 

They also offer a bundle of features 
not found in conventional 8-inch drives. 

The rapid start DC motor, for 
example, eliminates the need for belts, 
pulleys, and head-load solenoids. So 
reliability is substantially increased. Media 
wear is reduced. And overall operation 
is much quieter. 

All of which makes our new SA810/ 
860 drives the smart solution for a wide 
range of high performance desktop 
applications-from word processing to 
distributed network systems. 

All backed by the industry's largest 
and most experienced engineering, sales 
and service organizations. 

For more details, contact Shugart 
Associates, 475 Oakmead Parkway, 
Sunnyvale, CA 94086, (408) 733-0100 
(Hamilton/ Avnet, authorized distributor). 

And see if you can squeeze us in. 

Shugart 
Right from the start. 
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Milpitas. CA 408/263·2600; Costa Mesa, CA 714/979-1935, Thousand Oaks, CA 805/496-5388; Minneapolis, MN 612/574·9750, Richardson, TX 214/234-3568, Framingham, MA 
617/879-1700; Saddle Brook, NJ 201/368-8445, Atlanta, GA 404/955-8968; Toronto, ONT 416/475-2655, Paris, France (1) 686-00-85; Mumch, West Germany (89) 80-60-55 



High quality graphics doesn't 
have to be expensive. The new 
VISUAL 500 and VISUAL 550 
terminals emulate the Tektronix® 
4010 but cost only about half as 
much. And they have 768 x 585 
resolution for sharp text and 
graphics display on a large 14" 
screen. 

Both the VISUAL 500 and 
VISUAL 550 are compatible 
with standard business, labora
tory, and scientific software in
cluding PLOT 10,'" DISSPLA~ 
TELL-A-GRAF ~ SAS/GRAPH 
and Dl3000/GRAFMAKER. 

Auxiliary Port supports 
printer /plotters and data tablet. 

VISUAL 500 $2,495 LIST 

Character Mode Terminal with Emulations 

Advanced graphics features 
include: Resident vector draw, 
point plot, rectangle draw, multi
ple linestyles and patterns with 
rectangle pattern fill. Raster 
scan technology provides fast 
data update and develops a 
bright display image. 

Powerful alphanumeric oper
ation is also provided, displaying 
80 characters by 33 lines with 
separate display memories 
for alpha and graphics modes. 
The VISUAL 500 provides 
switchable emulations of the 
DEC VT52~ Data General D200, 
Lear Siegler ADM-3A, 

and Hazeltine 1500 terminals. 
The VISUAL 550 is a block 
mode terminal which complies 
to the ANSI X3.64 standard. 

VISUAL 500 and VISUAL 
550 ... the latest in the industry's 
finest line of video terminals. 

Call or write for details. 

Service available in principal 
cities through Sorbus Service 
Division of Management Assis
tance Inc. 

Buffered Editing Terminal 
with ANSI X3.64 Standard 

See for yourself 

Vlsual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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Interface specifications for data and 
routines can be visible to other 
programmers, even when their 
implementations are not accessible. 

require interfaces to diverse real-time 1/0 devices, so 
Ada programmers must be able to write hardware
dependent code. Ada achieves these two conflicting 
goals by providing constructs for formatting data to 
external devices, by controlling peripheral hardware 
and by linking to interrupts within clearly demarcated 
sections of Ada modules. Hence, Ada encourages and, 
in fact, forces hardware dependencies to be isolated and 
clearly identified. 

Ada has two main features to facilitate the develop
ment of reusable software libraries. One is the package 
concept already discussed. The other is the ability to 
define generic procedures. A generic provides a 
high-level semantic macro facility analogous to the 
syntactic macro facility of many assembly languages. 
Unlike macros, the types of some or all of a generic's 
variables can be parameters, and the full set of 
type-consistency checks can be performed on a generic 
in the context in which it is used. 

In summary, Ada is a powerful modern programming 
language that supports the clear, simple and efficient 
implementation of real-time systems. Software imple
mented in Ada can be extremely reliable and should be 
much more maintainable than software written in the 

VALIDATING ADA 

Fig. 3. Two Ada tasks are said to be in "RENDEZVOUS" while 
parameters are being exchanged. A task that executes an "AC
CEPT," "SELECT" or "ENTRY CALL" statement is placed in a queue 
until the other task can rendezvous with it. A task that queues for a 
rendezvous can set a maximum time that it is willing to wait, and tasks 
can refuse to be queued; that is, they can execute a conditional 
rendezvous that completes the tasks only if it can do so without 
waiting. 

existing military languages, and very much more 
reliable and maintainable than software written in 
assembly language. 

Implementing Ada on a micro 

Ada compilers must perform a large number of 
semantic consistency checks to improve the reliability 
of Ada software. Semantic checking is almost nonexist
ent in most languages, and requires an additional 
module in an Ada compiler that is larger and more 
complex than those for syntax analysis or code 

DOD-supplied compiler-validation 
tests are brutal. They have been 
designed to evaluate the correctness 
of complete implementations rather 
than to determine which parts of the 
language are implemented. 

with an explanation of the error 
condition. Class B tests are passed if 
all lines marked " ERROR:" are 
considered illegal by compiler and if 
all lines not marked "ERROR:" are 
considered legal. 

• Class C test programs are 
expected to compile and execute suc
cessfully. All Class c tests are 
self-checking. They use a reporting 
package that prints a message 
indicating what test is being executed, 
whether it passes or fails the internal 
check and, if it fails, the nominal 
reason for the failure. The DOD Ada Validation Test Suite 

contains about 1300 programs. Each 
program is cross-referenced to a 
specific chapter, section and subsec
tion of the Language Reference 
Manual, and has a specific stated 
objective. If the part of the language 
being tested has changed as a result 
of the ANSI review process, there may 
be multiple versions of a test. There 
are six major categories of test 
programs: 

• Class A test programs are 
expected to compile and execute 
without error. There are no run-time 
checks in Class A tests, so theoretical
ly such tests need not be executed; 
they can fail execution only by 
crashing. 

• Class B test programs are 
expected to fail compilation. The lines 
containing errors must be detected at 
compile time and marked "ERROR:", 
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• Class D test programs are 
capacity tests. There are no firm 
pass/fail criteria for these tests. All 
Class D tests are executable and 
indicate their findings with an appro
priate message. 

• Class E test programs are 
executable tests that check whether 
certain implementation-dependent 
options have been provided or how 
certain ambiguities in the specification 
have been resolved. 

• Class L test programs are 
expected to fail at link time; that is, an 
attempt to execute the main program 
must generate an error message 
before any declarations in the main 
program or any units referenced by 
the main program are elaborated. 
Such tests need not fail compilation, 
but may fail to compile for some 
implementations. 
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A major challenge in the Ada compiler 
development has been to make the 
compiler execute in 128K bytes 
of memory. 

generation. A major challenge in Ada compiler develop
ment has been to make the compiler execute in 128K 
bytes of memory. Many experts have asserted that an 
Ada compiler would never run in less than 512K bytes. 

The complete Ada compiler runs on Western Digital's 
16-bit MicroEngine 1676 desk-top computers with 128K 
bytes of memory and 2M bytes of floppy-disk storage or 
lOM to 40M bytes of Winchester-disk storage. A 
complete programming environment including hard
ware and compiler sells for less than $30,000. 

The MicroEngine implements a high-level language 
instruction set called p-code directly in microcode. 
P-code was developed at the University of California, 
San Diego, to provide a portable run-time system for 
Pascal. An enhanced version of the ucso Pascal 
operating system was used as the software
development environment. By augmenting the stan
dard ucso Pascal operating system with new memory
management capabilities, and exploiting the task 
management primitives already implemented in the 
MicroEngine microcode, Western Digital has created a 
practical Ada run-time system. 

The Western Digital Ada compiler 

The Western Digital Ada compiler is a four-pass 
compiler (Fig. 4). The first pass is the front-end, which 
performs lexical analysis, recognition, parsing, syntax 
error correction and insertion of specifications for 
library packages that are referenced with a "with" 
statement. The front end also separates source text 
into the smallest possible compilation units and updates 
the specification library. 

The second and most important pass of the compiler 
is semantic analysis. The semantic analyzer under
stands Ada's scope and visibility rules, including the 
"use" statement for importing names from local and 
separately compiled packages. It performs overload 
resolution as well as all semantic consistency checking 
including type checking, matching of formal and actual 
parameters and identification of ambiguous references. 
A significant function performed by the semantic 
analyzer is the instantiation (context-related customiza
tion) of generics. The outputs of the semantic analyzer 
are a package specification for the user's Ada library, a 
list of semantic errors and an internal representation of 
the semantic tree for use by the next pass of the 
compiler. 

The third pass of the compiler is constant propaga
tion. This phase evaluates expressions, eliminates 
unreferenced code, collects constants in a constant pool 
and runs a reference-counting algorithm to optimize 
storage allocation. The outputs of this phase are a list of 
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Package standard 

Target machine 
code to user 
Ada library 

Semantic errors 

Unit specs to 
user Ada library 

Static expression 
errors 

Target machine 
errors 

Fig. 4. Western Digital's Ada compiler is implemented in four 
passes, three of which are machine independent. Because the first 
two passes are table driven, Western Digital's development team can 
track language changes as they are released. 

static expression errors and an updated semantic tree. 
The final pass of the compiler is code generation. This 

phase performs the detailed work of code generation, 
selects the storage to be allocated for types and 
variables, allocates memory and initializes constants 
and variables. In an Ada compiler, the code generator 
must track dynamic use of type and variable attributes 
while performing its normal job of compiling state
ments and expressions. It must also insert code for 
exception handling, run-time constraint checking and 
multitasking "select" statements. 

One especially noteworthy feature of the Western 
Digital code generator is "dynamic withing." Dynamic 
withing links library units at execution time rather than 
having them bound into an object module before 
execution. This feature substantially reduces the 
amount of disk storage needed to store a user's Ada 
library because the object code for commonly used 
utility packages is stored only once rather than being 
replicated in every program. The Ada run-time system 
checks the validity of each library package as it is 
loaded using a unique time-stamp identifier stored with 
the modules. 

The run-time system for the Ada compiler performs 
memory management, code installation and release, 
task synchronization. It supports other run-time task
ing functions and propagates exceptions to the appro
priate exception handlers. Implementation of Western 
Digital's run-time system was facilitated by the tasking 
primitives in the MicroEngine instruction set. 

The Western Digital Ada system also provides an 
Ada library. Entries in this library can be package 
specifications alone or package specifications with their 
associated code bodies. Entries that have subordinate 
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If you service or maintain a range of 
computer peripherals OASIS 820 is the 
cost-effective and logical solution to 
your control and exercising problems. 

OASIS 820 uses firmware 
application Peripheral Algorithm 
Modules (PALMs) to conf igure the 
keyboard to control various computer 
peripherals. To test a printer, plug in a 
printer PALM - for a floppy disc drive, 
a floppy disc drive PALM . The same 
principle applies to terminals , 
accessories such as front feeds , hard 
discs, cartridge tape drives, etc . As 
and when different new peripherals 
have to be supported more PALM s can 
be added to the library. 

DASl§T 
020;;;; TECHNOLOGY LIMITED --=-- --_--

the revolutionary multiperipheral 
exerciser in a briefcase 

-tests virtually any computer peripheral 

Each PALM comes with a set of 
instructions so that various drive 
routines within the PALM can be 
selected from the "soft " keys on the 
keyboard. The operator is prompted 
through the tests by a display panel so 
that progression through each test can 
be constantly monitored. 

OASIS 820 is not only low-cost in its 
basic form, but is also flexible and 
expandable. Each briefcase will hold 
several PALMs and interface cables so 
that an engineer can carry, in one 
hand, all of the peripheral driving 
equipment which he needs. Because 
OASIS 820 replaces any number of 
test boxes, the cost per function is 
minimal so that a Service Engineering 
Department can plan ultimately to 
have one briefcase for each engineer. 
In the field of peripheral testing this 
gives OASIS 820 the lowest cost per 
function in the industry. 

For more information on this 
revolutionary new product contact us 
at the address below. 

NTTR SYSTEMS UNIT 204, 11575 SORRENTO VALLEY ROAD, SAN DIEGO CA92121 TEL (714) 4818881 
European Sales :Oasis Technology Ltd, Invincible Road, Farnborough, Hants. GUl4 7QU England Tel: 0252 517171 

CIRCLE NO. 160 ON INQUIRY CARD 



IT MAI<ES OTHER 
INTELLIGENT MULTIPLEXERS 
LOOK DUMB. 

Codex's 6005 Intelligent Network Processor 
is the only multiplexer that can be programmed to 
monitor, diagnose, configure, and report on your 
network at any preset time. 

The 6005 INP statistically multiplexes 

synchronous and asynchronous data to reduce the 
number of transmission lines and modems required. 
It's simple to install and operate. And it's ideal for 

a point-to-point system or the smaller nodes of 
a complex network. 

If you' re looking for a statistical multiplexer, 
there's only one intelligent choice. 

For any data communications problem, 

turn to Codex. The complete networking company. 
For more information, call 1-800-821-7700 ext. 892. 
In Missouri, 1-800-892-7655 ext. 892. See us at TCA, 
San Diego, September 21-24. 

codex 
CoduCorporanon, 20 Cabot Blvd. , Mandield, MA 020'48/ Tel: (617) 364-2000/ Telcx 92-2143 / Codcx Intelligent Systems Operation, Tempe, AZ Tel: (602) 994-6580/ Codes: Europe S.A., Brussels, Belgium 
Tel: (02) 762.23 .n / Codex (U.K.) bd. , Croydon, England Tel: 01-680-8507/ Codex Deuuchland, Darmuadt-Gr1cshcim, W. Germany Tel: (6tn)-30n/ Codu Far East, Tokyo, Japan Tel: (03) 355-002/ESE Ltd., 
Toronto, Canada Tel: ('416) 749-2271 / 0ffices and dist ributors in major cuies throughout the world. Member oflDCMA. 
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Portability will save money by 
allowing the 'recycling' of computer 
programs or routines. 

sub-packages are appropriately marked. The library 
supports copy, delete, list and zero (purge) operations 
on entries. 

Most of the Western Digital Ada implementation is 
machine-independent and portable to other hardware. 
Only the code generator (fourth phase of the compiler) 
and the run-time system are written specifically for the 
MicroEngine. Nonetheless, many of the algorithms in 
these two components are applicable to other imple
mentations. 

Ada's performance on the MicroEngine is appropri
ate to production applications. The semantic analyzer, 
which is the most complicated part of the compiler and 
received the most attention in the design, operates at 
about 1500 statements per min. The parser is the 
slowest part of the compiler, but it will be optimized 
once the Ada language standard is frozen. 

Ada benefits 

DOD initiated the Ada program to save taxpayer 
money through standardization. The savings will come 
from the portability and reuse of operational software, 
more effective use of support software, improved 
programmer productivity and reduced software main
tenance. 

Portability will save money by allowing the "recy
cling" of computer programs or routines at the 
source-code level. Probably the most important savings 
associated with the portability of operational software, 
however, will come when moving software to succeed
ing generations of hardware. The cost of computer 
hardware with a specified level of performance has 
been cut in half every few years since the mid-1950s, 
and, too often, DOD has been confronted with a choice of 
using existing software on obsolete hardware or 
undertaking a large development effort to create 
equivalent software for modern hardware. 

Thanks to Ada, DOD will realize enormous savings in 
the creation of support software. Fewer compilers will 
be purchased, a greater variety of applications pro
grams will be available, 1/0 handlers can be standard
ized, and DOD libraries of common routines and utilities 
will get larger and more valuable. 

A common standardized language will reduce DOD 
personnel training requirements, increase proficiency 
in software-related job skills and give managers a 
"larger" labor force from which to draw. A common 
standard language would also cut software
maintenance costs because maintenance personnel 
could become more familiar with a single language and 
because there would be a smaller inventory of support 
software to be managed and maintained. 

For DOD to derive these benefits, Ada must be widely 
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Software run time package 
for MicroEngine processor 

• Memory management 
• Code installation and release 
• Rendezvous, select 
• Time out 
• Exception propagation 
• Scheduling 

Ada implementation on a microcomputer. The Western Digital 
SB1600 single-board computer runs both an Ada compiler (as a 
"host" programming environment) and Ada application (as a "target" 
system). The target run-time environment for the Western Digital 
implementation is the MicroEngine processor instruction set aug
mented with a software run-time package as shown. 

accepted and used. DOD contractors can expect increas
ing pressure to use Ada once compilers are available. 
When DOD started the program, the policy was that 
contractors could choose among seven approved lan
guages, and that the new language would have to prove 
itself before being added to the list. Since then, the u.s. 
Army has dropped its only entry from the list, and the 
U.S. Air Force and Navy have each dropped one of their 
two approved languages. Soon defense contractors will 
have only FORTRAN, COBOL and Ada to choose from, 
with Ada the preferred choice for embedded systems. 

Standards are as good for business as they are for 
DOD. The software industry desperately needs a 
modern, efficient and highly portable system
implementation language. Pascal is the current pre
ferred choice, but there are too many Pascal dialects, 
and more importantly, Pascal was designed as a 
research and teaching tool rather than as a system
implementation language. 

Ada has the features system implementors need, 
along with the desirable modern structure of Pascal. 
Ada's supporters believe it is technically superior to 
existing alternatives. Nevertheless, technical argu
ments about which language is "best" miss the 
point-only Ada will benefit from DOD's investment in 
standards enforcement, compilers and supporting 
tools. • 

William E. Carlson is vice president and general manager of 
Western Digital Corp.'s Advanced Systems Division, Irvine, 
Calif., and Dr. David A. Fisher is director of the company's 
Systems Technology Center, Pittsburg, Pa. 
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....... EEPROM 
PAC

ROOMFOR 
Presenting the Intel 27128. 
The biggest EPROM in the world-able 

to take 16K bytes (or 128K bits) of software 
in a single gulp. 

But enough with the introductions. 
The fact is now it makes sense to put 

application and system software-once re
served for floppies-on an EPROM instead. 

Why? 
A lot of reasons. 
You can make a computer less of a com

puter for people using it. Operating systems, 
compilers and application software can all 
be pressed into action with one easy-to
remember pushbl)tton instead of 15 or so 

computer startup procedures. 
You can make a computer react faster. 

Compared to software stored on a floppy, 80 
times faster. Or faster than Blinky can wipe 
out your man. 

You can also make a computer more 
reliable. Since Intel EPROMs have the MTBF 
to keep going 600 times longer than floppies. 

Yet you' re not locked into a program for 
life. Unlike its ROM counterparts, an EPROM 
is meant to be changed. 

And even though the 27128 EPROM 
can help shrink your system, you have all the 
room you need. So the CP/M operating 
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system can fit in one chip. And a BASIC 
interpreter in one. 

Of course, you get all the other no, 
nonsense advantages of an Intel EPROM. 
JEDEC,approved bytewide pinouts for easy 
upgrades. The 0.1 % AQL that made our 
2764 a world standard. And the immediate 
availability for non,stop production of 
your system. 

All this without blowing your systems 
costs out of the water. Because as sure as an 
EPROM has 28 legs, the 27128 EPROM 
will set a new low for cost per EPROM bit 
within the next year. 

After all, the way we see it, the way to 

make software friendlier is to make it hard. 
To see how our 27128 software carrier 

can improve your game plan, contact your 
local distributor or Intel Corporation, 
3065 Bowers Avenue, Santa Clara, CA 
95051. (408) 987,8080. 

l·nt _l®deliv~rs 
1 'e' solutions 

United States and Canadian D1smbutors Alliance, Almac/Stroum. Arrow Electronics. 
Avnet Electrorncs . Component Spec1alit1es Inc ., Hamilton/Avnet , Ham1lmn Electro Sale'> 
Harvey, LA Va rah. Measuremem Technology Inc .. Mesa . Pioneer, Wyle D1stnhut1on 
Group, Zentrorncs In Europe and Japan, contact yoUr local Imel sales office 

PAC-MAN 1s a trademark of NAMCO-Amenca. lnc Space lnvaders is a trademark 
of Ta1to America Corporanon. CP/M 1s a registered trademark of D1g1ral Re~arch. Inc 
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Pertec's TrakStar™ 
•. . a new family of 

8-inch Winchester drives. 

Proven design innovations make Pertec's TrakStar 
family of 8" Winchesters a must-see drive for business 
and word processing OEMs. Available now, TrakStar 
delivers the high performance, capacity and reliability 
OEMs are looking for in a compact, low-cost package. 

TrakStar models offer capacities of 35, 67 and 84 
megabytes so you can select the right size drive for 
your specific needs ... economically, without 
compromise. 

TrakStar offers ANSI standard interface to provide 
ease of integration, using industry-supported control
lers. The rotary voice coil positioner, hard/soft sectoring 
and an 8-inch floppy form factor are part of TrakStar's 
unique combination of features that set it apart from 
the others. 

Heads, disks and positioner are in the clean sealed 
section, with an unsurpassed 25,000 hours MTBF. The 
field-replaceable electronics are located outside of the 
sealed section, so that down time is virtually 
eliminated. 

TrakStar is the proud result of Pertee Computer Cor
poration's commitment to perfecting technology. And 
it has a lot more to offer, because it's backed by the 
industry leader in OEM customer support. 
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For the full story, 
write for the new TrakStar literature. 

Pertee Computer Corp., 
P.O. Box 2198, Chatsworth, CA 91311, 

or call (213) 999-2020. 
In Europe, contact 

Pertee International, 
10 Portman Road, Reading, 

BerkshireRG31DU. Tel. 734-582115. 

You and Pertee 
•.• the OEM Partnenhlp 
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Developing an Ada 
• programming 

support environment 
MICHAEL RYER, Intermetrics, Inc. 

Ada system software uses UNIX-like design with 
n-dimensional file structure and enhanced command processor 

The recent U.S. Department of Defense specification 
for the Ada programming language provides govern
ment, industry and academia with the basis for a highly 
standardized, efficient language. A language can be far 
more useful, however, in a software environment 
specifically designed to support programming efforts in 
that language. Intermetrics, Inc., is developing such an 
"Ada programming support environment" for the u.s. 
Air Force. 

Intermetrics' Ada Integrated Environment follows 
the DOD's UNIX-like specification of an APSE. Because 
UNIX, itself a programming support environment for c, 
is a powerful, transportable and widely used system, 
AIE avoids arbitrary differences from UNIX. Thus, AIE 
shares many of UNIX's basic features, although the two 
systems differ in file structure, command processor and 
compiler implementation. 

File structure 

The AIE avoids many of the UNIX file structure's 
limitations. The UNIX file system provides only un
structured, random-access, byte-addressable file types. 
UNIX files are not pre-allocated and can grow dynami
cally. Access control associated with each UNIX file 
specifies the rights given to an owner, to an owner's 
group and to the world at large, and UNIX files can be 
arranged in any hierarchy. This small set of facilities 
with its simpler user interface, encourages program 
compatibility. Complex databases can nonetheless be 
built from these building blocks. 
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AIE basic structure includes kernel, which interfaces to a host 
operating system or directly to hardware, and a shell of utilities 
accessed by the kernel. Structure is similar to that of UNIX. 

A large project using sophisticated programs and 
requiring a long maintenance/enhancement phase needs 
more than a basic hierarchical file system to manage its 
database. The AIE database provides these additional 
capabilities. 

223 



A large project using sophisticated 
programs needs more than a basic 
hierarchical file system. 

The AIE database is built around N-dimensional 
tables of data, called composite objects, arranged in a 
hierarchical structure (Fig. 1). Like UNIX, the AIE 
associates an access-control attribute with each object, 
which specifies the access rights available to users. 
Various access rights may be available for an object, 
depending on a user's capacity. For example, a project 
manager may define "MANAGER," "DEVELOPER," 
"TESTER" and "READER." The access-control attribute 
might specify that the "DEVELOPER" capacity has "ALL" 
access rights, whereas the "TESTER" capacity has only 
"READ" and "INVOKE" access rights. Access controls 
can be specified for a composite object as a whole, and 
for its component objects. Object space, even if it 
contains no data, can also be assigned access controls, 
avoiding UNIX's problem of access-control default on 
new files. 

The user accesses objects through a "window," which 
is itself a primitive object containing a reference to 
some part of the database and an associated capacity. 
When accessing an object through a window, the 
window capacity determines if the object's access 
control attribute permits the desired access, limiting 
the user to a portion of a database. A user may have 
more than one available window, and thus may access 
more than one portion of the database. The user's 
windows can also be associated with different capaci
ties, so that the user is not restricted to one role. To 
achieve data sharing, windows can be copied and 

assigned to several users. Windows also can be used to 
designate responsibility to users for database parti
tions. 

Because windows are themselves database objects, a 
window can provide access to another window, and the 
user acquires the new view and capacity of the second 
window. A reference to an object can pass through 
several windows, possibly involving changes in capacity 
at each level. These changes in user capacity can 
narrow or broaden the user access rights. Like other 
objects, windows have access controls, preventing 
unauthorized users from accessing them. 

The AIE can also define private database objects, 
analogous to Ada limited private objects. These private 
objects contain data and programs to manipulate the 
data. The data are hidden from users, and access to the 
programs is subject to the usual access-control mecha
nisms. The private object capability serves the same 
role as the UNIX SETUID: it allows programs to have 
more rights than their users, in that a private object 
program can access the private object data, while the 
user cannot. In the AIE, however, programs can be 
given some or all of the rights of their creator with 
respect to an object and/or its components, while the 
SETUID concept allows giving all rights only over the 
entire database. The AIE uses private objects to 
implement an electronic-mail system. This mail system, 
unlike UNIX's, can transmit binary machine code. 

When executing programs, the user need not be 
concerned with the internal structure of the composite 
blocks involved, they can be treated as simple files. 
More sophisticated users can access this structure (Fig. 
2). The composite database object structure also allows 
the user to load all directory information for an object 
simultaneously, instead of reading in a directory block 

AIE database design 

(a) 

r 
Sub 

pro1ect 

F99 

Slice (partition) 

Root 

System 

Joe 

Window 

Fig. 1. AIE database structure is based on concept of "composite object" (left), which comprises a set of related files organized into an 
n-dimensional table. Composite objects are themselves composed of "component objects," representing the intersection of one-dimensional 
slices, or partitions, of the composite object. Overall structure of database (right) consists of hierarchical arrangement of composite objects, 
similar to UNIX's arrangement of files. Unlike UNIX, however, AIE allows user to move directly from one branch to another, through paths linking 
composite objects. Each user has access to a set of paths, called windows, that determines which parts of the database can be examined. 
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MultiMode Printer 
Offers Flexibility 

The" Beautiful"Font 

... At a Sensible Price-$1 ,995 (Qty. 1) 

"Flexibility " means instantaneous call up of any of this trend
setting machine 's many features whether for word processing, 
data processing, graphics or forms generation . Using either of the 
two built in interfaces, an external keyboard or downloading 
from your computer , you can program the Qantex Model 7030 to 
do more . 

Compare the "Beauty " of our printed letters for the word process
ing fonts which include Cubic , Trend , Spokesman , Courier , Italics , 
Script , OCR-A, APL, Scientific plus downloaded fonts from your 
computer . Draft copy modes include 8 resident fonts - U.S., 
U.K., German, French , Spanish , Swedish , Finnish , Norwegian and 
Danish . 

Other features include high resolution graphics - 144 x 144, 
single pass and double pass word processing , and 180 cps data 
processing modes and user defined formats. 

Operator initiated , the MultiMode printer provides a complete 
printed status report of operating parameters and diagnostics. 

For more information , or a demo, call us about the new Qantex 
Model 7030 MultiMode Printer. 
CIRCLE NO. 120 ON INQUIRY CARD 

QanteX *Division of North Atlantic 
60 Plant Avenue, Hauppauge, NY 11788 
(516)582-6060 (800)645-5292 
*Registered Trademark of North Atlantic Industries 



Windows can provide access to other 
windows, with the user acquiring new 
views and capacities. 

at each level of the tree. The cost of "walking" an entire 
directory tree to find a single file makes some UNIX 
programs slow on a large database . 

AIE uses a "virtual copy" mechanism for database 
objects. To copy a file , it merely creates new directory 
entries; data from the file contents are not moved. Only 
when writing into the original or the copy is an actual 
copying operation performed, and even then, the 
system copies just the blocks that are changed and 
continues to share the others. Virtual copying is the 
only form of copying supported by the AIE, and its 
implementation is generally not apparent to users. 
From a user's viewpoint, the only unusual feature of 
the copy command is that it is fast. 

The AIE differs from UNIX in its command processor 
and compiler, while many of its utilities are similar to 
those of UNIX. 

The command process is used to invoke and control 
programs and services. Because Ada is an integral part 
of the system, the command language uses a similar 
syntax, and includes most Ada flow-of-control con
structs in addition to UNIX-like notations for pipes and 
1/0 redirection. It allows both named and positional 
parameters, and uses headers similar to those in Ada 
procedures for all system services, shell scripts and 
Ada and other programs. These headers define the 
number, names and types of the parameters, with type 
compatibility across calls enforced by the command 
processor. Utility interfaces are determined by para-

Edit 
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2. Revision 
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meter declarations. 
As an aid to unsophisticated users, the AIE takes a 

more systematic-and verbose--approach to naming 
commands than does UNIX, and leaves the creation of 
abbreviations entirely up to the user. Both database 
and command parameters are "typed" and checked at 
every opportunity by the AIE for mismatches. 

Because of the differences in the source languages, 
the AIE and UNIX compilers are themselves different in 
many ways. Ada, unlike c, is strongly typed, allowing 
extensive compile-time checking. To support separate 
compilation with interface type checking, the Ada 
compiler must maintain a program library. The module 
interdependences are part of the source code and are 
reflected in the program library, rather than being 
maintained by a separate mechanism, such as the UNIX 
"make" program. 

Translating Ada into executable code is likely to be 
inefficient on conventional machine architectures be
cause of the run-time checks required. The AIE contains 
a highly optimizing compiler that improves execution 
efficiency. In contrast, c requires little run-time 
checking, and is thus more efficient but more error
prone. 

When possible, the AIE follows UNIX in the design of 
its utilities. The AIE includes an editor modeled on one 
available on many UNIX systems. Both systems contain 
linkers to prepare compiler output for execution. The 
AIE symbolic dynamic debugger for Ada considerably 
simplifies diagnosing run-time errors. • 

Michael Ryer is Ada program manager at Intermetrics, Inc., 
Cambridge, Mass. 

Command line 
interpreter 

Composite program 
context ob1ect 

Fig. 2. Program execution involving composite objects can be done without the user's becoming involved with internal structure of objects 
(shaded area). Sophisticated users can access internal structure, while unsophisticated users can treat objects as simple files . 
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Software Saver 
Systems 
from Xylogics 

.., -
• II ' lfJlll .. ... • -.. 

·Registered Trademark of Digital Equip. Corp. ··Registered Trademark of Western Elect. 

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

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

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

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

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

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

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

Call Xylogics: Boston (617) 272-8140, 
Chicago (312) 660-1460, Dallas (817) 
461-2237, Los Angeles (714) 966-
0888, New York (201 )691-2800, San 
Francisco ( 408) 995-5205, London 
(0753) 78921 , or Headquarters (800) 
225-3317, and ask for information 
on our XL series of SOFTWARE 
SAVER SYSTEMS. 

~ Xylogics" I 
U.S. Headquarters: 144 Mlddleoex Turnpike, Burlington MA 01803 Toi : (617) 272·8140 (TWX 710-332-0262) European Headquarters: 46-48 High Street, Slough, Berka SL11ES U.K. Tel : (0753) 78921 ; Telex 847978 
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OUR NEW 68000:BASED 
COMPUTER COMES WITH UNIX; PR0-1\l™ 

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

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

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

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

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

on up, you can easily configure your system for 11 ~I VIYh;J CA 92713-6579 
virtually any market. (714) 957-1112 
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SOFTWARE 

Interactive language 
combines structured 

leatures with 
broad resources 

ARNOLD EPSTEIN and JEFFREY D. MORRIS, 
Loki Engineering, Inc. 

MAG/GIL includes elements of 
FORTH, C and Pascal 

Many languages were developed at a time when 
punch cards and lengthy turnaround periods were the 
rule. Although modern computers have reduced turna
round from hours to minutes or even seconds, the 
process of program development is to some extent 
unchanged. Instead of submitting a card deck into a 
batch stream, a programmer now often types a compile 
and link command into a terminal. 

Compile 
subroutine 

link subroutines 
into a program 

Command line 
interpreter 

Run 
program 

Languages such as BASIC and FORTH have demon
strated the advantages of interactive languages, but 
both these languages are relatively unstructured. 
MAGIC/L, developed by Loki Engineering, Inc., com
bines the features of a structured language with an 
interactive programming environment. The language 
allows a programmer to access all the resources of the 
system without leaving MAGIC/L. 

Conventional programming environment 

Environment features 

Command 
line 

interpreter 

MAGIC/L programming environment 

Write a 
subroutine 

Run any 
subroutine 

MAGIC/L provides an integrated development envi
ronment in which a programmer can write, compile and 
debug a program; examine or modify all variables; and 
write new routines that test or combine existing code. 
Because program modules can be run interactively at 
the keyboard, the programmer has immediate feedback 
on how the modules interact, an important feature in 
graphics or robotics applications. 

Comparison of conventional and MAGIC/L programming environ
ments illustrates MAGIC/L's access to all development tools. In a 
conventional environment, a program is developed, executed and 
debugged in separate stages. MAG/GIL allows execution of individu
al subroutines and functions, as well as access to all program 
variables. 
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Variables can be combined through 
arithmetic and relational operators 
similar to those available in Pascal. 

MAGIC/L generates a compiled threaded-code that has 
an efficiency similar to that of p-code generated by 
many Pascal compilers. An on-line editing facility 
allows the user to retrieve and edit the previous line of 
input and last definition entered, while keyboard 
dialogue, or input or output separately, can be saved on 
disk with a LOGON command. Logged input files are 
directly usable as source files. 

All implementations of MAGIC/L contain an interac
tive assembler with syntax similar to the vendor
supplied assembler for the host machine. Assembly 
code can be included in the same source module as 
high-level code and can access variables and data 
structures using the same names as the high-level code. 
Although use of the assembler diminishes portability, it 
allows optimization of time-critical code, and is useful in 
hardware interfacing and debugging applications. Be
cause the assembler is integrated into the program
ming environment, code can be written at a higher level 
first; when bottlenecks are identified, they can be 
rewritten in assembly code. 

MAGIC/L's command structure facilitates the creation 

of application programs for nontechnical users. Com
mands are followed by one or more arguments, which 
can be strings, numbers or expressions using previous
ly defined functions. The number of arguments speci
fied to a command can vary, and can be used by the 
command for syntax checking or to vary the function of 
the command. 

Language features 

MAGIC/L contains all the elements of a modern 
structured programming language, with a syntax that 
is basically a blend of Pascal and c. 

Most implementations of MAGIC/L support s-bit 
characters, 16- and 32-bit integers and floating-point 
numbers. Scalars and arrays of any of these data-types 
can be declared as either global or local to a subroutine, 
and variables can be combined through arithmetic and 
relational operators similar to those available in Pascal. 
RECORDS can contain any of the above or user-defined 
data-types, a feature similar to e's "struct" or Pascal's 
"RECORD" constructs. 

MAGIC/L's looping and branching structures are also 
similar to those of Pascal and c, except that each control 
structure has a unique terminating keyword. The 
keyword provides a nonambiguous syntax, with no 
"dangling else." Structures include: 
IF ENDIF 
IF ... ELSE ENDIF 

USING MAGIC/L 
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lWo examples of MAGIC/L code, an assembly program 
and a command definition, Illustrate the interactive nature 
of the language. 

A function called TRIPLE, returning three times its input 
valUe, oan be d8ftned tl8ing the built-in MAGIC/L assembler 
for 1he POP-11. A deolaratton specifies the input of a 16-blt 
lnlager, and the reglater Is set to contain a pointer to the 
argument paaalng stack. The macro NEXT is used to 
reenter from aaaembly to high-level MAGlc/L. 

When the aseembly code has been entered, TRIPLE can 
be called from high-level MAGICIL. The string "MGL> .. is 
the MAGIC/L keyboard prompt. The code is as follows: 
mgl> l!NTRY TAIPLI! INTEGER 

mgl> MOY 

mgl> ADD 
mgl>ADD 

mgl> NEXT 

(MSP), RO 

RO, fllO 
RO, (MSP) 

mgl> PRINf 1RIPLI! (5) 
15 

mgl> 

Accept 16-blt integer 
input 
Move the argument to 
RO 
Double the argument 
Add It back to the 
original 
Reenter high-level MAG
IC/L 
Use the function TRIPLE 
on the Integer 5. 

A typlQal ~ apptlcatlon might require a com
mand, audt-aa llJOM, that S8ta or displays the graphics 
~ 18olor.1Yplng ioou With an argument would set the 
...,. tai:llOr' 10 Wt .,. of that argument, while typing 
~ ~ ".arFf ...,rnenta would cause the current .... ••••pJayed. 

1'Hi9 ~ tlCiOM is defined as the global 

zoom factor variable. The word COMMAND in the declara
tion of ZOOM specifies that ZOOM can be called using the 
command-line syntax. The variable CMDCNT in the 
definition specifies how many arguments are to be passed 
to the ZOOM command. 

In the code below, ZOOM is defined and then used twice 
to set the zoom factor and twice to display It. The second 
time the zoom factor is specified, the argument Is an 
expression using the TRIPLE function: 
INTEGER $ZOOM ; Global zoom factor variable 
DEFINE ZOOM COMMAND 

INTEGER ZVAL 
IF ( CMDCNT <> 0) 

$ZOOM := ZVAL 

ELSE 

; If an argument Is specified, set 
the zoom factor to this argu
ment. 

PRINT "Current Zoom:"' $ZOOM 

ENDIF 
END 

rngl> ZOOM 10 
mgl> ZOOM 
Current Zoom: 
mgl> ZOOM TRIPLE (8) 
rngl> ZOOM 
Current Zoom: 24 

; If no argument is specified, 
display the zoom factor. 

; Set zoom factor to 1 o 
; Display zoom 
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1he lOOMM Winchester. 
Removable. Half Size. 
Half Price. Full Performance. 

It's here. Winchester capacity and performance at half the size, 
half the price. And yes, available in removable or fixed disc drives. 

The SyQuest lOOmm (3.9") SQ306 packs five megabytes 
(formatted) in half the height of a 5 1/.4'' Winchester. And when 
the Q-Pak '" cartridge is full, just slip in another one. It's the best 
of both worlds-the reliability of Winchester with the transporta
bility of removable cartridges. 

A better drive. 
SyQuest drives give you a better fit. Mount SyQuest drives 

almost anywhere. Under a keyboard. In your terminal. Fit two in 
one minifloppy space. SyQuest drives are only 1.625 inches high, 
4.8 inches wide, and 8 inches deep. 

Easy integration. The SQ306 has the same pin-outs, timing, 
data transfer rates, and track/sector formatting as industry
standard 5 1/4" Winchester drives. Use standard Winchester 
controllers and interfacing procedures, standard minifloppy DC 
power supplies. 

Better price/performance. SyQuest delivers five megabytes 
with proven Winchester heads, positioning, brushless motors and 
air filtration. Buffered seek reduces average seek time to 7 5 
msec. But the cost is half of comparable 51/4" Winchesters. 

It Fits. 

Q-Pak '" -a better cartridge. 
Better reliability. Closed-loop servo with imbedded digital 

servo (Digilok '" ) ensures cartridge interchangeability while allow
ing variable sectoring. Chromaflux '" graphite coated thin film 
metallic alloy discs protect against contamination. No long purge 
cycle required. 

Available now. 
SyQuest is shipping. In 1983 we will deliver more than 

250,000 drives. Second sources will be available. So order your 
evaluation units today. For more product information, circle our 
readers' service number. For delivery and pricing information, write 
or call Larry Sarisky, SyQuestTechnology. 

raSyQuest 
~ 47923 ;::;;~~:-s'::';'~!mont, California 94538 

415/490·7511 TWX 910·381-7027 

~. /wJlleim, Calif., Sept. 29-0ct. I, Booth 6, SUiht, Inn at the Park. 
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THE RIGHT UNIX 
TOOLS FOi THE JOI. 

Software development is the priority today. And one reason why INTERACTIVE's IS/3 is such a hit. 
IS/ 3, an enhanced version of UNIX System 111 , can cut your software development time by 

up to 80 percent. And save staff to boot. It is available for DEC PDP and VAX minicomputers, as well 
as for micros such as our Z-8000-based IDEA Machines. 

This means you can match up the right software and hardware tools for most any job, from 
stand-alone program development stations to multi-terminal , multi -machines network. 

To get UNIX functionality together with VAX/VMS operating system power, look into our IS/1-WB 
Workbench System. It runs as a subsystem to VMS, bringing a development toolchest of its own . 

We also offer a full range of office automation application packages, including word and text 
processing , local and network electronic mail systems, and Western Union Telex . 

To speed your software development, get the right UNIX tools for the job. Call INTERACTIVE 
Systems Corporation , 1212 Seventh Street, Santa Monica, CA 90401. Phone (213) 450-8363. 

INTERACTIVE 
SYSTEMS CORPORATION 

'"UNIX 1s a trademark of Bell Laboratories. DEC. PDP and VAX are trademarks of Dig ital Equipment Corp. 
CIRCLE NO. 86 ON INQUIRY CARD 



110 functions have identical calling 
sequences in all implementations of 
the language. 

DO 

WHILE 
BEGIN 
BEGIN 

LOOP 
REPEAT 
UNTIL AND 
FOREVER. 

THE BEGIN-FOREVER structure is not often found m 
programming languages, but is useful in the interactive 
environment of MAGIC/L. 

MAGIC/Lis machine independent and easily portable. 

Complledl9119uage 

r---------------------
Accept input 

line 

Parse input line 

Check syntax 

Good 

Determine which 
function to invoke 

Set of functions 

Specify 
command 

Invoke function 

Error message 

Program-development process involves combining functions. Com
piled languages need user interface to invoke functions interactively; 
each function often requires a different syntax. MAG/GIL allows user 
to invoke a function directly by specifying a COMMAND, providing a 
single, consistent syntax. 

r/o functions, including 
• Open/Close files 
• Read/Write a line of text 
• Read/Write a specified number of bytes 
• Read/Write a physical block 
• Get/Set random access file position, 

have identical calling sequences in all implementations 
of the language. 

Programs can thus be transported between machines 
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(a) 

(b) 

Subroutines 

(c) 

Subroutines 

Functions 

Debugger 

Data 
structures 

~ 
Functions ~ 

Functions 

Debugging techniques in conventional programming environments 
are sometimes limited by lack of access to the program building 
blocks (a), forcing a programmer to analyze the program through its 
results. A debugger provides some access to program components 
(b), but the view is generally limited, and the technique requires 
learning the debugger syntax. In MAG/GIL (c), debugging is 
integrated into the programming environment, providing a full view of, 
and access to, all program components. 

with little or no modification. The MAGIC/L cross
reference program is itself written in MAGIC/L, and the 
same-source file is supplied with all implementations of 
MAGIC/L. 

MAGIC/L also provides a complete formatted output 
facility and a large library of utility subroutines 
including bit-manipulation, mixed-mode operations, 
data-type conversion, text parsing and string conver
sion routines. 

Typical application 

One company that used MAGIC/L to develop software 
is Octek, Inc., a Burlington, Mass. , robot-vision-system 
manufacturer. MAGIC/L was first used at Octek for 
hardware diagnosis during the development of their 
first video digitizer. A small package of assembly-level 
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A log of keyboard dialogue provides a 
comprehensive set of diagnostic tools. 

primitive 1/0 routines was written to exercise interac
tively any of the circuitry on the board, while 
scope-loops were generated at the keyboard with the 
BEGIN-FOREVER structure. The 1/0 primitives were 
combined into more complex functions as the hardware 
debugging process continued. All of this was done 
without leaving the MAGIC/L environment. A log of 
keyboard dialogue during these interactive diagnosis 
sessions provided a comprehensive set of diagnostic 
tools. 

Demonstration software for use by nontechnical sales 
and marketing staff initially consisted of a set of 30 

commands, such as DRAW to display an image stored on 
disk and GRAB to digitize a single frame. As sales 
people gained familiarity with MAGIC/L, they were able 
to tailor demonstrations to clients. Within four months, 
the number of commands in the demonstration program 
grew to more than 150, including complex image
analysis and image-processing routines. 

Octek then used MAGIC/L to develop an inspection 
algorithm for the Data General Corp. Nova-controlled 
digitizer, capable of analyzing an image of a port in less 
than 1 sec. The algorithm was fine-tuned interactively 

until it was stable under the various lighting conditions 
typical at trade shows. 

Octek has since announced a digitizer for LSI-11 

systems, and much of the Nova software written in 
both FORTRAN and MAGIC/L is being transported to the 
LSI-11. Octek found it time-consuming to convert DG 

FORTRAN to Digital Equipment Corp. FORTRAN be
cause of each version's different extensions. Transport
ing the MAGIC/L program was relatively simple. • 

Arnold Epstein is president of Loki Engineering, Inc. , 
Wayland, Mass. He holds a Ph.D in physics from the 
Massachusetts Institute of Technology and was software 
director for Octek, Inc. , Burlington, Mass. 

Jeffrey Morris is vice president of engineering at Loki 
Engineering . He was previously a system analyst at the 
Smithsonian Astrophysical Observatory, and implemented 
prototypes for an image-analysis firm. 

NEXT MONTH IN MMS 
Two profile surveys will hold the spotlight in the 
October feature section of Mini-Micro Systems: 

•Available add-in memory board products and 
their vendors will be tabulated and factors analyzed 
that affect their markets and distribution channels . 

•A survey of enclosures will examine this impor-
tant product sector from an integrator's point of 
view: what to look for, what to ask for and who to ask. 

Searching for totally ltans~ortable, 
Multi-user software Proven in 1000's 
of sites around the world? 

234 

Explore BOS/5 
The boundary between 8-bit and 16-
bit machines is invisible to BOS/5. It 
runs on Z-80, 8080, 8085, 8086, 9900, 
MicroNova, LSl-11 , 6800, 68000 and 
Series/1. 

BOS/5 is available for machines from 
DEC, IBM (S/1 & PC), Data General, 
Apple, MicroFive, Microbyte, Dur
ango, IMS, OMS, Tandy, Tl, Pertee, 
Northstar, Cromemco, CPT, Sharp, 
Panasonic, Onyx, Victor Business. 

Truly and totally transportable. 
BOS/5 programs move from one 
machine to another without re
compilation or re-linking. 

Fully multi-user (and single-user if 
you wish). BOS/5 supports these 
multi-user facilities : 

• Record Locking 
• File Sharing 
• Memory Management 
• Print Spooling 
• Foreground/Background 
• Local Networking 
• Password Security 
• Communications 
• CP/M, IBM and DEC File 

Conversions 

Over 10,000 products installed 
around the world. Our users have 
chosen: Microcobol with Screen For
matter as the most powerful COBOL 
development environment available 
for micros and minis, AutoClerk for 

CIRCLE NO. 105 ON INQUIRY CARD 

rapid report generation, Auto Writer for 
word processing, Auto Index for data 
management, BOS Receivables, 
Payables, General Ledger, Invoicing, 
Inventory and Verticals for medical 
billing, property management and the 
jewelry industry. 

BOS/5 is the total answer to soft
ware obsolescence. Users have 
chosen BOS products for their ease 
of use, clear documentation, and 
competitive pricing , in addition to their 
transportability across existing and 
future machines. 

Call us now for more information. 

IUJIP~IT Mlcrocobol Products Inc. 
2471 E. Bayshore Rd., Suite 540 
Palo Alto, CA 94303 
(415) 856-3382 Telex: 171418 
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and~,•l9datJlffty1 
puter 8'Stems. 

Available operating system ~1 ~•iJ•• .. i.WJIJlili!ll~~~ user MS-DOS or CP/M 86 or m~set:t 
MP/M see or OASIS-16®, with XENIX availabte soon, 
providing users with a host of compatible software pack
ages for personal and professional business and indus
trial applications. A large selection of higher level languages 
are also available, including BASIC, FORTRAN, COBOL, 
PASCAL and MACRO Assembler. 

Our standard 16-Bit 8088 hardware configuration pro
vides 128K RAM with parity, two RS-232 serial ports, 
Centronics parallel printer port, interrupt and OMA con
trollers. dual floppy disks with 640K storage, Winchester 
disk and keyboard interfaces, and eight IBM-PC compat
ible expansion slots ... and lists for onty $2995. Winches
ter hard disk configurations, featuring cache buffer 
controllers for enhanced disk access performance are 
also available, starting at $4995. 

So, when you need to grow, why oambte and hassle 
with independent third party hardware arid operating 
system vendors which may or may not be compatible ... 
not to mention the hidden expense and frustration of 
implementing peripheral drivers in the different operat
ing systems and upgrades? Who needs the finger-pointing 
when things don't work out? 

After you review our chart, you will agree ... for overall 
16-Bit microprocessor superiority, expandability, flexi
bility,.compatibility and real economy, Columbia Data is 
your total source. 

Our Multi-Personal Computer ... the 16-Bit system 
born to grow! 

Get yours now. CIRCLE NO. 46 ON INQUIRY CARD 

? 

Home Oftlce: w..t CcleM: Euiope: 
8990Route108 380t~Blll.d P.O Box 1118 
Columbia MD21045 SUl»2'U 460 ffloenchengladbach 1 
Telephone 301-992-3400 NaWjlarteeach CA 92e68 W98t Glll'l!lany 
lWX 71o.862-1891 Telephone 714-752-5245 Tel&Phone02161-33159 

Telex 2777'78 Telex 852452 
ISM is the trademark of International Business Maohines. CP/M and MP/M are trademarks of Dtgltal Research. OASIS 18 lhe trademark. of Ph- One. MS-OOS and XENIX are 
trademarks of MICROSOFT. 



FOR SERIES/1: NOW PRINT 
FASTER AND SAVE MONEY. 

Speeds workflow-a swing
out gate simplifies paper-
and ribbon changes. 

Use up to 40% less pap~ 
with compressed-pitch 
feature . 

Quiet operation: low noise / 
level is engineered into / 
printing mechanism and 
cabinet. 

_ Your choice of 360, 720 
or 1130 lines per minute. 

-._Improved diagnostics and 
status/fault indicators for 

fast servicing . 

---___ 500-foot connection lets 
you locate printer away 

from CPU. 

Attach your Series/1 to Control Data Band Printers. 
Three cost-effective Certainty"' 450 Series Band 
Printers now give you more on-line printing capability 
than ever before. First, you get your choice of speeds: 
360, 720 and 1130 lines per minute. You can 
meet your application need, without 
software modifications. 

Second, the 360 lpm and 
720 lpm models have a 
special compressed pitch 
feature. You can print a full 
132 characters on standard, 
easy-to-file 81/i-inch paper; 
198 characters on 14-inch t 
paper. The benefit: up to 
40% less paper used. Third, you get 
crisp impressions on one- to six-part forms. 

These 450 Series printers, like our other Certainty 
miniperipherals, come ready for direct connection to 

the 1/0 bus of your Series/1. You'll find them easy to 
operate: forms-loading and ribbon-changing can be 
done quickly; even print bands can be changed in 

seconds. And all Certainty products are 
available right now. 

The next benefit is complete support. 
More than 5000 Customer Engineers help 

make sure that Certainty mini
peripherals live up to their name. 

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

Data miniperipheral that'll pay off for you 
in price and performance. 

Call today for more information, toll-free: 
800/328-3390. 

(5 2) CONT1'0L DATA 
Addressing society's major unmet needs 

as profitable business opportunities 
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MICROCOMPUTER OPERATING SYSTEMS 

Po1 lable operating 
systems fight for 
I 6·bit machines 

DAVID FREEDMAN , Associate Editor 

There is no clear winner-but plenty of contenders-as 
16-bit operating systems battle for dominance 

The proprietary operating system may not be dead, 
but you'd never know it from the slew of microcomputer 
introductions hitting the industry. Virtually all the new 
machines support a third-party operating system. 
Some of these system-independent, or portable, opera
ting systems have become de facto standards by virtue 
of their popularity with users or support from major 
vendors. CP/M is such a standard in the 8-bit world, but 
its domination has not survived the industry's transi
tion to 16 bits. Names such as MS/DOS and OASIS are 
seen almost as frequently, and for multi-user applica
tions, everyone is looking over their shoulders at UNIX. 

Each of these operating systems is sure to win a large 
piece of the OEM market, but they are only four of some 
two dozen portable operating systems from which 
vendors can choose. The operating systems offer a 
variety of advantages and disadvantages, and vendors 
should carefully consider the options. 

Why a portable OS? 

A portable operating system is one that can be easily 
adapted to any computer based on a particular 
microprocessor. The first portable operating system to 
receive much attention was CP/M, written by Gary 
Kildall in 1973 for the Intel Corp. 8080. Intel turned it 
down, but many vendors and tens of thousands of users 
recognized the advantages of the system, and a new 
segment of the industry was born. 

One major advantage of a portable operating system 
is that it is basically a prepared product. By purchasing 
the operating system, a vendor avoids the considerable 
effort of developing his own system. This is particularly 
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important in view of the increasing sophistication of 
both hardware and software. Jack Hemenway, of 
software vendor Hemenway Corp., compares design
ing an 8-bit operating system to building a garage, and 
designing a 16-bit system to building a house. Buying 
an operating system, he claims, "buys painfully gained 
expertise." 

Even if an OEM does set out to design a proprietary 
system, it is unlikely to come up with something 
significantly better, or even different, from all the 
portable products on the market. In many cases, the 
operating system acquired from a third party has an 
established reputation of functionality and reliability. 

1K to3K { 
Basic 110 
system 

bytes (BIOS) 

Disk exec. 

35K.bylea{ 
Buie Console exec. 

disk operating Pri nter exec . 
system 
(8008) 

Interpreters 

Conso le 
command Monitor processor 

(CCP) 

Example of OS memory location shows where CPIM (!.) and 
MPS/'s BOS/5 (r.) modules reside. CP/M's BIOS module and 
BOS/S's data and drivers modules are the only machine-dependent 
sections of each OS. 
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International 

Peripheral Equipment 
& Software Exposition 

September 29, 30 and O ctober 1, 1982 •Anaheim Convention Center •Anaheim, California 

Sponsored by: Mini-Micro Systems magazine 

If you are an OEM, Systems Integrator, Dealer, 
Distributor or Multi-quantity End-User, here's a unique 
opportunity to examine, evaluate, compare and select 

equipment and products such as: 
• Tape and disk drives 
• Hardcopy term inals 
• Printers 

• Computer graphics 
• Software 
• CRT terminals 

• Add-on/Add-in memories 
• Controllers and interfaces 
• Data communicat ions equipment 

.. . . from leading manufacturers and suppliers as: 
Adaptec, Inc. 
Advanced Electronic Design, Inc. 
American Computer 

Hardware Corp. 
Amlyn Corporation 
AMPEX 

Memory Products Division 
Anadex, Inc. 
Applied Circuit Technology 
Applied Data Communications 
Archive Corporation 
ATASI Corporation 
Aviv Corporation 
Burr Brown 
Business Computer Systems 

Magazine 
Cahners Publishing 

Computer Business News 
Computerworld 
CW Communications 

Cameo Electronics, Inc. 
Century Data Systems 

A Xerox Company 
Cipher Data Products, Inc. 
Computer Products 
Custom Systems, Inc. 
Cynthia Peri pheral 

Corporation 
Computer Equipment 

Services 

Data Electronics, Inc. 
Data Peripherals 
Dataram Corporation 
Data Technology 
Datum, Inc. 
Decision Data Computer 

Corp. 
DI-AN Contro ls, Inc. 
Distributed Logic 

Corporation 
!Di log) 

Dylon Corporation 
Dataproducts , Corp. 
Digital Design 

Morgan Grampian 
Publications 

Emulex Corporation 
Envision 
Evotek 
Falco Data Products 
Fujitsu America , Inc. 
G. R. Electronics 
Gryphon Systems 

of C. I. Wigglesworth 
Software 

Innovative Concepts 
lnterlan 
International Memories, Inc. 

lnterphase Corporation 
Irwin International , Inc. 
C. ltoh Electronics 
Liberty Electronics U.S.A. 
MDB Systems 
Mega Tape Corporation 
Megavault , an SU Company 
Met One, Inc. 
Micro Peripheral , Inc. 
Micropolis Corporation 
Microscience International 

Corporation 
Mini Micro Systems 

Magazine 
Cahners Publishing 

Miniscribe Corporation 
3M Company 

Data Recording Products 
Moya Corporation 
NCR Corporation 

OEM Marketing Division 
NEC Information Systems 
Northern California 

Electronic News 
Southern Ca l ifornia 

Electronic News 
Bender Publications 

Priam Corporation 

Printek, Inc. 
Printronix , Incorporated 
Quantum Corporation 
Qubex Associates 
Quentin Research 
Qume 
Rodime Ltd . 
Rotating Memory 

Systems. Inc. 
Seagate Technology 
Selanar Corporation 
Shape Magnetronics 
Siemens Corporation 
Sigma Sales 
Spectra Logic 
Syquest Technology 
TAB Products Company 

Electronic Office 
Products Div . 

Tandon 
TEAC Corporation of 

Amerit:a 
Trilog, Inc. 
Universa l Data Systems 
Wespercorp 

Western Peripherals Div. 
Western Digital Corporation 
Westrex OEM 
Xylogics 

Discover .. . the latest developments in peripherals technology, as well 
as trends for the future, through an applications-oriented 

Technical Program. You' ll learn from experts who w ill be on hand to share their ideas 
and expertise, and answer your questions. 

Perl.pherals '82 is your best opportunity to survey the latest 
equipment and technology from the industry's 

leaders! Put PERIPHERALS '82 on your ca lendar today! 

Organized by : 

Cahners Exposition Group 
Cahners Plaza 
1350 E. Touhy Ave. 
P.O. Box 5060 
Des Plaines, Il linois 60018 
(312) 299-931 1 telex 82882 

CEG/CHGO 
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0 

Peripherals '82 
September 29, 30 and October 1, 1982 

Anaheim Convention Center 
Anaheim, California 

·? 0 
~ 

I AM INTERESTED IN THE 
FOLLOWING PRODUCTS: 
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(Please mark category numbers in boxes
limit 10 selections) -
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NOTE: All registrants for the EXHIBITION and/o r the TECHNICAL PROGRAM 
must complete and return this form . Only qualified personnel are invited to 
attend . Sorry, no children or students. If already registered , pass thi s form along 
to an associate. 
RETURN FORM TO : PERIPHERALS '82 , do Cahners Exposition Group, 222 West 
Adams Street, Chicago, Illinois 60606 (after Sept. 1: Cahners Exposition Group, 
Cahners Plaza, 1350 E. Touhy Ave., P.O. Box 5060, Des Plaines, Illinois 60018). 
PLEASE READ CAREFULLY, COMPLETE ENTIRE FORM. CREDENTIALS ARE ISSUED 
ONLY WITH THIS COMPLETED FORM. DUPLICATE THIS FORM FOR ANY OF 
YOUR ASSOCIATES WHO WISH TO ATIEND . 
Your registration must be received by SEPTEMBER 7, 1982 in order to be returned 
to you by mail. After September 7, 1982, do not mail form. Bring it to the 
Registration Desks at the show. 

PLEASE REGISTER ME FOR THE FOLLOWING CHECKED BELOW: 
D EXHIBITS ONLY. FREE admission with this coupon. Save $10.00 admission charge. 
D CONFERENCE. Please register me for the plan checked. All plans include 

admission to the Technical Sessions and Exhibits, Keynote Address , and a copy of 
the Abstracts. 

PLEASE PRINT 

I •• I I I I I I I I I I I I I I I 
INITIALS LAST NAME 

I I I I I I I I I I I I I I I I I I I I 
YOURmLE 

I I I I I I I I I I I I I I I I I I I I 
COMPANY NAME 

I I I I I I I I I I I I I I I I I I I I I I 
ADDRESS DEPT. or MS 

I 1 I I I I I I I I I I I . I . I I I I I 
CITY STATE ZIP 

I I I I I I I I I I I I I I I I I I I I I 

TECHNICAL SESSIONS 
0 PLAN A: One Day 

(Circle day-W, Th , F) ...... . $40.00 
0 PLAN B: Two Days 

(Circle days-W, Th, F) ...... $65.00 
0 PLAN C: Three Days .. ................ $85.00 
D Cash D Check or Money O rder 

No. _______ _ 

(Make payable to Cahners Exposition Group) 
D Bi ll me. I understand my registration will not be 

confirmed until payment is made. 

CANCELLATION: Conference Program Advance 
Regist ration may be cancel led and a refund made 
ONLY if written notice is postmarked on or before 
Sept. 7, 1982. Send cancellation notice, return all 
tickets and badges to address above. 
D My company is interested in exhibiting at 

furture events. 

Signature ---------------
Date ____ _ 

ENCLOSE FORM IN AN ENVELO PE AN D RETU RN 
TO CAHNERS EXPOSITION GRO UP. 

BUSINESS JOB FUNCTION 
CLASSIFICATION A 0 Corporate 
A D Hardware OEM Management 
B D Compute r Systems B D Computer 

Manufacturer Operations/Systems 
C D Systems Integrator/ Management 

House C D Engineering 
D D Software House/ Management 

Service Bureau D D Systems Integrator 
D Multi-Quantity E D Marketing 

End-User F D Research and 
F D Dealer Development 

01 Chip Sets 
02 Controller, Communication 
03 Controller, Disk 
04 Controller, Magnetic Tape 
05 Data Acquisition Equipment 
06 Data Collection 
07 Data Communications Equipment 
08 Disk Drives, Floppy SW' 
09 Disk Drives, Floppy 8" 
10 Disk Drives , Winchester 5%'' 
11 Disk Drives, Winchester 8" 
12 Disk Drives, Winchester 14" 
13 Graphics Emulator Boards 
14 Interface Boards 
15 Keyboard Enclosed 
16 Magnetic Media 
17 Memory Boards 
18 Modems 
19 Multip lexers 
20 Network Systems 
21 Plotters 
22 Printers , Daisy Wheel 
23 Printers , Ink Jet 
24 Printers , Laser 
25 Printers , Line 
26 Printers, Serial Matrix 
27 Protocal Converters 
28 Software 
29 Subsystems 
30 Tape Drives, Cassette 
31 Tape Drives, W' Data Cartridge 
32 Tape Drives, '14' Data Cartridge 
33 Tape Drives, Reel to Reel 
34 Tape Drives, W' Streaming Tape 
35 Tape Drives, %'' Streaming Tape 
36 Terminals, Alphanumeric 
37 Terminals, Dumb 
38 Termina ls, Graphics 
39 Terminals , Hard Copy 
40 Terminals, Intelligent 
41 Terminals , Portable 
42 Test Equipment , Disk 
43 Test Equipment, 

Datacommunications 

44 Other ----------------

H D Consu ltant H D Educator Cahners Exposition Group 
G D Distributor G D Consultant <Xi 
1 D Other I D Purchasing P.O. Box 5060 

COUNTRY AC TELEPHONE J 0 Other Des Plaines, IL 60018 

L--------------------------------------------------------------~ 



By purchasing a portable operating 
system, a vendor avoids the 
considerable effort of developing 
a proprietary system. 

"Why reinvent the wheel?" asks Charles River Data 
Systems' Jim Isaak. 

The other crucial advantage to portable operating 
systems is their compatibility, both with other ma
chines and with application software. Most users will at 
some point work with a different microcomputer than 
the one they are buying, and would prefer that the 
experience they acquire with an operating system be 
transferable to other machines. More importantly, the 
most popular operating systems support thousands of 
independently written software programs and utilities, 
far more than most vendors could hope to offer with a 
proprietary system. 

Many unsophisticated users-the ones at which the 
new wave of microcomputers is largely targeted-have 
no good way of judging the relative merits of operating 
systems. Most have heard the names of the more 
popular operating systems, and, right or wrong, may 

not consider buying a machine that did not support one 
of them. This herd instinct pressures vendors to 
support, if not feature, a popular operating system--or 
even a combination of such systems. 

Popular alternatives 

Of all the portable operating systems available, 
Digital Research, Inc. 's CP/M has been the most visible 
over almost 10 years. The original 8-bit version for the 
8080, 8085 and Z80 has been reworked, enhanced and 
expanded to include versions for the 8086 (CP/M-86), 8-
and 16-bit multi-user versions (MP/M), networking 
versions (CP/ and MP/NET) and, most recently, a 
single-user multitasking version (Concurrent CP/M-86). 
As the product line has grown, so has its support: it is 
now the operating system of choice of more than 
500,000 users, almost 100 vendors and more than 500 
independent software vendors. 

CPIM is a general-purpose operating system. It does 
not have sophisticated file or memory management, nor 
does it have a long list of program-development tools. 
But it is well organized, allowing vendors to modify the 
BIOS (basic r/o system) module easily to adapt the 
system to their hardware; it is fairly friendly, providing 
a relatively easy-to-learn and efficient user interface; 

DESIGNING A PORTABLE OPERATING SYSTEM 
Portable operating systems are not 

very different in function from 
operating systems designed for a 
particular computer, doing the same 
things in the same ways. The only 
difference is one of organization. 
Portable operating systems separate 
hardware-dependent components 
from hardware-independent compo
nents, and allow the vendor to adapt 
the hardware-dependent parts to a 
system. 

Most portable operating systems 
can be described in terms of four 
modules: the nucleus, the disk 1/0 
module, the peripheral 1/0 module and 
the user interface. 

The nucleus works closely with the 
microprocessor, scheduling tasks, 
allocating system resources and 
controlling file management. This 
module is highly dependent on the 
microprocessor, but independent of 
the rest of the hardware, and thus 
needs no modification when the 
system is transported to a new 
machine. 

The disk 110 module is responsible 
for keeping track of the way the disk 
drives access information. Somewhat 
less complex is the peripheral 110· 
module, which stores the attributes of 
consoles, printers and other 1/0 
devices. The nucleus accesses these 
modules when disk or peripheral 
activity is required; in effect, the 
nucleus tells them what it wants to do, 

240 

and they work out the details of 
interacting with the devices. These 
modules are the ones that require 
modification when adapting the oper
ating system to a new machine. 

The user Interface is basically a 
generalized application program, al
lowing a user to work with the 
computer through a set of commands, 
and providing the appropriate prompts 
and responses. Other application 
programs can build on, or replace, the 

other peripherals 

console 

user interface, but it does not have to 
be adapted to every system. 

CP/M is usually divided into three 
modules, the basic disk operating 
system (Boos), the basic 1/0 system 
(BIOS) and the console command 
processor (ccP), while UNIX consists 
of a kernel and a shell. But these 
organizations boil down to the same 
thing: separation of hardware-de
pendent and hardware-indepen
dent elements. 

CP/M organization separates hardware-dependent functions In BIOS from 
hardware-independent functions In other modules. Only BIOS Is modified when moving 
CPIM to a new hardware environment. 

MINI-MICRO SYSTEM S/September 1982 





Unlike the 8-bit market, which CP/M 
grabbed most of before anyone 
realized how much there was to grab, 
competition in the 16-bit market 
is serious. 

and it is compatible with almost everything in the 
microcomputer industry, reason enough to ensure its 
continued popularity for a long time . Digital Research 
has been careful to keep each new version of the 
product similar to all of its predecessors, and many 
users have taken CP/M with them in moving to 16-bit 
and multi-user systems. CP/M-86 cannot be object-code 
compatible with the 8-bit version (it is file-format 
compatible), but Dynamic Microprocessor Associates, 
Inc., New York, offers an 8080 emulator for CP/M-86. 
EM 80/86 accepts compiled 8080 programs, typically 
running them on the 8086 at 40 percent of their speed 
on the 8080. 

MP/M supports several features beyond those of CP/M, 
including shared file management with password pro
tection and file record locking (so that only one user can 
modify records at a time) and a variably partitioned 
memory with dynamic allocation that makes the best 
possible use of the maximum lM-byte memory. It can 
comfortably support as many as 16 users and as much 
as 4G bytes of disk storage. 

Concurrent CP/M-86 runs tasks on four "virtual 
consoles," any of which a user can view in real t ime or 
scrolled back from the beginning. The user can switch 
back and forth between tasks as if accessing four 
different consoles. The software supports the same fi le 
and memory features as MP/M, and allows shared 
reentrant code, so different processes can access the 
same program. It also allows the CPU to switch tasks 
within 600 µsec., enabling real-time applications. 

Concurrent CP/M-86 is Digital Research's premier 
product. Tom Rolander, vice president of operating 
systems at Digital Research, believes that the market 
for single-user, multitasking systems is shaping up to 

The following chart lists major 
characteristics of portable operating 
systems for microcomputers , as 
supplied by the vendors. An effort was 
made to give every vendor of such a 

system a chance to respond to the 
survey. 

piing of a longer list. Some listings 
represent more than one product, as 
mentioned in notes. For memory and 
storage specifications, K = kilobytes, 
M = megabytes, and G = gigabytes. 

Company 

Operating system 

Year of f irst/ latest version 

Microprocessors supported 

Applications 

Maximum no. of users 

Maximum no. of concurrent 
tasks 

Multi-processor support? 

Minimum/maximum RAM 
supported 

Maximum disk storage 

Direct memory access 
supported? 

Languages supported 

File management 

Memory management 

Utilities 

Price 

Notes 

Circle no. 
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End-user, single-quantity prices are 
given, except as noted. Utilities listed 
are generally a representative sam-

MICROCOMPUTER OPERATING SYSTEMS 

Brown Associates, Inc. 

Series 3 

'78/'82 

Z80, 8080 

general purpose, development 

N/S 

optional 

48K/64K 

SM 

yes 

CMDBASIC 

sequential , random, ISAM , VSAM 

overlay 

sort, merge, WP 

$1200; re-seller: $400·$600 

available with medical, manufactur· 
ing, studenl·enrollment, other ap
plication packages ; supports batch 
processing ; networking available 

376 

Charles River Data Systems, Inc. 

UNOS 

'81/'82 

68000 

general purpose , development , 
real time 

64 

256 

yes 

256K/6M 

320M 

yes 

BASIC, FO RTRAN , Pa sca l, C , 
MAGIC /L 

sequential , random , ISAM (op
tional) 

multi-segment mapping with swap· 
ping, resident locking 

more than 100 ; sc reen editor , 
sort/merge, electronic mail , backup 

$3000; run-time version : $1500; 
discounts to 98% 

UNIX Rev. 7-compatible ; features 
enhanced real-time priority, sched
uling, disk integrity 

377 

Digital Research, Inc. 

CP/M-802.2 

'74/'79 

8080/8085, Z80 

general purpose, development 

no 

20K/64K 

BM 

yes, (in 1/0 module) 

CBASIC, CISCOBOL, Pascal , 
PL/1 , others 

contiguous 

contiguous 

rename, debugger, status, erase, 
file transler 

$150; $90 quantity 25 

CP/ M-80 3 will be available at 
year end 

378 
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be the major one as processor power grows and 
memory prices shrink. Near-future products include a 
68000 version of CP/M and a new version of 8-bit CP/M. 

Unlike the 8-bit market, which CP/M grabbed most of 
before anyone realized how much there was to grab, 
competition in the 16-bit market is serious. Most 
popular among the operating systems that contest CP/M 
is Microsoft's MS/DOS, designed under contract with 
IBM Corp. for its personal computer-a significant 
endorsement, given IBM's impact in the microcomputer 
industry. 

MS/DOS, like CP/M, is based on an 8-bit version and 
can convert CP/M files into MS/DOS fi les. It is similar in 
structure to CP/M, with an I/o module corresponding to 
BIOS, but I/o is not as easily modified as BIOS. A new, 
more adaptable version is expected soon. MS/Dos allows 
unlimited file size of as much as the lG byte of disk 
storage supported, and does not limit program space to 
64K bytes. 

Another operating system receiving considerable 
attention is Phase One System, Inc.'s multi-user OASIS, 
with MP/M-86. It, too, is not as easily modified as CP/M 
or MP/M, but it provides sophisticated application 
development and database-management tools. File 
management includes direct, sequential, ISAM (indexed 
sequential access method) and other keyed fi le 

schemes, and a job-control language allows users to 
restrict applications selectively, so that, for example, a 
word-processing-only user would not have access to 
program-development tools. 

Sofrech Microsystems' UCSD p-System has not 
achieved the same general popularity as the others 
mentioned, but has been well-received in the scientific 
and educational communities. It is based on the UCSD 
implementation of Pascal, which .some programmers 
prefer for its structured programming constructs. The 
p-System also supports BASIC and FORTRAN, but all 
programs, regardless of the language in which they are 
written, are compiled into an intermediate code 
("P-code") that is then executed on an emulator 
designed for the microprocessor. 

Because all code is compiled into P-code, transporting 
the p-System to a new processor requires only 
implementing a new emulator; thus, the p-System is 
available on nine processors, including the Z80, 8086, 
68000 and PDP-11. Another advantage of P-code is that 
users can write pieces of the same program in different 
languages, and have the pieces compiled as one P-code 
program. The need to compile all programs in this 
manner slows processing but, along with flexible 
memory features, makes the p-System well-suited for 
development applications. 

MICROCOMPUTER OPERATING SYSTEMS 

Digital Research, Inc. 

CP/M-86 

'81 /'82 

8086/8088 

general purpose. development 

no 

64K/1M 

16 disks, BM/disk 

yes (in 1/0 module) 

CBAS IC, CISCOBOL, Pascal , 
others 

random 

partition 

file transfer , editor , debugger, 
others 

$250; $150 quantity 25 

concurrent CP/M-86 (4 concurrent 
tasks) available 

378 

Digital Research, Inc. 

MP/M ii 

'79/'82 

8080/8085, ZBO 

general purpose, development, 
real time 

7 

N/S 

no 

48K/336K 

16 drives, 512M per drive 

yes (in 1/0 module) 

CBASIC , C ISCOBOL , Pascal 
MT+, PL/1 , others 

sequential , random; shared file with 
file, record locking 

as many as 7 banks , OEM
configurable 

debugger , erase , rename , file 
transfer 

$450; $270 quantity 25 

file- and program-compatible with 
CP/M 

378 
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Digital Research, Inc. 

MP/M-86 

'81 

8086/8088 

general purpose, development, 
real time 

254 (4-16 recommended) 

255 

no 

128K/1M 

16 drives 

yes (in 1/0 module) 

CBASIC, CISCOBOL, Pascal /MT, 
ASM86, others 

sequential, random ; shared files 
with file, record locking 

partitioned, dynamic 

debugger , erase , rename , file 
transfer 

$650 ; $390 quantity 25 

file- and program-compatible with 
CP/M 

378 

FORTH 

'79/' 82 

FORTH, Inc. 

8086/8088 , 60000 , 0000 , z00 , 
6800, 6809, 1802, LSl/ PDP-11 

general purpose, development, 
real time 

N/S 

N/S 

yes 

32K/64K 

N/S 

yes 

FORTH 

opttonal 

partition, overlay 

disk format/copy, target compiler; 
math , DB , extended memory
management packages optional 

$1500-$10,000 ; volume educa
tional discounts available 

includes 60-day phone support; 5-
day on-site course available ; 
Level 2 ($300) single-user version 
runs on IBM PC, Apple 

379 

N/S = not specified 
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Concurrent CP/M allows the user to 
switch back and forth between tasks 
as if accessing four different consoles. 

Is UNIX the answer? 

The most controversial of all operating systems is 
perhaps UNIX, Western Electric's powerful multi-user 
minicomputer-oriented system. Designed for program 
development in the Bell system on Digital Equipment 
Corp. PDP machines, UNIX is poised to move down to 
microcomputers, or at least to meet them halfway as 
systems become more sophisticated. UNIX has not 
appeared on many microcomputers yet, largely because 
of Western Electric's inflexible pricing and support 
policies. Western Electr ic plans to "make an increased 
commitment to UNIX as a microcomputer product," but 
for now, several vendors have stepped in to fill the gap 
with their own versions. 

The argument about UNIX is straightforward: propo
nents says it offers the most powerful programming 
environment available, with a rich command set, 
versatile file structure and hundreds of useful utilities; 
opponents say it is too difficult for unsophisticated 
users in a commercial environment to learn, and that 
file protection is far too weak. 

UNIX does offer much to programmers. It is based on 
the concept of "pipes," an assemblage of 1/0 and 
program modules allowing the flexible use of system 
resources. Input into and output from the pipe can be 
from or to any devices a user designates. The pipe 
directs the input into the first of a series of "filters," or 
program modules. The results of the first filter are 
passed on to the second, and so on, until the pipe directs 
the final results to the output device. All fi lters can 
work in parallel, generally without temporary disk 
storage, so that there is a continuous flow of processing 
through the pipe. While programmers speak rapturous
ly of all this, a first-time UNIX user is more likely to be 
speechless with confusion. UNIX offers the uninitiated 
no clue as to what it is or might be doing. It takes 
considerable time to learn, and novices may lose fi les 
along the way. 

Vendors of UNIX-like operating systems claim to have 
more or less solved these problems. CRDS's UNOS for 
68000-based machines offers a more helpfully named 
command set, improved disk integrity, shared files and 
more efficient real-time capabilities. Microsoft's XENIX 
for the 8086 (eventually to be compatible with MS/DOS) 
offers enhanced file management and data integrity. 

Users have shown high interest in these and similar 
systems, but whether business users will find UNIX's 

MICROCOMPUTER OPERATING SYSTEMS 

Company 

Operating system 

Year of fi rst /latest version 

Microprocessors supported 

Appllcatlons 

Maximum no. of users 

Maximum no. of concurrent 
tasks 

Multi-processor support? 

Minimum/maximum RAM 
supported 

Maximum disk storage 

Direct memory access 
supported? 

Languages supported 

File management 

Memory manegement 

Util ities 

Price 

Notes 

Circle no. 
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Hemenway Corp. 

MSP 

'81 /'82 

68000, Z8002 

general purpose , deve lopment , 
real time 

N/S 

no 

32K/16M 

8 drives 

yes 

BASIC, Pascal , FORTH, Macro As
sembler 

random, sequential, contiguous 

overlay, dynamic allocation/de
allocation , buffer pool manage
ment, bank 

test editor, linker / loader /l ibrary 
manager, floating point , monitor 

$2210; OEM quantities : $300 each 
against $10,000 prepayment; full li
censes available 

BASIC, FORTH, contiguous files 
on 68000 version only; bank mem
ory, floating point and monitor on 
Z8002 only; Z8002 version sup
ports 1MRAM 

380 

Industrial Programming, Inc. 

MTOS 

76/'82 

8086/8088 , 68000 , 8080 /8085 , 
280, 6800 

real time 

255 

4096 

yes 

10K/16M 

N/S 

optional 

Pascal , C, PL/M, Assembler 

sequential , random, ISAM 

contiguous with user-definable 
pools 

debugger, resource reporter, net
work manager, overlay manager 

$3500-$9500; PROM version 
priced from $20 in quantity 

file system, peripheral drivers, net
working not included; hardware re
quirements , memory support , 
multi-tasking features vary with 
CPUs 

381 

lnfosoft Systems, Inc. 

Multi/OS 

'81 /'82 

8086/8088. 8080/8085, Z80 

general purpose, development. 
real time 

16 

yes 

64K/1.1M 

N/S 

yes 

BASIC, FORTRAN, COBOL, Pas
cal , PL/L, C, Z80 and 8080 as
sembler 

random, sequential , ISAM 

contiguous bank 

same as UNI/OS 

$900; dealer prices from $150 ; 
high-volume license fee is 
$75,000. 

requires 64K RAM per user: 10-
msec. clock; network version, 
Multl/NET ($200 per CPU); sup
ports central node, distributed 
CPUs. 

382 
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UNIX 

adb 
cat 
cd 
cmp 
comm 
cp 
di ff 
du 
echo 
find 
grep 
Id 
In 
lpr 
Is 
mail 
make 
mount 
mv 
pr 
ps 
pwd 
rm 
roff 
sort 
sync 
tee 
tr 
umount 
uniq 
who 

UNOS 

-debug 
-cat 
-Cd 
-compare 
-common 
-copy 
-di ff 
-diskusage 
-echo 
-find 
-match 
-link 
-add name 
-lpr 
-Is 
-mail 
-make 
-mount 
-move 
-pr 
-ps 
-pwd 
-delete 
-format 
-sort 
-sync 
-tee 
-transl it 
-unmount 
-unique 
-who 

- Descript ion 

-UNOS debug runs as separate process with many extensions 
-combines multiple files into one output stream 
-change your current working directory 
-compare two files at binary level 
-compare sorted lists on line by line basis 
-copies a file , or set of files 
-compare source files on multi·line basis 
-display report on disk space utilization 
-put argument data into stream 
-search directory tree for files that match a template 
-extract lines with substrings that match pattern 
-combine separately combined modules into a load module 
-add a second name to an existing file 
-print stream on line printer 
-list file directory contents 
-electronic mail facility, UNOS has extended facilities 
-build an execution image, re-compiling modified modules 
-mount a logical file system 
-move files to new directory 
-display stream on terminal, with interactive page breaks 
-display report of current active processes 
-display pathname to current working directory 
-files (UNOS has 'verify' mode) 
-format data for printing: justification , centering, etc. 
-sort stream (fields, numeric, etc.) 
-flush cache of modified disk blocks to disk 
-output to specified file and stream at same time 
-transliterate one character set to another 
-remove a logical file system 
-remove duplicate entries (or unique ones) from list 
-display report of logged on users 

Comparison of partial listing of UNIX and UNOS util ities shows changes Charles River Data Systems has made m names for clarity. 

features useful at the microcomputer level remains to 
be seen. Even if UNIX does not penetrate the commer-

cial microcomputer market, it will affect application 
development and the 32-bit supermicro market. 

MICROCOMPUTER OPERATING SYSTEMS 

lnfosoft Systems, Inc. 

UNI /OS 

'77/'B2 

B086/B088, 8080/8085, ZBO 

general purpose, development, 
real time 

no 

32K/1.1M 

N/S 

yes 

BASIC, FORTRAN, COBOL, Pas
cal, PL/1, C, ZBO and BOBO as
sembler 

random, sequential , ISAM 

contiguous bank 

3B utilities including edit, copy, 
spool, memory test 

$300 , dealer prices from $50 , 
high-volume license fee i s 
$35,000 

I/OS ($225) does not support hard 
disk; 8086/8088 version in devel
opment; available for Altos, Su
perbrain, TRS-80 model II 
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Lifeboat Associates, Inc. 

SB-80 

'B1 /'B2 

BOB0/8085, Z80 

general purpose, development, 
real time 

2 

no 

20K/64K 

4G 

yes 

all CP/M-80-compatible languages 

sequential , random, ISAM (op
tional) 

contiguous 

copy disk, debug, batch, back
ground print/suspend, status 

unlimited license: $40,000; limited 
and per system prices available 

CP/ M-80-compatible ; accepts 
CP /M or enhanced commands ; 
features increased disk capabili 
ties, faster per1ormance 

383 
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Coherent 

'B1 

Mark Williams 

B086, 68000, Z8000, PDP-11 /23 

development 

N/S 

N/S 

no 

256K/ N/S 

1000G 

yes 

C, BASIC 

tree 

contiguous, swap 

almost all UNIX 

$1500, multi-user; $500, single
user ; OEM prices go down from 
$500 (multi-user) 

UNIX-compatible system with iden
tical user interlace, enhanced file 
integrity, real -time capabi l ities ; 
loadable device handler 

384 

Microsoft, Inc. 

MS-DOS 

'B1 /'B2 

8086/8088 

general purpose, development 

2 

yes 

32K/1M 

1G per drive 

yes 

BASIC, FORTRAN, COBOL, Pas
cal, C, Ada subset, FORTH 

sequential , random, ISAM 

contiguous 

editor, library, debug, B080/ZBO to 
BOB6 source translater, linker 

can support BOBO or Z80 as sec
ond CPU emulating CP/M-80 

385 
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It remains to be seen whether business 
users find UNIX's features useful at the 
microcomputer level. 

A wide selection 

There are several reasons to consider other, less 
well-known, operating systems. Many systems offer 
features for specific applications, and some provide 
compatibility with other operating systems in addition 
to enhancements. Smaller software vendors, further
more, are often more likely to offer system integrators 

pricing and support flexibility. 
Business-oriented operating systems include MPSI's 

BOS/5 product line, ranging from single-user to 
multitasking, multi-user and networking versions. It 
supports three levels of MicroCOBOL, designed for 
commercial application development, and a full set of 
business-oriented utilities. Brown Associates' Series 3 

is available with packages for the medical profession, 
manufacturing, retail and other applications. 

Hemenway's MSP operating system for real-time 
applications, such as process control and communica
tions, features dynamic allocation and deallocation of 

PARTNERSHIPS TO EASE SERVICE PROBLEMS 
It isoftenunclearwhois responsible 

for problems that arise on an 
operating system licensed by a 
system vendor. Software vendors can 
be quick to blame bugs on the 
hardware or on the system vendor's 
adaptation of the operating system, 
while the system vendor may not have 
the software expertise to find or fix the 
fault. If the system is already on the 
market, the user can be the biggest 
loser. 

One way to ensure cooperation 

between hardware and software 
vendors is through arrangements that 
go beyond standard licensing agree
ments. Zendex Corp., for example, 
has ensured a high level of software 
maintenance for its zx-86 computers 
by entering a joint venture with 
Houston software vendor c WARE. c 
WARE supplies Zendex with Mark 
Williams Co.'s COHERENT operating 
system and a c compiler, and will be 
fully responsible for the products' 
servicing. In return, the Dublin, Calif., 

manufacturer is providing c WARE with 
zx-86 hardware and technology. 

Such agreements can help smaller 
hardware vendors compete against 
large OEMS better equipped to 
customize and maintain software. 
Smaller software vendors can also 
offer such joint ventures as an extra 
enticement to hardware vendors that 
might otherwise go with a more 
well-known software product. 

Company Microsoft, Inc. MPSI MuSys Corp. 

Operating system 

Year of first / latest version 

Microprocessors supported 

Applications 

Maximum no. of users 

Maximum no. of concurrent 
tasks 

Multi-processor support? 

Minimum/maximum RAM 
supported 

Maximum disk storage 

Direct memory access 
supported? 

Languages supported 

File management 

Memory management 

Utilities 

Price 

Notes 

Circle no. 
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XENIX 

'80/'82 

8086, 68000, 28000, LSl-11 /23 

general purpose, development 

N/S 

N/S 

no 

192K/ N/S 

2G 

yes 

BASIC, FORTRAN, COBOL, Pas
cal, C 

sequential , random, ISAM 

several techniques, depending on 
hardware 

over 200 UNIX utilities 

UNIX derivative; provides auto
matic disk recovery 
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BOS/5 

'78 

8086 , 68000 , 8080/8085 , Z80 . 
6800 , MicroNova, PDP-11 , IBM 
Series/1 

general purpose, development 

99 

2 per user 

optional 

48K/1M 

4G 

yes 

MicroCOBOL, Autoclerk 

sequential , random, ISAM 

overlay, partition, bank, swap 

sort, RSAM/ISAM conversion, link
age editor, spooler, security, IBM
CP/M-RT-11 file converters, DB, 
WP 

$900, single-user, $450, reseller ; 
$1900, multi -user, $950, reseller, 
replication license available 

available m single, multi-user, net
work versions and with business
application packages 

386 

TurboDOS 

'81 

Z80 

general purpose, development 

N/S 

yes 

64K 

16 drives, 1 G per drive 

yes 

all CP/M-compatible 

bank 

linker/ loader, print spooler, others 
corresponding to CP/M utilities 

$250-$750; OEM discounts avail
able 

CP/M program- and data-com
patible; available in single- , multi
user, network versions 

387 
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Input file 
(lines of text ) 

File of lines 
of text 

Separate 
word s 
filter 

String of 
words 

Sort 
filter 

Sorted string 
of words 

Unique 
filter 

Sorted string of 
unique occurance 

of words 

D1c t1 onary 

Compare 
fil ter 

Misspelled 
words 

UNIX " pipe" programming structure directs results of a programming module, or "filter." A pipe can consists of a number of filters, with 
input at one end and output at the other. Filters work in parallel, and generally do not require temporary disk storage. Example illustrates 
a spelling-checking program. 

Panatec, Inc. 

PANA/BASIC 

'77/'82 

8086, 8080/8085, Z8o 

general purpose, development, 
real time 

16 

16 

no 

48K/512K 

8 floppy drives , 8 Winchester 
drives 

yes 

BASIC, Assembler 

sequential , random , ISAM 

partitioned with dynamic alloca
tion, bank, map, overlay 

disk reorganize , sort , merge, file 
protection and securing , word 
processor 

$200-$1500 
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Phase One Systems, Inc. 

OASIS 

'77/'82 

Z80 

general purpose, development 

16 

16 

yes 

56K/784K 

8 drives, 16M 

yes 

BASIC, FORTRAN, COBOL, Pas
cal , C, Assembler, EXEC 

sequential , ISAM, keyed direct, rel
ative direct 

3 overlays, as many as 16 parti
tionable banks 

2 editors , debugger , WP , DB , 
backup, sort, conversion, commu
nications 

$500, single-user; $850, multi-user 

single-user applications can be run 
on multi-user version without modi
fication ; supports 24 non-disk 
peripherals 

389 
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Phase One Systems, Inc. 

OASIS-16 

'82 

8086/8088, 68000, 16000 

general purpose, development 

32 

32 

yes 

128K/1M 

4G 

yes 

BASIC, FORTRAN, COBOL, Pas
cal , C, Assembler, EXEC 

sequential , ISAM, keyed direct, rel 
ative direct 

various schemes supported, each 
task gets 64K for code, 64K for 
data 

editor, debugger, WP, DB, backup, 
sort, conversion, communications 

$1495 

supports single-application proces
sor, multiple 1/0 processors; 
68000, 16000 versions scheduled 
for 4Q release 

389 

SofTech Microsystems, Inc. 

UCSD p-System 

'77/'80 

8086, 68000 , 8080 /8085 , zao . 
6502, 6809, 9900, LSl /PDP-11 

general purpose, development 

N/S 

no 

48K/128K 

N/S 

no 

UCSD Pascal , FORTRAN-77 , 
BASIC, Assembler 

random 

swap 

print spooler , graphics, native 
code generator 

$375; 35% re-seller discount; vari
ous licensing plans 

64K RAM required for develop
ment system; maximum 64K RAM 
for 8-bit µps ; optional features : 
CAI and CP/M-UCSD p-System 

390 
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Some operating-system problems 
may have hardware solutions. 

dynamically modifiable priority-scheduling levels. It 
handles as many as 16 processors on the Multibus, using 
single-processor programs. 

memory and mailbox intertask communications. It can 
be used for development applications as well. MTOS 
from Industrial Programming is a real-time system 
accommodating as many as 4096 tasks with 255 

Other unique systems include TeleSoft's ROS, sup
porting Ada; FORTH Inc. 's FORTH operating system, 
supporting the FORTH programming language; and 
TurboDOS from MuSys, offering compatibility with 
CPIM, improved speed and larger disk and file support. 

The CP/M family, MS/DOS and OASIS can be expected 

MEMORY AND FILE MANAGEMENT 

An operating system allocates 
memory to a user and organizes 
information into files. These tasks can 
be accomplished in a variety of ways, 
depending on the resources available 
and the needs of the application. 

A single-user system with modest 
memory demands can get by with a 
contiguous memory scheme, in which 
memory is allocated into large 
neighboring blocks. Data are trans
ferred into and out of these blocks 
when necessary by the user. If the 
CPU's address space is larger than the 
physical memory space, swapping 
and overlaying techniques can be 
used to transfer segments of data 
between the disk and memory. In a 

swap, memory and disk segments 
change place; in an overlay, the disk 
segment is simply written over the 
memory segment, remaining on the 
disk as well. Memory banks allow 
memory sizes larger than the address 
space of the CPU. The CPU deals with 
one bank at a time, switching to 
another bank to provide additional 
memory or to provide a separate 
memory to another user. Users can 
share memory through partitioning, 
with each user's area of memory 
inaccessible to other users. 

File management can also be 
approached in several ways . A 
sequential file stores records in order 
of record number; records must be 

Company Software Dynamics 
Technical Systems 

Consultants, Inc. 

Operating system SOOS 

'78/'82 

6800,6801 , 6809 

FLEX 

'77/'79 

6800, 6809 

accessed by searching through the 
entire file in order until the right record 
is found. Random files allow direct 
access to any record. The technique 
does not require records to be stored 
in a particular order, but variable
length records are not as readily 
supported as in sequential files. The 
indexed sequential access method 
(ISAM) provides features of both 
techniques: records are stored se
quentially, while a separate file of 
keys (such as names or zip codes) 
allows the direct access of any record. 
This scheme is more complex, 
however, and uses more disk space. 

Telecomputer International 
Systems, Inc. 

TIS-APL 

'76/'82 

z00 

Year of first / latest version 

Microprocessors supported 

Appllcations general purpose, development, 
real time 

general purpose, development, 
real time 

general purpose, development, 
real time 

Maximum no. of users 

Maximum no. of concurrent 
tasks 

Multi-processor support? 

Minimum/maximum RAM 
supported 

Maximum disk storage 

Direct memory access 
supported? 

Languages supported 

File management 

Memory management 

Utilities 

Price 

Notes 

Circ le no. 
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7 

optional 

56K/512K 

2G 

yes 

BASIC, ASM 

sequential , random, tree, hashed 
directories 

contiguous, overlay , bank , page 
map 

optional: screen and line text edi
tors, file binary inspect/modify, sort 

single-user: $230, $172, reseller; 
multi-user option : $700, $525, re
seller, network option : $250, $187, 
reseller ; volume discounts negoti
able. 

network version can be used with 
mult i- user versions; object pro 
grams can be encrypted by proces
sor serial number for security ; 
supports hard, floppy, cartridge 
storage of any format 

391 

2 

no 

20K/64K 

20M per drive 

yes 

BASIC, Assembler 

sequential, random 

contiguous 

over 50 available 

$150; OEM licenses available 

392 

4 

4 

no 

64K 

4 drives, 96M 

yes 

APL 

direct access 

bank 

editor, disk backup, DB, communi
cations, machine language inter
face , graphics 

$1 195; reseller, $836 

available without communications 
and support for $495 (end-user) 

393 
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to retain the lion's share of the low-end 16-bit market 
for some time. Enhanced versions will come and go, 
beefing up multi-user, multitasking and file- and 
memory-management features, but the three are 
unlikely to change drastically as they battle for vendor 
recognition. If UNIX and its derivatives manage to 
break out of the superminis into direct competition with 
low-end operating systems, some pressure will be on 
their developers to adopt UNIX-like features while 

(a) (b) 

1 4 

2 9 

3 1 

2 
4 

7 

5 • • • • • • • • 
• • 
N N 

clinging to compatibility with existing software. 
Some operating-system problems may have hard

ware solutions. Dual-processor microcomputers, such 
as those introduced by Tandy Corp., DEC and Vector 
Graphic, Inc., offer 8-bit software compatibility and 
16-bit performance to ease the transition. 

The availability of memory-management chips will 
boost the performance of many operating systems 
without complex software modifications. • 

(c) Index Data file 

Key 1 Data 1 

Key 2 Data 2 

Key 3 Data 4 

Key 4 

Data 3 

Key N 

Fiie-management techniques include sequential (a), random (b) and indexed sequential (c) . Sequential files must be searched through 
in order, while it is sometimes difficult to construct variable-sized records in random files. Indexed sequential files allow direct access 
through keys. 

Telesoft 

ROS 

'78/'82 

8086/8088, 68000 

general purpose, development, 
real time 

1 

N/S 

no 

256K/16M 

N/S 

yes 

Ada, Pascal , Assembler 

sequential , random 

swap 

screen editor, source compare, 
sort /merge, WP, link editor 

$175-$4000; 65% discount with 
quantity 100 

can run on VAX-11 /780, IBM 370, 
allowing program downloading ; 
available for IBM PC; price varies 
with utilities ordered 

394 

UNIX 

'74/'82 

Western Electric Co. 

68000, PDP/LSl -11 

development 

N/S 

N/ S 

no 

96K/ N/S 

N/S 

yes 

C, FORTRAN 

tree 

contiguous, swap 

over125 

$28,000 (version 7) 

prices drop with volume, rise with 
number of users per system 

395 
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IDRIS 

'81 

Whltesmiths, Ltd. 

68000, 8080, Z80, PDP/LSl-11 

development 

N/S 

N/S 

no 

96K/ N/S 

300M 

yes 

C, Pascal , Assembler 

tree 

contiguous, swap 

most UNIX 

$2250 

UNIX-like system designed for low
end, 16-bit multi -user systems ; 
runs on zeo with memory banks (2 
64K banks minimum); can run on 
floppies without hard disk; FOR
TRAN available from OEMs 

396 

1RMX86 

'80/'82 

8086, 8088 

real time 

4-8 

N/S 

yes 

0/1M 

N/S 

yes 

Intel Corp. 

BASIC, FORTRAN, Pascal 
COBOL, C, PL/1 

hierarchical 

dynamic allocation 

screen editor, debugger, librarian 

$395; OEM license: $600 plus $130 
per unit 

can be used for commercial con
trol , e.g. database machines; re
quires 16K RAM; version for 286 
available 2/83 

397 
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COMPUTER·AIDED DESIGN 

Logic design system·s 
uses in-house and 
remote facilities 

RON LAKE, Texas Instruments Inc. 

Package and vendor support free array 
developer of many design tasks 

A logic-array development system from Texas In
struments Inc. provides users of several 32-bit ma
chines a software and support package for the design, 
analysis and masking of TI arrays. The transportable 
design utility consists of TI software run on a client's 
computer. Actual logic-array fabrication and prototype 
and mask production are carried out at TI facilities. 

The package 

The TDU software comes to a user as a set of 
Wirth-standard Pascal programs integrated into Digi
tal Equipment Corp. 's v AX 11/780 32-bit super
minicomputer and IBM Corp.'s 4341 and larger main
frames (Fig. 1). Integration into other machines, such 
as Data General Corp.'s MV/8000 series, is under 
development. The heart of the TDU is the hardware 
description language, a compiled, nonprocedural lan
guage that translates a logic description into a 
machine-readable database at the net-list level. The 
source code forms a documented design database, with 
each module of the design coded as an HDL subroutine 
and subsequently "interconnected" via a master mod
ule. Documentation allows tracing errors to a module, 
which is then checked and verified by simulating the 
source code of the module itself. 

Control over critical gate layout and signal routing is 
user-defined through the HDL. The HDL's higher-level 
language control over automated layout and routing 
constrains the design automation to net critical timing 
paths without requiring extensive user intervention. It 
does this by logically grouping critical gates and macros 
and assigning physical cell locations on the master bar. 
Signals are then assigned criticality factors to control 
the remaining auto layout and auto routing. 

Test vectors are then generated using TDU's test
description language and the simulation-control lan
guage (SIMCL). With TDL and SIMCL, users can specify 

MINl·MICRO SYSTEMS/September 1982 

Multi -user access. 
12· 15 users possible 
depending on leve l 

of machine dedication 

VAX 11/780 
or 

IBM 4341 

• Pascal compiler 
(Wirth standard) 

• 512K·byte user· 
part1t1oned core 

• Multi-user. 
time-sharing 
environment 

Bell 201 C or 

• TDU storage 
• Main data 

storage 

2088 modem 
2400-/4800-baud 
3780 dial-up link 
to Tl-Dal las for 

backup and database 
transfer 

Fig. 1. Hardware requirements for in-house TDU supp ort include 
32-bit computer and SOM bytes of storage. System allows customer 
to develop design database for remote transmission to Tl in Dallas, 
where design process is completed. 

test conditions appropriate to their designs. SIMCL 
allows high-level language control to aid in generating 
input test conditions, while expected output results can 
be included for verification as part of the TDL format. 
The event-driven, multivalued logic simulator routine 
reads these test vectors as input, then presents the 
user with the logical activity and timing responses of 
the design in several formats . The circuit's perform
ance can be compared to a user's expectations, and 
unexpected results can be traced to the offending 
module in the original HDL logic description for 
correction and resimulation. 
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Software provides user-defined control 
over critical gate layout and signal 
routing. 

A1 

HDL program for array design written in Tl software replaces 
graphics representation. Programs are used to construct an in-house 
database, which is sent to Tl facilities for design completion and 
mask prototyping. 

Tl-provided 
technology files 

Tl-provided 
design tools 

In contrast to conventional CAD methods for mini
computers, TDU does not require special hardware such 
as graphic terminals and light pens, nor the attendant 
manual placement and layout of the logic schematic. A 
user can make as many runs as is required on in-house 
equipment, eliminating the two- to six-hour turnaround 
t ime characteristic of queued batch-processing. 

HDL can also support a larger database than many 
CAD systems, able to manage 10,000 gates for multi
part systems. This 10,000-gate system could be used to 
design a mainframe ALU. 

Block array design. 
In bus (0 to 3. 0 to 7) at input. 
Control (0 to 7) at input ; 
Outbus (0 to 7) at output , 
structure 
G 1 STL 1 In bus (0), 
G2: JKFF 
G3: LATCH 
G4: LATCH 

G84: 4 bit Reg 
G85: 4 bit Reg 

End; 

Graphic representation of logic arrays used oy conventional CAD 
systems are entered by light pen, digitizer or keyboard. Some 
systems allow viewing at different levels of detail as well as clesign 
checking and simulation. 

Simu lation 
• Functionality 
• Timing 

Design analys is 
•Testability 

Test-pattern grading 
• Single " stuck at " faul ts 
• User capabili ty to 

insert/delete faults HDL design 
database 

Design release 
packet 

• Technology adherence 

Tl design qual1f1cat1on 
• Simulation 
• Analysis 
• Test pattern grading 

Customer op tions 
for design edi t 

Database 
auto·roullng 

Des ign 
venf1cat1on 

Prototype 
development 

Fig. 2. TDU logic design and prototype development tasks are divided between customer and Tl. Customer develops design release 
on in-house system, and Tl takes design release and develops prototype. 
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fa 
Any microsystem gives you 

one fast terminal. 

rararararararara 
rararararararara 
rararara~~~~ 
rara~ra~~~ra 

Molecular gives you 32. 

Add terminals to most micro
based systems, and the systems 
start to run out of gas. 

But not with the new super
micro from Molecular Computer. 
You add terminal after terminal 
without response time slowdown. 
Because every user has the speed 
and power of a standalone com
puter. All the way up to 32 ter
minals. 

With an entry price under 
$8,000, Molecular gives you a 
smooth growth path to main
frame power. So your system can 
grow as fast as your business. 
And if you're an OEM, basing 
your product on a Molecular 
Supermicro will help your busi
ness grow faster. 

How do we do it? With a 
unique bus architecture that con
nects each user with shared peri
pherals- and with every other 

user. With each terminal you add, 
Molecular adds a Z80A CPU and 
64K of memory dedicated to that 
terminal. 

So each user enjoys the power 
and throughput of a standalone 
computer. Plus the economy and 
efficiency of shared data and peri
pherals. And because Molecular 
is CP!M®* compatible, each user 
has a world of application soft
ware to work with. 

Production units are shipping 
now. To schedule a demonstration 
at a distributor in your area, or to 
get full information, call or write 
Molecular Computer, 1841 
Zanker Road, San Jose, CA 95112. 
(408) 995-5440. 

Molecular Supermicro. The 
computer system that doesn't 
slow down as it grows up. 

*CP/ M is a registered trademark of Digital 
Research, Inc. 

CIRCLE NO. 109 ON INQUIRY CARD 

m molccula1 
•compute• 
The Supermicro Company™ 



The 10,000-gate system could be used 
to design a mainframe ALU. 

On to Dallas 

With the HDL-designed logic description accom
plished, the database is transferred through dial-up RJE 
links to Tl's central computing facilities in Dallas where 
the rest of the design, including mask generation and 
prototyping, takes place within 12 to 16 weeks (Fig. 2). 
The TI computers route critical signal paths, and rarely 
require the manual rerouting of unconnected signal 
paths. TDU also offers the option of simulating a design 

Logic Net list 

TDU design process 

Customer Vendor 

~Training/documentation 

Prototype order ___.... 
I 

+ DA access 
I 
I 
I 
I 

Macro functions 
description practicality. 
encoding test generation Simulation, 

test·vector 
grading 

Design release -----~----+-.
Design rule 
check and 

qualification 
Auto placement 

+--Critical 
signal 

resimu lation 

I 
Critical 

- signal 
res1mulat1on 

Autorouting 
(99.9%) 

Design rule 
check and 
schematic 
verification 

TDU 

Interactive 
- routing 

completion 

Tooling for 
mask generation 

allow STL logic design, analysis and simulation, and the 
TDU will be upgraded to include new simulation models 
and design rules for the ASTL family on its release. The 
TDU will also be upgraded to include simulation models, 
design rules and a hard-wired macro family for the 
coming CMOS array family. 

The initial year lease of TDU software will cost about 
$65,000, including on-site installation on the user's 
computer system, software maintenance, updates for 
the first year and user support. • 

Ron Lake is a systems engineer at Texas Instruments Inc. , 
Houston. 

Remote CAD process 

Customer Vendor 

..,.11('--+-I _ _ Training/ 
Prototype order. 

production commitment 1 

--+-
1 
--- CAD access 

Logic schematic 
description, test -+ 

generation Simulation, 
test vector 

Critical grading 
preplacements 

Placement 
improvement. 

critical 
routing 

Interactive 
routing 

completion 

Final design 

Autoplacment 

Autoroutlng 

Design rule 
check 

- Macro Functions 

verification --1~------+--
and release Tooling for 

mask generation 

CAD 

Comparison of TDU and CAD processes shows TDU frees customer from several design tasks. 

using actual time delays after auto layout or auto 
routing. 

Prototypes are produced using a direct-write Elec
tron-beam on wafer equipment, controlled by the 
output of TI in-house computers. After a customer has 
tested the prototype and given the go-ahead, produc
tion masks are generated, again using E-beam lithogra
phy equipment to maintain prototype specifications. A 
planned random test pattern grader will allow test 
vector grading, modeling only 15 percent of the internal 
"stuck-at" nodal faults instead of the full 100-percent 
fault modeling now used. 

TDU is compatible with all of Tl's families of arrays. 
Software function macros, logic-simulation models and 
logic-design rules have been encoded in the TDU to 
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NEXT MONTH IN MMS 

Two profile surveys will hold the spotlight in the 
October feature section of Mini-Micro Systems: 

•Available add-in memory board products and 
their vendors will be tabulated and factors analyzed 
that affect their markets and distribution channels . 

•A survey of enclosures will examine this impor
tant product sector from an integrator 's point of 
view: what to look for, what to ask for and who to ask. 
Other articles will cover: 

•Memory technologies 
•Vertical magnetic recording 
•Optical disks 
•Associative memory 
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Introducing the $995 Smart Terminal 

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

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

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

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

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

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

Think economical. Think ergo
nomical. Think Wyse. 

For complete specifications and an 

CIRCLE NO. 23 ON INQUIRY CARD 

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

W YSE TECHNOLOGY, INC. 
2184 Bering Drive 
San Jose, California 95131 
408/946-3075 
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This Fall, 
A First 
It's the first pan-European 
computer show in which a 
major portion of our entire 
information processing 
industry will be repre
sented abroad. And the 
first show designed 
specifically for marketing 
to European ISOs. 

Europe's Ready 
Right now, Europe's at 
about the same place the 
USA was a few years ago: 
poised to plunge into 
smaller computers in a big 
way. The potential : a 
multibillion dollar market 
for computer products. 
And the people about to 
deliver this mass market 
will be dealers, system 
integrators, distributors. 
retailers , office machines/ 
products dealers ... the 
whole range of ISOs. 

In other words, exactly the 
kind of audience that 
COMDEX shows are 
famous for delivering . 

We'll Bring 
the Market 
Meaning not only Europe's 
current ISOs, but its vast 
number of future re-sellers 
as well. Since this is the 
first computer show 
specifically designed for all 
of Europe, we' ll be 
promoting it heavily in all 
of Europe's major 
publications. Sa tu ration 
advertising, PR and direct 

November 8-11, 1982 
RAI Congress and Exhibition Centre 

mail in every European 
country. And we'll be 
talking their language, 
quite literally , in what we 
say and how we say it. 

We'll Bring the 
Booths 
Special arrangements with 
KLM will make your 
arrangements hassle-free. 
We'll either ship your 
booth rig ht to tile 
Exhibition Centre for you. 
Or put you in touch with 
one of Amsterdam's finest 
"shell stand" builders. So 
you can find your standard 
or custom-designed booth 
waiting for you . 

We'll Even Bring You 
And , if you like, your entire 
family . Through our travel
company subsidiary , we 
can offer you reduced-rate 
fares and accommodations 
in Amsterdam. Special pre
and post-show tours , too. 

We'll Make It Easy 
If you've been wanting to 
get into the European 
market ... or get into Europe 
in a bigger way , you 've 
never had a better chance. 
It couldn 't be easier. 
Quicker. Or less expensive. 
Need we tell you more 
about COMDEX/Europe? 
Just give us a call. 
(617) 879-4502 
(800) 225-4620 
TWX 710-380-7645 
Telex 951176 
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Many printers can give you good 
print quality on a first copy The real 
challenge is to give you that same 
quality, copy after copv, on multi
part forms. 

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

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

This same design approach also 

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

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

Printronix, Inc., 
17500 Cartwright Rd., 

PO. Box 19559, 
Irvine, CA 92713. 

PRINTRONIX 
It's simple, to be reliable. 

REGIONAL SALES OFFICES: PACIFIC; Irvine, CA, (714) 549-7700. WESTERN; Colorado Springs, CO, 
(303) 593-0052. CENTRAL; Westmont. IL, (312) 325-3662. ATLANTIC; Nashua, NH, (603) 888-6140. 
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MINICOMPUTERS 

Pipelining and new OS 
boost mini to 8 MIPS 

ED BASART, DAVID FOLGER and BILL SHELLOOE, Ridge Computers 

CAD-oriented supermini uses simplified instructions, 
bit-mapped graphics and a UNIX-like OS 

Although minicomputers are still favored for applica
tions requiring heavy computation, the trend in recent 
months has been to microprocessor-based work sta
tions. Many manufacturers have avoided the minicom
puter arena on the grounds that machines from Digital 
Equipment Corp., Data General Corp. and others have 
had the territory well in hand. 

8 million instructions per sec. A virtual-memory 
architecture implementing a private CPU memory bus 
and a 125-nsec. instruction cache further contribute to 
the machine's performance, which compares favorably 
to DEC's VAX-11/780 in some benchmarks. The Ridge 
Thirty-Two also provides a UNIX-like operating system 
with an enhanced file structure and virtual-memory 
bit-mapped graphics displays for as many as four users. In the face of these trends, Ridge Computers is 

offering a new 32-bit minicomputer for CAD, scientific 
and engineering applications. Instruction set design 

Built with off-the-shelf bipolar MSI and LSI technolo
gy, the Ridge Thirty-Two uses a simplified instruction 
set in a pipelined processor to achieve speeds as high as 

To achieve processing speeds as high as 8 MIPS and 
keep hardware and firmware costs low, the Ridge 
Thirty-Two provides a simplified instruction set with 

System 

Gould S.E.L. 32/87 

Ridge Thirt y Two 

DEC VAX-11 /780 

DEC VAX-11 /780 

DEC VAX-11 /750 

System 

IBM 3081 

Ridge Thirty Two 

DEC VAX-11 /780 

DEC VAX-11/750 

IBM 4331 

Function 

32-bit register ADD 

Shift left 0 to 15 bits 

Indexed 32-bit load from memory 

Indexed 32-bi t store in to memory 

Conditional branch (predicted correctly) 

Unconditi onal branch 

32-bit floating point add 

•f loat ing point arithmeti c 

Whetstone program results 

Performance 
(1000 Whetstones/sec.) 

3760 
1500 

1168 (with FPA •) 

753 (without FPA ·) 

331 

Puzzle program (subscript version) 
Time (sec.) 

1.3 

2.2 

9.4 
18.4 

45.0 

Ridge instruction limes (from cache) 

Performance/price 
(Whetstones per secJdollar) 

14.2 

25.0 

6.5 

4.7 

3.9 

Minimum execution lime 
in microsec. 

.125 

.125 

.500 

.375 

.250 

0 
1.750 

Benchmark results and instruction times for Ridge Thirty-Two compare favorably to other minicomputers, and even to mainframes 
in many cases. 
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Branch instructions contain a bit that 
indicates whether the branch is taken 
most of the time. 

limited addressing modes. 
The Ridge instruction set contains only those instruc

tions important to engineering and scientific computa
tion. Instructions useful to commercial applications, 
such as the packed decimal arithmetic and COBOL 

output editing capabilities of the v AX, can be performed 
on the Ridge Thirty-Two by subroutines if required. 

Because simple LOAD, STORE and arithmetic opera
tions usually predominate in high-level scientific lan
guage programs, the Ridge Thirty-Two incorporates 
only such basic instructions, combining them for more 
complicated operations. LOAD and STORE are the only 
instructions that reference memory; arithmetic opera
tions such as add and subtract use register format. The 

Register format 

Memory reference format 
16·bit signed 

displacement 

Memory reference format 
32-bit 

displacement 

0 

0 

0 

OPCODE 

OPCODE 

OPCODE 

R1 

7 

I R1 

7 

R1 

7 

v AX includes more complex instructions, such as one 
that takes two variables from memory, adds them and 
replaces the result in memory. The Ridge performs this 
operation with a sequence of four simpler instructions. 
The processor decodes most instructions in one cycle by 
placing all information about the operation to be 
performed in one s-bit op code at the beginning of each 
instruction (Fig. 1). This op code indicates the instruc
tion type and the addressing modes, and is used as an 
index into a microstore ROM containing control informa
tion. 

Registers are specified by the byte after the op code; 
the processor examines the op code and pre-fetches the 
registers in parallel with the execution of the previous 
instruction. Because the v AX has a larger instruction 
set with many addressing modes, its op code cannot 
supply as much information. Instead, the first byte of 
each operand must be examined to determine that 
operand's addressing modes. The bits that specify 
registers, furthermore, cannot be determined until all 
the operands have been decoded, precluding register 

R2 

15 

R2 Displacement 

15 31 

I I. I • R2 Displacement 

15 
T/ 

47 

Fig. 1. Ridge instruction formats completely specify function in 8-bit op code. The same bits (7-15) indicate which registers are involved, 
regardless of the instruction type. VAX-11 instructions do not have a standard format. 

LOAD RO, R1 , 4096 

Hex code: 

Load the 32-bit word at the address specified by the contents of register 1 plus 4096. 

STORE 

ADD 

RO, R1 , 131072 

Hex code: 

RO,R1 

Hex code: 

D6-opcode 
01 · register specification 
10 ·displacement 
00 · displacement 

Store the 32-bit contents of register 0 at the address specif iced by the contents 
of register 1 plus 131072. 

86 -opcode 
01 · register specification 

~ )displacement 

Add the 32-blt R1 to RO and place the result in RO. 

03 -opcode 
01 · register specification 

Examples of Ridge instructions show that registers specifying operands are located at same bits in instruction . 
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pre-fetching. Most v AX architecture implementations 
thus require at least one cycle to examine the op code 
and an additional cycle for each operand. A two-operand 
instruction would run at least three times as fast on the 
Ridge Thirty-Two as on the VAX if other performance 
features were equivalent, but the complexity of the 
v AX instructions reduces the Ridge's speed advantage. 

Machines that incorporate operations with special 
addressing requirements-such as missing addressing 
modes, limits in address range and specialized uses for 
registers-pose difficulties for compiler designers be
cause extra tests and case analyses are needed to 
handle the special situations. Microcomputers in gener
al tend to suffer from these difficulties. The VAX avoids 
the problem by allowing any addressing mode for each 
instruction. Ridge takes the opposite approach, provid
ing a single, register-oriented addressing mode for each 
arithmetic operation. 

Pipelining speeds instruction execution 

The steps usually involved in processing an instruc
tion include fetching the instruction from memory, 
decoding it to determine its type, fetching its operands, 
executing the instruction and storing the result in a 
register or memory. Each of these operations generally 
takes at least one machine cycle. Pipelining is a 
technique whereby some of the instruction-processing 
operations overlap. While one instruction is executing, 
for example, the next instruction could have its 
operands fetched, and the instruction after that could 
be decoded. By pipelining these operations (Fig. 2), the 
Ridge processor can execute many instructions at an 
effective rate of one instruction per cycle, a rate usually 
attained only on such large machines as the CRA Y-1 and 
the IBM 370-195. 

It is difficult to implement pipelining on a machine 
that allows an instruction to store in the instruction 

stream because an instruction that is modified may 
have been pre-fetched. Pipelined architectures that 
permit this self-modifying code, such as that of the IBM 

370, must include expensive hardware to detect its 
occurrence and provide the correct results. The Ridge 
architecture avoids the problem by providing each 
process with 4G-byte linear address spaces for code and 
data. Because code space is separated from data space, 
and because STORE instructions cannot reference code 
space, the Ridge processor need not check for self
modifying code. 

The implementation of branch instructions is critical 
to the performance of pipelined machines. Without 
special hardware, a conditional branch instruction 
empties the pipeline because the processor cannot 
pre-fetch the next instruction until the outcome of the 
branch has been determined. On high-performance 
machines, branches can be among the slowest instruc
tions. A technique for predicting branches is sometimes 
used to allow the pre-fetch unit to assume a path; the 
pre-fetch unit can then begin fetching and decoding 
along the assumed path. Only when the assumption 
proves false does the pipeline have to be emptied and 
restarted. There are some problems encountered in 
applying this prediction technique to existing architec
tures. In the case of the IBM 370 architecture, for 
example, the target of a branch depends upon the 
contents of a base register. Because the base register 
can be modified by instructions immediately before the 
branch, it is difficult and expensive to predict where a 
branch instruction will go on the basis of this register. 
The Ridge compare-and-branch instructions use a 
nonmodified address in the instruction itself, and can 
thus be processed by the fetch unit without accessing 
the registers. These instructions also contain a bit that 
indicates whether the branch is taken most of the time. 
For example, the compare and branch at the end of a 

MOV L"4096(R1), RO 

Hex code: 

Load the 32-bit word at the address specified by the contents of register 1 plus 4096. 

MOV 

ADDL2 

RO, L" 131072(R1) 

Hex code: 

R1 , RO 

Hex code: 

DO - opcode 
C1 - source operand (reg . 1) 
10 - displacement 
00 - destination operand (reg . 0) 

Store the 32-bit contents of register Oat the address specified by the contents 
of register 1 plus 131072. 

DO - opcode 
50 - source operand (reg . 0) 
E1 - destination operand (reg. 1) 

~~)displacement 
00 

Add the 32-bit R1 to RO and place the result in RO. 

AO - opcode 
51 - source operand (reg. 1) 
50 - destination operand (reg . 0) 

Examples of VAX-11 instructions for same operations show operands are not always located at same point in instructions. As many as 13 
types of variable-length operands are supported, so that first byte of each operand must be examined to decode instruction. 
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A new software function can be 
implemented by adding a new 
service process. 

FOR loop will usually be taken and can be marked 
accordingly at compile time. In addition, the Ridge 
pre-fetch unit can detect unconditional branches and 
pre-fetch their target in parallel with execution of other 

instructions. In many cases, an unconditional branch 
does not use execution cycles, and does not contribute 
to program execution time. Because of these tech
niques, correctly predicted branch instructions execute 
faster on the Ridge than on large IBM mainframes. 

The Ridge Thirty-Two pipelined architecture results 
in relatively fast benchmarks (see table). In programs 
dominated by array referencing, testing and procedure 
calls, the Ridge Thirty-Two achieves an average 
execution rate of about 4 MIPS , or one instruction every 

Machine cycle 

2 3 4 5 6 8 9 10 

r Decode Operand Execute Store 
fetch resul t A 

B Decode Operand Execute Store 
fetch result 

Decode 
Operand Execute 1 Execute 2 Execu te 3 

Store 
fetch result c 

Decode Operand Execute Store 
fetch result D 

Decode Operand Execute Store 

J fetch result E 

Inst ru cti on 

Fig. 2. Instruction pipelining in Ridge CPU overlaps decode, operand fetch, execute and store result operations. In this example, instruction 
C has three execution cycles, which partially empty the pipeline; the other instructions all have single-execution cycles. 

Message-oriented 
operating system 

Kernel 

Hardware 

Procedure-oriented 
operating system 

Kernel 

Hardware 

Fig. 3. Message-oriented and procedure-oriented operating systems can both have kernels that receive requests for services from user 
programs. In a message-oriented system, the kernel transfers the request to the appropriate process manager, which may be a single system 
process (red), a single process per user (green) or a multiple process per user (blue). In a procedure-oriented system, the kernel itself 
performs the required services. 
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New packages, new prices and new features offer you a 
wider range of choices from UDS' popular 201 and 202 
modem families. 

Choice #1, $695*-a 201B with these just-added fea
tures: self-test, digital loopback, end-to-end test, anti
streaming protection . 2400 bps, dedicated line. 

Choice #2, $775* - a 201C now offering self-test, end
to-end test (half-duplex mode), built-in satellite option , 
and a talk/data selector switch. 2400 bps, dial-up line. 
·single unit prices. 

Choice #3, $425* - a 202T with self-test capability and 
anti-streaming protection as new features. 0-1800 bps, 
dedicated line. 

Choice #4, $475* - a 2028 featuring new self-test, talk/ 
data selection and built-in satellite option. 0-1200 bps, 
dial-up line. 

All these new choices are operationally Bell-compatible. 
For details, call your UDS distributor or contact Universal 
Data Systems, 5000 Bradford Drive, Huntsville, Alabama 
35805-1953. Phone 205/837-8100; TWX 810-726-2100. 

"Confidence in Communications" 

Universal Data Systems ® MOTOROLA INC. 

Information Systems Group 
DISTRICT OFFICES: 
Old Bridge, NJ, 201/251-9090 •Blue Bell, PA, 215/643-2336 •Atlanta, 404/998-2715 • Chicago,312/441-7450 •Columbus, OH, 614/846-7478 •Boston, 617/875-8868 
Richardson, TX, 214/680-0002 •Englewood, CO, 303/694-6043 •Houston, 713/988·5506 •Santa Ana, 714/972-4619 •Sunnyvale, 408/738-0433 

CIRCLE NO. 152 ON INQUIRY CARD Created by Dayner/ Hall, Inc .. Winter Park, Florida 



LOAD and STORE are the only 
instructions that reference memory; 
arithmetic operations use 
register format. 

Ridge 
CPU 

Main 
memory 

128K byte 
bit map 

CPU memory 
bus 

Display 
controller 

128K·byte 
refresh memory 

Page in 

Page out t 
110 bus 

Fig. 4. Graphics display refresh process uses 128K-byte bit map 
kept in each user's virtual-memory address space. Bit map is paged 
into display controller refresh memory from main memory, so that only 
pages that have been modified need be transferred. 

two machine cycles (Fig. 3). Such programs are fairly 
representative of CAD programs that manipulate geo
metric structures such as VLSI masks. The Ridge 
Thirty-Two achieved a lower MIPS rate on the Whet
stone benchmark because this program is dominated by 
slower floating-point instructions representing analysis 
computations. 

Memory architecture 

Ridge's demand-page virtual memory is built around 
a 2M-byte main memory connected to the CPU by a 
private bus, and a 125-nsec. instruction cache. The bus 
connecting the CPU to memory provides separate 32-bit 
data paths for virtual addresses and data, allowing the 
CPU to send an address to memory while it is receiving 
data from the previous memory operation. The CPU can 
thus receive one 32-bit word from memory every 
375-nsec. memory cycle. And, because the CPU is the 
only node on its memory bus, arbitration overhead is 
minimal. 

The VAX-11/780 CPU communicates with its memory 
through the synchronous backplane interconnect. The 
SBI has a 32-bit data path multiplexed between address 
and data. Memory-cycle time on the VAX-11/780 is 600 
nsec., but, because the SBI is shared by multiple I/o 
adapters and memory controllers, the memory access 
time at the processor, including SBI overhead, is 1800 
nsec. The VAX-11/780 does, however, get 8 bytes of data 
on each access as opposed to 4 bytes for the Ridge 
Thirty-Two. The maximum memory-access bandwidth 
between the CPU and memory is, therefore, 10. 7M 
bytes per sec. for the Ridge and 4.4M bytes for the 
VAX-11/780. 

The v AX-11/780 provides a large instruction and data 
cache to shorten average memory-access time. This 
cache can provide a maximum of one 4-byte word every 
200 nsec. The Ridge memory system's faster access 

tion cache can deliver one 4-byte word every 125 nsec. 
Assuming an average instruction size of 4 bytes, the 
Ridge Thirty-Two can theoretically execute 8 MIPS 
compared to the VAX-ll/780's 5 MIPS. The Ridge 
Thirty-Two can achieve this theoretical maximum in 
many cases, but the VAX-11/780 cannot. 

One challenge of implementing virtual memory is 
providing a clean instruction abort for when an 
instruction references a missing page. The abort 
procedure must restore the CPU to the state it was in 
before beginning the instruction. It can be difficult to 
undo all the effects of a partially completed instruction 
that makes multiple references to memory and regis
ters, and extra hardware may be necessary to save the 
information for restarting such complex instructions. 
Because the Ridge architecture allows only load and 
store instructions to reference memory, implementa
tion of virtual memory is simplified. 

The Ridge operating system is a multitasking virtual 
memory system similar to UNIX in its system interfaces 
and in other features. ROS differs from UNIX and 
operating systems such as IBM-MVS and HP MPE/3000, 
however, in that it is message-oriented rather than 
procedure-oriented (Fig. 3). 

time warranted a smaller, less costly instruction cache. Ridge Thirty-Two minicomputer and graphics displays are de
Because of its simplicity, the Ridge 256-byte instruc- signed for CAD, scientific and engineering applications. 
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Designed for the OEM. Finally -
Mini-MAP! A powerful array proces
sor board set designed for the system 
integrator. Mini-MAP- brought to 
you by CSP!, the array processor spe
cialists with fourteen years of experi
ence and over 500 worldwide MAP 
installations. A perfect fit for PDP-11 
based systems. Four hex boards that 
plug into your PDP-11 backplane, 
consume only 125 watts of power and 
provide full 32-bit floating point 
precision. 
Shared Memory. Mini-MAP 
interfaces directly to UNIBUS for 
simplified programming and unprece
dented throughput. The PDP-11 and 
array processing unit share memory 
to eliminate host/array processor 
OMA transfers and to minimize 
overhead. 
Arithmetic Power. The wide 
dynamic range and precision of 32-
bit float ing point arithmetic, along 
with 7 MFLOPS of number crunch
ing power, offers cost/performance 
advantages for OEMs. For example, a 
1024 point Real FFT is done in 4. 2 
milliseconds - that's Mini-MAP 
math. 

• 32-bit floating point precision 
• 4 PDP-11* Hex boards 
• Shared-memory UNIBUS* interface 
• 150 FORTRAN-callable arithmetic routines 
• Compiler I Assembler I Linker I Debugger 
• Up to 16 MBytes of memory 
• 4.2 msec for a 1024 point Real FFT 
• $16,200. for basic configuration in OEM quantities 

CSPI 
THE ARRAY PROCESSORS 

Software Support. Mini-MAP sup
plies: a scientific subroutine library 
of 150 FORTRAN callable routines 
... an exclusive MCL/FORTRAN 
compiler and linker for combining 
subroutines into convenient host
callable modules ... a relocatable 
assembler for creating applications 
subroutines ... and a full set of user
friendly debugging tools and 
diagnostics. 
Modularity. Mini-MAP is expand
able. You can select additional mem
ory boards beyond the basic 64 KByte 
data memory, for up to 16 MBytes. 
And we can supply a wired backplane 
for your PDP-11 or provide a self
contained development system 
in a DEC*-compatible enclosure 
complete with power supply and 
UNIBUS cables. 
Get The Facts. Find out why 
Mini-MAP is the most cost-effective 
number crunching solution for your 
next product development. Call or 
write for complete specifications or 
for applications assistance. 

*DEC, PDP-II and UNIBUS are trademarks of 
Digital Equipment Corp. 

40 Linnell Ci rcle, Billerica, Massachusetts 01821 • 61 7/272-6020 •TWX: 710-347-0176 
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THE 
LIBRARY 
OF IMAGE So You Don't Have to Draw a Blank. 

P .. 10CESSING Without good software, even the best image processor 
~ draws a blank. And as you know, software development 

SOF'waRE can take months. Even years . 

• 
No more. The Gould DeAnza Library of Image Processing 
Software (LIPSa) cuts the job down to size. 

A Comprehensive Command Processor. 
Designed to run on Digital Equipment Corporation 's PDP-11 
and VAX minicomputers, LIPS provides the 
software tools you need to facilitate almost 
any image processing operation on our 
IP8500 and IP6400 Image Processors. 
Written in FORTRAN and MACRO, LIPS 
includes a "help" instruction program. Plus 
a comprehensive system of more than 30 
arithmetic, geometric , radiometric and gen
eral purpose image manipulation commands. 
That means you can concentrate your soft
ware efforts on the nuances of your specific 
imaging application . 
An Expanding Library of Applications 
Software. 
Gould DeAnza also offers an ever-expanding 
library of applications software. For instance, 
we provide a complete user interface to NASA's 
Earth Resources Laboratory Applications 
Software (ELAS) ... the most comprehensive 
LANDSAT processing software available. 
And we now have a new user interface to the 
Movie B. Y. U. software package that enables you 

to produce three-dimensional , shaded-
Somb surface computer graphics with 

rero Galaxy Image C full animation. 
- ourtesy f 

• 
0 

European South So Don't Draw A Blank. Call Us For Software 
ern Observa tory, Ima e Solutions Today. . . . . 

g Processing Group Whether your appl1cat1on IS medical 
imaging, remote sensing , publishing, 
non-destructive testing , CAD/CAM or 
media, LIPS can help you turn blanks 
into images. Call or write today for 
complete information and a copy of 
our brochure. 

•} GOULD 
Gould Inc. 
DeAnza Imaging & Graphics Division 
1870 Lundy Avenue, San Jose, Cal iforn ia 95131 
(408) 263-7155 ·TWX (910) 338-7656 
Eastern (516) 736-3440 · Central (312) 965-8110 
Southwestern (214) 458-0052 •Western (408) 263-7155 
Distributors Worldwide 
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By pipelining, the Ridge processor can 
execute many instructions in one cycle. 

In a procedure-oriented system such as UNIX, a user 
program issues a system call to the kernel to invoke an 
operating service. The kernel, which runs in a privi
leged mode and accesses all of memory, then performs 
the requested operation. A message-oriented system 
performs system service operations through processes 
rather than by kernel routines. A user program 
requests a service by sending a message to a system 
process that receives messages in a work queue, and 
responds when the process is completed. The kernel 
transfers messages between processes, but does not 
itself perform the system services. 

Message-oriented systems provide better modularity 
and functional isolation because critical system services 
are performed by processes that are protected from 
each other by memory-management hardware. These 
systems are usually easy to extend, because a new 
function can be implemented by adding a new service 
process that is independent of other service processes. 
In a procedure-based system, on the other hand, adding 
a new function generally means modifying and extend
ing the kernel. Because the kernel is usually a complex 
program that runs with little hardware protection, 
bugs are easily introduced and can be hard to find. 

CPU 

Full floating point, 
decimal and character 

string instructions 

Cache memory 

Memory 
controller 

Memory subsystem 

,.----------, 
' ' .-I-----_-------....,--: ! 

I I I I 

: 128K·byte , ~-1 
: ECG MOS ~J 

r--·----------, r------------1 
---- -: Memory :---; 128K·byte : 
____ .,: controller ~---..: ECG MOS : 

SBI •-----------.J '-----------l 

13.3M bytes/sec. 

110 subsystems 

Unibus 
adapter 

Massbus 
adapter 

as many as 4 total 

1.5M bytes/sec. 

Unibus 

2.0M bytes/sec. 

Massbus 

VAX-111780 hardware architecture includes a 32-bit Schottky TTL 
processor with a code and data cache. The CPU accesses memory 
through the synchronous backplane interconnect, which it shares 
with 110 adapters and memory controllers. 

Instruction 
fetch unit 

and branch 
prediction 

4-stage 
8 MIPS pipelined 

maximum execution 

CPU 

[5--
Winchester 

disk(s) 

Cache and 
pre-fetch unit 

CPU memory 
access 

10M bytes/ 
sec. 

Memory 
controller 

1/0 memory access 
8M bytes/sec. 

Floppy 
disk 

Printer/ Line 4 RS232 
plotter printer ports 

1·8 memory 
arrays 

(2M bytes 
total) 

c=) c=) 
(:-:.;::;;:.;::;;:) (:-~.;::.;::;;:;;:) 

Graphics displays 
1000 x 800 pixels 

Ridge hardware architecture includes a 32-bit processor, a dual-port ECG memory system and peripheral controllers that share a 
32-bit 110 bus. The processor is built with MS/ and LSI Schottky TTL components. 
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It can be difficult to undo all the effects 
of a partially completed instruction. 

File system 

The Ridge file system is superficially similar to that 
of UNIX, but its internal structure differs in a few 
significant ways. UNIX breaks files into discontinuous 
512-byte blocks (1024 on some VAX-11/780 systems). A 

Instruction fetch unit 

Instruction 
cache 

(256 bytes) 

Pre-fetch buffer 
and control logic 

Instruction 

Microcode 
storage 

ROM 

The Ridge Thirty-Two uses a 4096-byte page as a file 
block, and files are allocated in extents that are 
contiguous disk areas. The larger block size improves 
file system throughput because overhead to write or 
read a block is usually independent of block size, and 
more data are transferred in a single file I/O. Using 
extents to keep sequential data in order reduces disk 
latency. And by incorporating the caching of disk blocks 
into virtual memory, the entire main memory can be 
used as a global buffer pool for file pages. 

The Ridge computer system uses raster-scanned 

CPU memory bus 

Execution unit 

Barrel shifter 

Arithmetic 
logic unit 

R1 register 
select logic 

R2 register 
select logic 

Ridge CPU internal strue;,ure includes instruction-fetch and execution units that share a memory bus. The instruction-fetch unit obtains 
instructions to be executed over the bus, filling the instruction cache_ The execution unit contains a 32-bit ALU and a 32-bit barrel shifter that 
moves a block of data in one 125-nsec. machine cycle. 

file read returns a block directly from a main memory 
cache, if possible. Otherwise, a block is written from 
the cache to the disk, and the desired block is read into 
the newly created vacancy. The UNIX file structure 
keeps track of file blocks in a tree of indirect blocks 
pointed to by a file-control block. Files grow one block 
at a time as they are written. This structure is simple 
and works well for small files, but becomes inefficient 
for large, frequently referenced files. The tree struc
ture for a large file contains several levels of indirec
tion, thus increasing the chance that several disk I/Os 
may be needed to retrieve one data block. In addition, 
because files grow one block at a time, logically 
sequential blocks may be physically separate on the 
disk, thus leading to much arm movement and de
creased performance. 

ROS varies from the UNIX system's block structure in 
two major ways: larger contiguous blocks are used, and 
the caching of file blocks is handled in virtual memory. 
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bit-mapped displays for graphics. To maximize flexibili
ty and to keep the interface overhead low, the bit map 
resides in a user's address space. 

One way of displaying the bit map is to read the bit 
map words directly from memory, serialize them and 
shift them out to the display; the Xerox Alto graphics 
display uses this technique. The memory traffic gener
ated by refresh can consume more than 40 percent of 
the Alto's memory bandwidth, preventing the Alto 
hardware from displaying the entire screen. 

The technique of refreshing the display directly from 
main memory was not used on the Ridge system for 
several reasons. The Ridge displays have a higher bit 
density than the Alto, and are refreshed at a higher 
rate. Also, the Ridge Thirty-Two was designed to 
support multiple users, with each display requiring 
approximately lOM bytes per sec. ofrefresh bandwidth. 
To supply this bandwidth, each display controller board 
contains its own 128K-byte refresh memory. Data can 
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NECOM '82 
Boston 

Date: October 12, 1982 
Time: 1 :00- 7 :00 P.M. 

Place: Boston Marriott, Commonwealth Ave. 
and Route 128 at Mass. Turnpike, Newton, MA. 

TAKE A LOOK AT TOMORROW - meet the industry 
giants as well as the innovators who'll be tomorrow's leaders. 

A single source computer show for OEM's, sophisticated 
end users, dealers and distributors, Necom '82 features the 
industry's newest developments in a one-day regional format. 

Featured will be the latest in computers, from minis to 
micros, graphics, peripherals, systems and software. You're in 
good company at the industry's only comprehensive one-day 
show with exhibitors representing IBM, CDC, Memorex, 
Qume, Versatec, DEC, Data General, HP, Shugart, Lexidata, 
Dataproducts and more. 

Keep in touch with a volatile industry. See tomorrow's 
products ... today. 

For more information or invitations contact Norm De 
Nardi Enterprises, 289 S. San Antonio Rd., Suite 204, Los 
Altos, CA 94022, (415) 941-8440. 

COMING UP - a new, extended BiJH 
2-day show, COMPUSOURCE '82, 
scheduled for December 8-9, 1982 at 
San Jose's new Red Lion Inn. MARK 
YOUR CALENDAR NOW! 

Norm De Nardi Enterprises 
289 S. San Antonio Rd., 
Suite 204, 
Los Altos, CA 94022 
(415) 941-8440. 
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A Switch Box can add to the 
versatility of your equipment
permanent connections avoid 
the need to change cables 
manually to and from terminals, 
modems, CRT's, for example. 
A way to make CPU's or 
peripherals do extra duty. More 
than a dozen different kinds of 
ABC and ABCDE switch boxes, 
and Transfer Boxes in stock. 
Just for instance: 
RS-232 ABC box ......... $99.50 
RS-232 ABCDE box .... . $198.00 

(Female connectors standard; 
male available on special order.) 

d Call or write for information and new catalog 

S The Company with a lot of Connections 

CC Data Set Cable Company.Inc. 
East 
722 Danbury Road 
Ridgefield , Connecticut 06877 
(203) 438-9684 TWX-710-467-0668 

West 
3001 Contract Avenue 
Las Vegas, Nevada 89101 
(702) 382-6777 
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Pages that have been changed will 
show up on the screen within 33 msec. 

be moved between this memory and main memory at 
the rate of one 32-bit word every 750 nsec. (Fig. 4). 

A 128K-byte portion of a user's virtual address space 
is reserved for the display bit map. This virtual
memory area is divided into 4K-byte pages that are 
moved into and out of the display controller's refresh 
memory, just as normal memory is paged to and from 
the disk. The user's display address space is checked 30 
times per sec. to see if any pages have been modified; 
any pages that have been changed will appear on the 
screen within 33 msec. If a long simulation or other 
program that does not touch the bit map is run, the 
virtual-memory manager can reclaim the main memory 
pages containing the bit map for other uses. The pages 
can be brought in again as needed by the normal 
virtual-memory page fault-handling process. Assuming 
an average of one page of the display is modified every 
Yio sec., less than 1 percent of available memory 
bandwidth will be used to copy pages from main 
memory to the refresh buffer for each display unit. 

The Ridge Thirty-Two with 256K bytes of memory 
and 32M bytes of disk storage sells for $52,000. A 
system with a single-user display and lM byte of 
memory sells for $62,000, and a four-display version 
with 2M bytes of memory, is $105,000. Quantity 

-----------------------i discounts bring the four-user price down to $75,00o. • 
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INFORMATION PROCESSING 
SUPPLIES MARKET 

IN THE U.S. 
Frost & Sullivan has completed a 295-page report on 
the Information Processing Supplies Market. The 
report focuses on six major product categories: 
Typewriter and Word Processing Ribbons; Print 
Elements; Magnetic Media, Correction Media; 
Dictation and Copier Supplies. For each category, 
market trends are examined, the impact of tech
nological changes and a market forecast through 
1985 in units and dollars are presented. The report 
analyzes the trends in office automation. Existing 
and forecasted changes in the installed-base of 
individual types of office equipment such as 
typewriters, word processors, dictation equipment, 
copiers and intelligent copier /printers provide the 
basis for projecting the use of related types of 
supplies. An assessment is made of the industry 
structure, and company profiles are provided. 
Distribution methods are also considered . The 
relative importance of various distribution methods 
for each supply product was determined through 
extensive interviews with both manufacturers and 
distributors. 

Price: $1,000. Send your check or we will bill you . For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

IE FROST & SULLIVAN 
106 Fulton Street 

II!!!! New York, New York 10038 
...... (212) 233-1080 

Ed Basart is vice president, David Folger is president and 
Bill Shellooe is vice president of marketing and sales for 
Ridge Computers, Sunnyvale, Calif. 

Peripherals '82 
The International Peripheral Equipment and 
Software Exposition, "Peripherals '82", co
sponsored by Mini-Micro Systems magazine 
and the Cahners Exposition Group, will be held 
at the Convention Center in Anaheim, Calif., 
Sept. 29, 30 and Oct . 1. 
This specialized conference , the first show 
devoted solely to peripherals for minicomputers 
and microcomputers, will include displays by 
more than 100 companies and will feature daily 
technical sessions . 
For more information, on Peripherals '82, con
tact Janet Schafer, Cahners Exposition Group, 
222 West Adams St ., Chicago, Ill. 60606, at (312) 
263-4866. 
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lllS Series 
Left : 96/ 100 TPI 5-1/4" 
floppy in an industry 
standard package. 
Right: "Chassis within a 
chassis''. Also available 
separately for integration 
into OEM systems. 

Now the best is even bettet 
Introducing the first high performance 

floppy with everything an OEM could 
want. Weve retained the multiple step, 
silent stainless steel leadscrew tor highest 
positioning accuracy, the temperature 
compensated loop, and superior diskette 
clamping mechanism, and have added: 

• A unique "chassis within a chassis" tor 
unequaled electrical shielding and 
reduced mounting stress. 

• Microprocessor control. eliminating 
electrical adjustments, time drifts and 
pot settings. 

• Speed control directly from the spindle 
pulley, eliminating the need tor any 
electrical adjustment as well as 
variations from belt and pulley wear. 

•A jewel follower to the positioning 
leadscrew for less friction and wear, and 
a solid 6ms track-to-track access time. 

• Industry standard mounting holes 
and bezel. 

We're delivering. 
With a new 60,000 square foot plant 

dedicated exclusively to the production 
ot 96/100 TPI 5-1/4" floppies, were well on 
our way to delivering 2,000 daily: 

MICRO POLIS™ 
21123 Nordhoff Street. Chatsworth, CA 91311 • (213) 709-3300 •Telex 651486 

SEE US AT NCC-HOUSTON, BOOTH 4549 SOUTH HALL. 
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DELTA'S MAPPED OUT 
A WAYTO SOLVE 10.000 OF 

YOUR CARGO NEEDS • 
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. 
Nassau 

To San Juan 

Delta Air Freight ships door-to-door between more than 
90 cities covering 10,000 communities. 

See this Delta map? You can ship just about 
anything, big or small, between any Delta 
cities shown. That covers over 10,000 com
munities. You can ship door-to-door. Or 
airport-to-airport. Delta can frequently give 
your shipment same-day delivery. 

Delta can ship anywhere in the U.S. or 
the world, via interline connections. In 
many instances, Delta Air Freight rates are 
lower than other freight services. And Delta 
will quote you special low rates tailor-made 

for your shipments. Also ask about Delta 
Air Express-we guarantee to get your 
shipment on the flight specified. And Delta 
3-D™ Air Freight-40% off regular freight 
rates on high density shipments. 

For full details, call the Delta Marketing 
Office in the city nearest you. ~c:::>ELTA 

Thea1rhnerunDyproless1onals 

DELTA AIR CARGO. READY ALL·AROUND. 
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ILICTRONIC OFFICI 

Work-station furniture: 
siHing p1-el I y 

DAVID FREEDMAN , Associate Editor 

Ergonomics is bigger than ever among vendors vying for the 
exploding electronic-office furniture market 

Many microcomputers and terminals have been 
ending up on ordinary desks and tables. But as more 
executives, professionals and office workers complain 
about losing work space to machines, and of being 
subjected to computer-related ills ranging from eye
strain to bruised shins, computer work-station furni
ture is soon to become a major sub-industry. 

Most OEMS, dealers and system integrators have not 
yet made furniture part of their product lines. Those 
that do so, however, find a selection of furniture 
ranging from simple stands to multilevel, electrically 
adjusted work stations. 

The market 

More than 50 firms manufacture computer work
station furniture. Almost all do most of their business 
through office-furniture dealers and direct sales, with 
orders often specified by contract office designers. The 
computer OEM is generally completely omitted from the 
process-aside from the fact that its equipment will end 
up on top of the furniture. 

This situation may be changing, however, as more 
OEMS consider offering work-station furniture as part of 
integrated packages, as IBM Corp. has already done. 
There is a lot to gain: profit margins are high in the 
furniture industry, with dealer discounts of 50 percent 
and more. A well-integrated furniture/terminal pack
age, furthermore, can provide much-needed product 
differentiation, and encourages buyers to see the 
vendor as a complete source of equipment. And because 
the computer or terminal OEM knows what equipment 
will be used with the furniture, it can choose or modify 
furniture to complement the design of the equipment. 
Furniture vendors, on the other hand, must offer 
designs able to handle different machines, often at the 
cost of functionality and aesthetics. 
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Work-station adjustments allow terminal and microcomputer users 
to achieve low-strain positions or to vary their positions during the day 
to avoid fatigue. (Diagram from Facit, Inc.) 

While many OEMS and system integrators choose to 
stay out of the furniture business, they may not be able 
to avoid risks associated with the furniture on which 
their equipment is used. Someone who finds a terminal 
physically uncomfortable to use or even aesthetically 
displeasing is unlikely to buy from the same vendor 
again-even if the problem lies with the furniture and 
not the terminal. "If you're not happy with your 
equipment," says Facit Furniture Division manager 
Alan Morse, "you're going to feel someone hasn't taken 
care of you-and that someone is usually the person 
from whom you bought the computer." Facit is one of a 
number of furniture manufacturers seeking to widen 
their distribution channels through computer-
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Profit margins are high in the furniture 
industry, with dealer discounts of 50 
percent or more. 

equipment dealers, OEMS and system integrators. 

Ergonomics 

Computer and terminal vendors may be slow to enter 
the work-station furniture business, but the furniture 
industry knows when it has a hot item. Manufacturers 
are trying every new twist possible on an old 
product-the office desk-to grab a piece of the 
electronic-office market. The twist that seems to be 
working for almost everyone is ergonomics. 

The concept of ergonomics is almost a cliche in the 
VDT industry and is even more overworked among 
work-station furniture vendors-not that there isn't a 
real need for ergonomics, or that this need isn't being 
met. But one man's ergonomics is another's useless 
gimmick, and it is worth understanding basic principles 
to decide what is worth paying for. 

"Ergonomics" is generally defined as the science of 
making the work environment safer and more comfort
able for workers. Thus, roping off an open elevator 
shaft and hanging a picture could both loosely be 
considered ergonomic improvements. The term "an
thropometrics" is more discriminating, meaning the 
study of human body measurements, and may soon 
replace ergonomics as a buzzword. In either case, 
furniture vendors are trying to get the idea across that 

Chair with locking variable tllt from Steelcase locks in any position 
as user leans forward and back. Five-pronged base increases 
stability. 
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their products help prevent physical and even mental 
stress for computer users. 

Data-entry operators have known for years that 
working at a terminal can cause severe eye, neck and 
back problems, sore arms and thighs and a host of 
miscellaneous aches and pains. Only in the past two 
years, however, after observing the success that 
European vendors were enjoying with ergonomic 
products, have u.s. furniture and terminal manufactur
ers begun to roll out their own ergonomic guns. 
Purchasers of furniture equipment can't get enough of 
it. Many are genuinely concerned about operator 
comfort, but it probably has not hurt to have several 
labor unions and a handful of state legislatures 
considering action against non-ergonomic employers. 

The two most important considerations in terminal 
ergonomics are lighting and body position. Lighting is 
generally not a factor in work-station furniture design, 
aside from the preferred use of soft, neutral colors such 
as putty, off-white and beige to minimize glare on 
furniture surfaces. More importantly, CRTs should 
provide crisp but not overly bright characters, and 
harsh overhead lighting should be avoided. 

Work-station furniture shoulders the responsibility in 
the area of body position. With an appropriate desk and 
chair, even the most slump-prone, oddly built operator 
has a good chance of achieving comfort. Many experts 
speak of an ideal position to minimize stress and strain 
on muscles and bones: eyes pointed 10° to 40° below the 
horizontal, back relatively straight with firm support at 
the lumbar region, arms bent 90° at the elbow, forearms 
and wrists horizontal with the fingers resting on the 

Fixed-height work station from the Wright Une can be used with 
add-on platform for screen tilt and swivel and wrist support. Chair 
features pneumatic stem for cushioning and easy height adjustment. 
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Tl just cut the modem 
down to size. 

Introducing the 
TMS99532 FSK modem 
from Texas Instruments. 

Add just a few inexpensive parts to the 
TMS99532, and you get a complete 
300-bps modem, meeting Bell 103] 
Data Set Spec. The chip includes mod
ulation, demodulation, and even on
chip filtering. So, its easy to design 
with. Easy to assemble. 

One-chip reliability 
Tl's new "single-chip" modem dras
tically reduces the number of parts, 
compared to standard, discrete modem 
design. Result: Reliability is increased. 

ti 1982 Texa:. Instruments Incorporated 

And system cost is also decreased. In 
addition, the TMS99532 comes in a 
space-saving 18-pin package. 

The TMS99532 has a TTL compati
ble digital interface. It can be con
nected electronically through a Data 
Access Arrangement (DAA), or acous
tically via a microphone and speaker. 
Interface to a handset requires only a 
few op amps. 

New dialer 
And coming soon from Tl: A compan 
ion dual tone/pulse dialer. The 
TMS99531 is the only single-chip di
aler that has both Dual Tone Multiple 
Frequency (DTMF) and pulse dialing 
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capability. On-chip diagnostic mode 
provides for quick verification of all dig
its. And the TMS99531 is compatible 
with Bell 103] specifications. 

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

TEXAS 
INSTRUMENTS 

27-5505 



The most complete line of Interface Products for PDP!.11, LSl-11 
and VAX* Computers with features you can't get anywhere else 

For DEC users ... 
MOB makes the difference! 
You can have it all! Along with the benefits of 
your DEC computer, you can get interface products 
that significantly extend the capability, flexibility 
and economy of DEC systems. MDB makes more 
DEC system boards than any independent man
ufacturer-some with plain vanilla compatibility; 
others with plain incredible performance boost
ing features. For example -
• Line printer controllers for every major line 

printer, with complete self-testing capability and 
optional RS-422 "long lines'.' 

• Peripheral device controllers for card readers, 
X-Y plotters, electrostatic printer/ plotters and 
paper tape readers/ punches. 

• DZll compatible multiplexors for LSI-11 and 
PDP-11 users; some combine RS-232 and current 
loop or RS-422 with a single board. 

• High speed synchronous serial interfaces; one 
DUP-11 compatible model has all bit and byte 
protocols even for LSI plus X.25 capability. 

• Inter processor links between Unibus computers 
or between Unibus and Q-bus. 

• System modules including OMA modules 
with RS-422, general purpose parallel 
and digital I/O inter
faces, an IEEE 488 bus 

I 

controller and a programmable real time clock. 
• PROM memory modules, some with an on-board 

PROM programmer. 
• General purpose interface and bus foundation 

modules. 
• LSI-11 based subsystems and systems with capa

bilities like TU-58 cartridge storage and memory 
management. 

• LSI-11 system boxes with 22-bit addressing and 
switching power supplies. 

In addition to the DEC compatible products, 
MOB also manufactures comparable interfaces for 
Data General, Perkin-Elmer, Intel and IBM 
Series/1 computers. All MDB products are avail
able under GSA contract #GS-OOC-02851. 

Give your DEC system all the benefits. Discover 
the difference MOB interface products can make. 

*Trademark Digital Equipment Corp . 

ra [) 13 1995 N. Batavia Street 
Orange , California 92665 
714-998-6900 

SYSTEMS INC. TVVX : 910-593-1339 

Circle 182 for referenced product. For complete 
information, circle 183 for PDP, 184 for LSI, 
185 for DG, 186 for P-E, 187 for Intel, 188 for 
IBM. 

Next MD 

October 12, 1982 
Hyatt Regency 

Columbus, Ohio 

October 14, 1982 
Holiday Inn 

Ann Arbor, 
Michigan 



With an appropriate desk and chair, 
even the most slump-prone, oddly built 
operator has a good chance of 
achieving comfort. 

the key to success is furniture adjustability. Many 
components must be individually adjustable, including 
the seat, the seat back, the keyboard and the CRT. 
These should be adjustable for height, tilt and depth, 
resulting in as many as 13 adjustments. These require
ments are made more complex by the range in shape 
and size of the human body-a 4-ft., 10-in. person 
should be able to get a comfortable as a 6-ft., 5-in. 
person. 

second row of keys, legs bent 90° at the knee, thighs 
horizontal and one-quarter of the way off the edge of 
the chair and feet flat on the floor. 

Industrial design consultant Gordon Perry, who has 
been designing ergonomic furniture for more than 15 
years, doesn't think in terms of an ideal position. 
Instead, Perry believes that the ability to change 
position during a long day at a terminal is more 
important than achieving one position. He also points 
out that even though many programmers and execu
tives spend a relatively small part of their day at a VDT, 
their comfort is crucial-a cramped programmer is 
unlikely to be productive. 

Whether aiming for flexibility or an ideal position, 

The basic approach to work-station adjustability 
involves a table with two separately adjustable levels, 
one for the CRT and one for the keyboard. This feature 
is useless if the terminal does not have a detached 
keyboard. Most terminals and microcomputers sold 
today do have separate keyboards, but a large number 
of old, integrated units are still in use. Bi-level 
adjustability is wasted on such units, and until they 
become completely obsolete, there will still be a market 
for simpler tables. "When you have DECscope terminals 
with attached keyboards in the same environment as 
VT-lOOs," says Facit's Morse, "you have to sell furniture 

ERGONOMICS: NEW APPLICATIONS FOR AN OLD SCIENCE 

•.· 

Although many terminal and furni
ture manufacturers have only recently 
incorporated ergonomic features in 
their products, almost all the basic 
concepts on which these features are 
based date back decades-and many 
go back hundreds of years. 

The first accomplished ergonomist 
may have been Leonardo da Vinci, 
who in the early 1 ath century applied 
his detailed anthropometric studies to 
both art and engineering. It wasn't 
until the 1930s, however, that a young 
American industrial designer named 
Henry Dreyfuss convinced manufac
turers that product safety and utility 
were desirable, and even profitable, 
features. Dreyfuss, who added 
human engineering to everything 
from jet interiors to alarm clocks, 
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Anthropometric studies date back to 
Leonardo da Vinci, and continue through 
NASA's computer-generated stereophoto
grams. 

influenced a generation of designers 
and pioneered many of the ergonomic 
principles used today with computers. 

Bell Telephone was one of the 
companies most eager to incorporate 
these principles, realizing in the 1950s 
that the rapid advances in electronics 
would bring with them new dangers 
and stresses for their employees and 
customers . By 1955, Bell had 
designed ergonomic CRT work sta
tions for radar installations, and 
electrically adjustable, rotating work 
surfaces for wiring operations. The 
stresses of the factory and office, 
however, paled next to the challenges 
of outer space, and in the ·aos, the 
National Aeronautics and Space 
Administration began commissioning 
massive anthropometric studies. The 

1950s CRT work station from Bell 
Telephone was designed with ergonomics 
in mind. 

agency collected data ranging from 
pages of thigh-clearance heights to 
computer-generated representations 
of the human body, information used 
to design the tiny, equipment-packed 
cabins in which men lived weightless
ly for days. 

With the decline in activity of the 
space program, the responsibilities 
for ergonomic research have fallen 
back on industry, but this time with 
help from universities . Research 
programs such as that of the human 
engineering laboratory at the Massa
chusetts Institute of Technology are 
finding ways of making computer and 
other equipment safer and more 
comfortable to use, as well as trying 
to identify problems that might arise 
with future generations of machines. 
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The term 'anthropometrics' is more 
discriminating and may soon replace 
ergonomics as a buzzword. 

for both of them." 
Table heights are generally adjustable in one of four 

ways: push/pull, crank, pneumatic and electric. A 
push/pull adjustment involves loosening a locking lever 
or bolt and then manually moving the surface to the 
desired height. Crank units are the most popular and 
are easier to operate. Pneumatic units have gas 
cylinders that allow surfaces to be moved with fingertip 
pressure, while electric units-the Cadillacs of work 
stations-require the user only to press a button or 
two. 

Many work stations place adjustment mechanisms 
within easy reach of the operator so that adjustments 
can be made quickly from a comfortable sitting 

position. If someone must leave his chair or spend more 
than half a minute or so to adjust his position, he 
probably won't do it. 

Most chairs adjust manually by unlocking a lever and 
adjusting body position. Seat height must sometimes be 
adjusted by trial and error from off the chair, but crank 
versions allowing on-seat adjustments are becoming 
more popular, and some companies, such as Royal 
Seating Corp., have chairs with pneumatic mecha
nisms. 

Adjustable chairs and bi-level tables enable a termi
nal or microcomputer user to vary the relative positions 
of arms, legs, back, CRT and keyboard. Additional 
features-such as keyboard angle and CRT tilt and 
swivel adjustments, copy holders, wrist supports and 
footrests-are available with many work stations to 
fine-tune the physical man-machine interface. Some of 
these features are built-in, as in Biotec's furniture, and 
many are available as add-ons, such as the tilting 
turntable from Marvel Metal. 

18th-century highboy replica is designed for terminals in elegant office settings. Manufacturer Twenty-first Century Antiques offers 
custom-designed pieces in a variety of woods and styles. 
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Computer and terminal vendors may be 
slow to enter the work-station business, 
but the furniture industry knows when it 
has a hot item. 

Some vendors warn against too much adjustability. 
Laila Mohr of Howe Furniture recommends that users 
go with the simplest design that will meet their needs. 

Printer work station from Tab offers optional wire bins to feed and 
catch forms. 

"Some gadgets confuse more than help," says Mohr. 
Other ergonomic features turning up on work-station 

furniture include rounded edges, wire and cable 
channels, widely spaced pedestals to allow room for the 
user's legs when shifting or swiveling and a variety of 
panels for privacy, noise reduction and even a touch of 
beneficial to everyone involved: Perry claims a well
designed work station can pay for itself two to three 
times in increased operator productivity. 

Modular furniture from James Metal Products Co. can be easily 
reconfigured for multiple users, additional work space and flexible 
office layouts. 

Bi-level table from Structural Concepts Corp. provides separate, 
electrically adjustable surfaces for CRT and keyboard. 
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Features and pricing 

Ergonomic features are not the only means by which 
furniture vendors distinguish their products. Most 
companies offering ergonomic work-station furniture 
were selling office furniture before anyone had heard of 
a VDT, and products still compete on more traditional 
terms such as quality, flexibility and style. 

Many work-station units ship flat, assembling quickly 
with a screwdriver and wrench; Dennison KYBE Corp. 
has a product line that assembles without any tools. Yet 
units are typically rated to support 200 to 400 lbs. of 
equipment, with maintenance low to nonexistent on all 
but the most complex pieces. 

Because office furniture arrangements are subject to 
change, it is no small advantage to offer units that fit 
together in different ways. Several vendors offer 
modular work stations that can be rearranged into 
different shapes, expanding for additional users or to 
provide a larger work surface. 

Contemporary styling dominates work-station furni
ture. Some furniture vendors seem to be trying to 
out-"high-tech" the equipment their products will be 
supporting. But a few vendors hope to appeal to users 
that would like to reconcile traditional tastes in decor 
with the electronic office. Twenty-first Century An
tiques offers a replica of an 18th-Century highboy in 
cherry wood designed to hold a VDT or microcomputer. 
"It's intended for the elegant office," says craftswoman 
Judy Camber. 

Like most industries, the full-function ergonomic 
work-station industry is competing on the basis of 
style and personalization. "A work-station area may not 
be like home," says consultant Perry, "but if it's done 
right, you can feel good about it." Such feelings can be 
features. Prices are high now, ranging from $300 for a 
simple desk to $2000 and more for top-of-the-line units. 
But most vendors agree that prices will start to fall 
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QUALITY LIVES 
Our 84 Mbyte Winchester disk drive is a work of art. 

Like this superb violin by Giuseppe Guarneri, 
Filius Andre, our 8,inch, 84 Mbyte Winchester 
disk drive raises technology to the level of art. 
The average positioning time is 20 milli, 
seconds - the fastest available - and the drive 
is so compact you can tuck it under your arm. 
ea- At Fujitsu America, we still believe in quality. 

This Guarneri violin 
was built in the city 
of Cremona in 1739. 
The physics of the bowed @~~Ii 
string were first inves
tigated in the 1850's by 
Hermann von Helmholtz, 
who attached a grain of 
starch to a black string 
and observed its motion 
through a microscope 
mounted on a 
tuning fork. 

Fujitsu Arneric 
Sales Offices: 
Northwest 408/727-430 
Southwest 714/558-8757 

Sales Representatives: 
New England 617/273-0115 
S\>Utheast 305/859-7450 
Philadelphia 215/527-1127 
Michigan 313/227-7067 

CIRCLE NO. 68 ON INQUIRY CARD 

Texas 214/931-9226 
Utah-Colorado 801/298-2631 
Seattle 206/ 454-0150 
Fujitsu Europe: 
London 44-1/493-1138 
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PURCHo\SE PER MONTH 
OESCRll'TIOM PR ICE 12 MOS l •MOS 36MOS 

LA34 OECwriter IV Forms Ctrl. . . . $1 .095 $105 s 58 s 40 
LAHMJ Letter Printer RO ... 1,995 190 106 72 
LA120 OECwriter Ill KSR . 2,295 220 122 83 
LA120 OECwriler Ill RO . . 2,095 200 112 75 
LA12A Portable OECwriter ...... 2,950 280 155 106 
VT100 CRT OECscope . 1,695 162 90 61 
VT101 CRT OECscope . 1,195 115 67 43 
VT125 CRT Graphics . 3,295 315 185 119 
VT131 CRT OECscope ... 1,745 167 93 63 
VT132 CRT OECscope . 1.995 190 106 72 
VT18XAC Personal Computer Option 2,395 230 128 86 
Tl745 Portable Terminal ....... 1,595 153 85 58 
Tl765 Bubble Memory Terminal . 2,595 249 138 93 
Tl940 CRT ...... . ........... 1.795 173 96 65 
Tl785 Portable KSR , 120 CPS .. 1,795 173 96 65 
Tl787 Portable KSR, 120 CPS . 2,195 211 117 80 
TI810 RO Printer ..... 1,695 162 90 61 
Tl820 KSR Printer . 2,195 211 117 80 
ADM3A CRT Terminal 595 57 34 22 
AOM5 CRT Terminal 645 62 36 24 
AOM32 CRT Terminal . 1,165 112 65 42 

CIT-101 CRT ...... . 1.525 147 82 55 
CIT-161 Color CRT . . 2,675 257 143 97 
CIT-427 Color Graphic CRT .. 3,095 297 165 112 
910 CRT Terminal . 650 62 36 24 
925 CRT Terminal . . 850 82 46 31 
950 CRT Terminal . 1,075 103 57 39 
Letter Quality, 7715 RO ... 2,695 259 144 98 
letter Quality, n25 KSR . 3,195 307 171 115 
2030 KSR Printer 30 CPS ... 1,195 115 67 43 
2120 KSR Printer 120 CPS . 2,195 211 117 80 

745 71 27 
895 86 32 

CIRCLE NO. 145 ON INQUIRY CARD 

COMMUNICATIONS EQUIP
MENT & SERVICES MA~KET 

IN EUROPE 
Frost & Sullivan has completed a 178-page report 
plus 38 pages of appendices which assesses the 
European Communications Environment. The 
report informs potential suppliers of communicating 
devices and of communications-based services 
(both voice and data) in Europe about major market 
opportunities and the obstacles confronting market 
entry. The nature of European PTT monopolies, how 
they are structured, their obligations and privileges, 
and the pressures that they have to withstand are 
examined. Prospects for PTT liberalization and the 
future of private networks are considered. 
Regulatory control and the functioning of 
international regulatory agencies such as CCITT are 
assessed. European national tariff policies and the 
issue of standardization of non-voice services are 
reviewed. The telephone networks of the major 
European countries, together with their plans for 
telephone network development, including 
switching equioment and integrated services digital 
networks (ISDNs) are discussed. 

Price: $1,200. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

IE FROST & SULLIVAN 
106 Fulton Street 

II!!!! New York, New York 10038 
-- (212) 233-1080 

One man's ergonomics is another's 
useless gimmick, and it is worth 
understanding basic principles to 
decide what's worth paying for. 

within the next two years. For now, purchasers are 
likely to spend on an individual piece of furniture in 
proportion to the amount spent on associated equip
ment and personnel. Thus, a top design engineer 
working with a $250,000 CAD system has a good shot at 
an electrically adjusted work station, while an account
ing clerk who uses a personal computer five or six times 
a day will most likely be told to clear a space on his 
desk. II 

WORK-STATION FURNITURE VENDORS 

This list of furniture vendors includes those companies that make 
units specifically designed to be used with terminals or microcomputers. 
A reasonable effort was made to ensure the completeness and accuracy 
of the list. 

Company Circle No. 
Acme Visible Records, Inc., Crozet, Va..... . .... . . . ... 374 
Amco Engineering Co., Schiller Park , Ill. . . ............ 415 
Aspects , Inc ., Sun Valley, Calif. . . . . . . . . . . . . ... 416 
Atlantic Cabinet , Inc ., Williamsport , Md. . . . . . . . . . . . .. 417 
Atlantic Datafurniture Products, Inc., Tampa, Fla . .. .. ... .. . .... 418 
AVM Data Products, Inc., Rockville Ctr., N.Y. . . 419 
Biotec Systems , Inc . (division of 

Hamilton Sister Co.), Fairfield , Ohio . . . . . . . . . 420 
Bretford Manufacturing , Inc ., Schiller Park, Ill. ....... . ... 421 
Bud Industries, Inc., Willoughby, Ohio . . . . . . . .... 422 
Borroughs Division of Lear Siegler, Inc ., Kalamazoo, Mich ...... . 423 
Charvoz-Carsen Corp., Fairfield , N.J. . . . . .... . ...... 424 
Computer Accessories, Inc ., Dallas , Tex .............. .. ..... . 399 
Contemporary Computer Cabinets, Inc., Sunnyvale, Calif . . . . . . . 398 
Data-mate, Inc., Nashua, N.H. . . . . . . . . . . . . .. 425 
Dennison National , Inc., Holyoke, Mass ............. . ....... . 426 
Devoke Data Products , Inc., Palo Alto , Calif. . . . . . ..... . 427 
Donmark Graphics/Business Products, Inc ., La Canada, Calif .... 428 
Emcor Products , Inc ., Rochester, Minn . . .. 429 
Executive Concepts, Inc., Plainfield , N.J. . . . . . . . . . . . . . ... 430 
Fae it , Inc., Greenwich , Conn. . . . . 431 
Furn-wood Manufacturing , Inc., Lake Oswego, Oregon . . .. 375 
Gusdorf, Inc., St. Louis, Mo. . . . . . . . . . . . . . . . . ... 432 
The Hon Co., Muscatine, Iowa . . . . . . . . . . . . . . . . . .......... 433 
Howe Furniture, Inc., New York, N.Y. . . . . . 434 
HSP Computer Furniture , Birmingham, Ala . ... . .. ... .. ... .. ... 435 
lnput-ez Corp ., Englewood , Col. . . . . . . . . . ...... . 436 
James Metal Products Co., Chicago, Ill. ... . 437 
Luxor, Inc., Waukegan , Ill. . .. .. . .. ... .. .. ..... .. ..... ... ... . 438 
Marvel Metal Products Co., Chicago, Ill. ...................... 439 
M & J Desk Manufacturing Co., Pacoima, Calif . ................ 440 
M & M Industries , Inc ., Bensenville. Ill. . . . ..... 441 
Monarch Computer Products , Inc ., New Windsor, N.Y .......... . 442 
Ring King Visibles, Inc., Muscatine, Iowa . . . . . . .. 443 
Royal Seating Corp., Cameron , Texas . . . . . . . . . . . . . . . . . .. 444 
Samsonite (Contract Furniture Division), Denver Col. . .......... 445 
Smith System Mfg . Co., St. Paul, Minn .......... . ...... . ...... 446 
Stantron (division of Wyco Metal Products), 

North Hollywood, Calif. . . . . . . . . . . . . .. 447 
Steelcase, Inc., Grand Rapids, Mich . . . . . .. ........ . .. 448 
Structural Concepts Corp., Spring Lake, Mich .. . . . ... .. 449 
Systems Furniture Co., Torrance, Calif. . . . . . . ....... 450 
TabProductsCo.,PaloAlto,Calif... . ...... . .. ..... .. ... 451 
Tiffany Stand and Furniture Co., St. Louis, Mo . ... .. •... . ....... 452 
Toor Furniture Corp., Los Angeles, Calif. .........•.. . ........ 453 
Trimm Industries, Inc ., North Hollywood, Calif . ... ... .•...•.... 454 
Twenty-first Century Antiques, Andover, Mass .... . ... . ...... .. 455 
Vireo Manufacturing Corp., Conway, Ark . . ...... . ............. 456 
Vogel-Peterson , Inc ., Elmhurst , Ill. .. ... ..... . . . ... . . ... 457 
Wilson Jones Co., Chicago, Ill. .. . .... .. ............ . ........ 458 
The Wright Line, Inc ., Worcester, Mass . . ..... .. .... . ......... 459 
YBI Office Furniture Systems, Inc., Lititz, Pa. . .. 460 
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THE MULTI-USER :MICRO 
THAT REPLACES A MINI 

The system integrator's edge on 
the multi-use business market can be 
calculated in terms of COST PER 
USER ... precisely the reason 
OEM/System Houses are switching 
to the System 2900 Computer series. 

The versatile multi-user System 
2900 supports up to eight users with 
existing popular operating systems 
such as CP/M*, MP/M* and 
OASIS,** and up to 20 users under 
Systems Group's new Business 
Express .™ 
EXPANDABLE HARDWARE FEATURES 

The System 2900 offers minicom
puter performance at microcomputer 
prices. Important features include: 
• Modular design allowing 

configuration with any combina
tion of floppy disks, hard disks 
and tape drives. 

• Easy upgrade through addition of 
memory modules, I/O interfaces 
and mass storage subsystems. 

• Products designed to incorporate 
industry-standard peripheral and 
software compatibility. 

POPULAR OPERATING SYSTEMS 
The System 2900 offers these 

popular software options: 
•Use Systems Group's enhanced 

high-performance versions of 
CP/M, MP/M and OASIS to 
develop application software. 

• Take advantage of the variety of 
application packages available for 
these operating systems. 

BUSINESS EXPRESS-EXP ANDED 
MULTI-USER CAP ABILITIES 

Systems configured with up to 20 

users allows system integrators to 
offer minicomputer multi-user 
operation at microcomputer costs. 
In addition, Business Express 
offers these unique application 
development features: 
• Develop custom application 

software 50 to 100 times faster 
than conventional methods. 

• Use or customize Business 
Express' standard word pro
cessing and business application 
packages. 
Systems Group products are 

designed to offer the OEM/System 
House software flexibility, and 
overall system reliability, as well 
as unbeatable price performance 
advantages. Call (714) 633-4460 
or write for further information. 

• CP/ M and MP/Mare registered trademarks of Digital Research. 

Wj(§pfj Group J 

1601 W. Orangewood Ave., Orange , CA 92668 
Telephone (714) 633-4460 

• • OASIS is a trademark of Phase One Systems, Inc. 
TM Business Express is a trademark of 

Measurement Systems & Controls. Inc. 
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A01v111ono1 MEASUREMENT systems&. controls 
lncorpor<'ltec1 
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TWX /TLX 910-593-1350 SYSTEMGRP ORGE 
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GRAPHICS 

Work stations 
aid system design 

Engineers working with complex logic designs 
get a hand from an integrated multi-node system 

Faced with rising design costs and shrinking product 
life cycles, the electronics industry needs to boost 
engineer productivity. Computers have begun to play a 
role in this quest, with circuit design computer-aided
engineering packages emerging as a valuable tool for 
engineers. Now, a new work-station-based system 
integrates graphics, logic and communications func
tions to assist engineers m virtually every phase of 
complex circuit design. 

Work-station nodes 

Mentor Graphics Corp.'s IDEA 100 is based on the 

Apollo DOMAIN system, comprising coaxially connected 
work-station nodes (Fig. 1). Nodes perform local 32-bit 
processing via dual 68000 microprocessors, with as 
much as 66M-bytes of Winchester storage and 3.5M 
bytes of virtual memory. Any number of nodes can be 
added without degrading system performance, and 
users can access information at any node. 

A UNIX-like operating system integrates a database 
manager with a series of application programs, helping 
bench-level engineers create, capture, analyze, verify 
and document logic designs. 

Engineers can use the design generator and graphics 

User mainframe 0 0 0 

N Shared 
~ peripheral s 

IDEA 1000 nodes 

0 0 0 
0 

Fig. 1. Typical configuration of IDEA 1000 connects network of IDEA 1000 nodes to host. Nodes share peripherals and can be configured 
without host as single- or multiple-station systems. 
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MANPOWER PROBLEMS IN THE ELECTRONICS INDUSTRY 

The increasing sophistication of 
products and the rapid succession of 
product generations pressure elec
tronics companies to turn out more 
complex designs in less time. As 
development times drag and product 
life cycles shrink, more companies 
could find themselves in the position 
of having products on a designer's 
bench longer than they last on the 
market (Fig. 1 ). In such a situation, a 
design team may not be able to 
develop a replacement product in the 

time it takes its predecessor to 
become noncompetitive. 

Hiring more engineers is a straight
forward solution, but given the gap 
between electrical-engineer demand 
and supply, a gap that is likely to 
widen in the near future (Fig. 2), many 
companies will be unable to get the 
people they need. The other option is 
to increase the productivity of an 
engineering staff. 

Mentor Graphics Corp. sees CAE 
work stations as one possible 

Fig. 1. Growing development and shrinking product llfe cycles could lead to a 
situation in which it takes longer to develop a product than the time during which it is 
competitive. 
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soft bread· 
board 

58% 
Design 

engineering 

Sources: 
Electronic Design Audience Survey-1979 
Mentor Graphics estimates 

Fig. 3. A design engineer's day is 
typically spent on a number of tasks other 
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productivity tool for engineers. Be
cause design tasks take only a 
portion of a design engineer's day 
(Fig. 3), Mentor includes communica
tions and documentation capabilities 
on their circuit-design work stations. 

The electronics industry is relatively 
labor-intensive (Fig. 4). Other indus
tries have used heavy capitalization to 
boost productivity, and CAE systems 
may give electronics firms a chance to 
bridge the gap. 

Thousands 
of 

engineers 

70 

i:J]Need 

CIJsupply 

Source: American Electronics Association 

Fig. 2. The engineering manpower 
shortage in the electronics industry is 
likely to worsen in the near future. 

Source Mentor Graphics estimate 

than actual designing. Fig. 4. Industry capltallzatlon is higher for most large industries than in electronics. 
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Edi t menu _____ _.. 

Parts menu _____ .,..1 

MENU 
SLD SIM DOC COM 
ADD 
MOVE 
DELT 
COPY 
ROTA 
SELE 
UNSE 
DIRE 

TEMPLATE 

0 I> 

DO 
MICRO 
CONN 

-+----+------Edit view 

COMMAND ECHO 
SYSTEM STATUS 

-+-------+'------Reference window 

-4--U.-----Contex t view 
.__......._....__~ 500 x 400 

REV 

Fig. 2. Representation of edit mode screen shows expanded view of gate-level circuitry accompanied by view of overall design to help 
engineer keep track of location. Symbol and edit commands are menu-driven. 

editor to describe circuits as a hierarchical set of 
components. In this mode, the circuit can be analyzed 
from the overall design down to the gate level. 
Expanded views of circuit components are displayed 
with a window showing the location of the component in 
the complete design (Fig. 2). A circuit can also be 
portrayed as interconnected, rather than hierarchical, 
segments, which can be windowed or overlaid. Each 
component is associated with a list of attributes, such 
as power consumption and timing information, with 
symbol and command menus facilitating editing. 

An interactive logic simulator simulates MOS and TTL 

logic for conventional gates, RAM, ROM and pro
grammed logic arrays. A design can be simulated 
during its construction by functionally defining compo
nents. Thus, a designer need not off-load his design, 
enter it on a separate system for simulation and then 
reenter it for modification. 

The IDEA 1000 can output information in textual form 
for transportation to physical design systems, or in 
graphical form for plotters. The system also provides 
text editing and internode communications, including 
electronic mail capabilities. Application programs can 
be written in FORTRAN and Pascal. 

A typical four-station IDEA 1000 system sells for 
$83,000 per station, and stations are $69,000 each in 
quantities of 10. The Portland, Ore., firm has scheduled 
deliveries for October. • 
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West Coast 
Computer 

Exchange, Inc. 

CALL US FOR SAVINGS OF 

20% TO 60% 
ON 

DEC EQUIPMENT 
AND EQUIVALENTS 

We specialize in these DEC equivalent brands: 
• EMULEX • NATIONAL SEM ICONDUCTOR 
• CDC • DAT A PRODUCTS 
• KENNEDY • PR INTRONICS 
• CIPHER • PLESSEY 

CALL US!!! 
•••ASK FOR OUR COMPLETE DEC CAT ALOC** * 

WEEX 
West Coast 

Computer 
Exchange Inc. 

11309 Fol som Blvd., 
Rancho Cor dova, CA 95670 

TWX # 910-367-3707 

(916) 635-9340 

CIRCLE NO. 174 ON INQU IRY CARD 
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IFYOUWANT 
TO DO OEM 

COMPUTER BUSINESS 
IN EUROPE .•. 

290 

YOU'D BETTER GO TO 
GERMANY. .. ITALY. .. FRANCE ... ENGLAND 

AND SCANDINAVIAJ 

/ 
-·- .... ....... 

Europe is a true 
regional marketplace ... not one, but many. 
And, seasoned sales people know that 
you can't expect your customers to 
come to you ... you must make it easy 
for them to know you, understand 
your product and buy. 

The Invitational Computer Con
ferences are designed to bring the OEM manufac
turers face-to-face with the European OEM decision 
makers where they live and work. Patterned after 
the successful, regional Invitational Computer Con
ferences in the U.S., these one day exhibits of . 
operating equipment and technical product semi
nars are the most efficient way to cover the EEC 
marketplace. 

Companies such as Archive, Alpha Micro
systems, Cipher Data Products, Century Data, DEi, 
Dataram, Memorex, Printronix, Remex, Tandon, 
MPI, Pertee, Tandberg Data and Micro-Memory 
are participating in the 1982/83 series. Shouldn't 
you be there too? 

Amsterdam-Oct 7, 1982 
Milan-October 13, 1982 
Munich-October 19, 1982 

London-March 1983 
Frankfurt-March 1983 
Paris-March 1983 

For further information or guest invitations contact: 
B.J. Johnson & Assoc., Inc. U.K. office: Tom Lewis 
3151 Airway Ave., #C-2 Text 100 Ltd. 
Costa Mesa, CA 92626 10 Barley Mow Passage 
Tel: (714) 957-0171 Chiswick, London, W4 4PH 
Telex: 678401 TAB IRIN Tel: 01994 6477 

Telex: 8811418 
Ref. TlOON SPACES G 

•NVITATIONAL 
COM PUTER 
CONFERENCES 

CIRCLE NO. 169 ON INQUIRY CARD 
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The System 83/ provides the ulti
mate link between UNIX and the 
68000 microprocessor on the IEEE 
696/S-100 bus. The resulting blend 
is a multi-user, multi-tasking com
puter with incredible power and 
versatility. 
THE SOFT POWER OF UNIX 
The UNIX operating system is versa
tile, simple and productive. Its built
in file system of highly uniformed 
sets and subsets of directories are 
arranged in a hierarchical tree-like 
structure. The Berkeley c-shell has 
been added to enhance communi
cation between you and the operat
ing system. A unique record lock
out system has been implemented 
to prevent more than one user from 
accessing the same record in a multi-

.... ~ ·- . ~ 
- ..,,,, 

user I multi-tasking environment. 
Now, with the 68000's 32-bit internal 
architecture, Unix becomes state of 
the art on the DUAL System 83 /. 
THE HARDWARE 
An On-Board Memory Management 
Unit and a scatter- loading technique 
are used to allow efficient process
ing for multiple users performing 
multiple tasks. An interrupt-driven 
DMA disk controller speeds the sys
tem's throughput with up to 80MB's 
of Winchester storage. An intelligent 
interrupt-driven I I 0 controller (with 
a 256 Byte FIFO buffer on input, and 
a DMA channel on output) takes 
the strain off the CPU for I I 0 , and 
eliminates any danger of lost 

DUAL SYSTEMS CORPORATION 
Sales representatives in 
most metropolitan areas. 

characters. The 20-slot bus allows 
for expansion ; • up to 3.3 MB 's of 
directly addressable RAM •Multiple 
Sl04-DMA boards add four users 
per slot • .Other S-100 peripheral 
cards may be added for system 
flexibility. 
DUAL DELIVERS 
The Dual System 83 / hardware has 
been designed from the ground up 
with the Bell UNIX operating system 
in mind. The System 83 i is no engi
neering pipe-dream; we've been 
shipping th€ power package since 
February 1982. So, if you 've been 
looking for the missing link be
tween UNIX and the 68000, search 
no further. For technical infor
mation, or a quotation, please call 
or write to : 

system reliability I system integrity 

OEM and Dealer pricing 
is available. 2530 San Pablo Avenue• Berkeley• CA 94702 • (415) 549-3854•172029 SPX 

• UNIX is a trademark of Bell 
Laboratories and is supported on 
the DUAL.System 83 by UniSoft 
Systems of Berkeley, Ca. 
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NEW PRODUCTS 

Data-acquisition system 
is LSl-11-based 

I 

' ADAC Corp. 's new BASYS system 
is an integrated data-acquisition 
and -control system packaged with 
its own Extended BASIC software, 
called I/OBASIC. The system consists 
of a Digital Equipment Corp. 
LSI-11/2 or LSI-11/23 minicomputer, 
a VT-100 terminal, one of several 
ADAC high-density bus enclosures 
with or without additional storage 
and the I/OBASIC software package. 
BASYS is the first low-cost data
acquisition system based on a fully 
standard bus. 

BASYS is designed for ease of use 
by inexperienced users in batch 
production, testing, laboratory, sci
entific and medical applications. The 
BASYS software contains 19 built-in 
subroutines for performing analog 
and digital 1/0 with a wide range of 
ADAC 1/0 boards. BASYS is a 
self-teaching system with built-in 
"prompted tutor" for teaching the 
system programmer the I/OBASIC 
language on the system terminal. In 
addition, BASYS contains a complete 
menu of "help" files designed to 
assist inexperienced users at vari
ous programming levels. Users 
familiar with BASIC can plug the 
system in and start programming 
immediately. 

The powerful I/OBASIC software 
package developed by ADAC for 
BASYS incorporates DEC's run-time 
RT-11 operating system. Because 
commands need not be interpreted, 
the BASYS system can perform as 
many as 100,000 AID conversions to 
memory per sec. Using a macro 
assembler or RT-llSK provides even 
faster processing. 

Slave bus enclosures (11 full
quad, 13 half-quad, 22 half-quad) 
and cartridge tape, floppy disk and 
Winchester disk storage drives are 
optional. 

Prices start at less than $9000, 
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ADAC's BASYS data-acquisition and -control system is designed around a DEC LSl-1112 
or LSl-11123 processor and is fully LSl-11 bus-compatible. The system works with ADA C's 
line of LSl-11, low-level and high-level analog 110, discrete digital 110 and signal-conditioning 
devices. 

but can top $50,000 with extensive 
I/O. BASYS operates with ADAC's full 
line of LSI-11 1/0 boards, modules 
and wiring devices for low-level, 

high-level and discrete 1/0. 
ADAC Corp., 70 Tower Office Park, 
Woburn, Mass. 01801 

Circle No 300 

Single-board memory addresses 16M bytes 
The single-board VLS series 

provides users with as much as 1. 5M 

bytes of Multibus-compatible main 
memory in 128K-byte increments. 
The memories are available in eight 
versions, starting at 128K bytes, 
and are compatible with 16-, 20- and 

24-bit address buses and with 8- and 
16-bit data buses. The memories 
feature access times of 250 nsec. and 
cycle times of 440 nsec. and are 
designed for multi-user, multitask
ing applications. Other features 
include the ability to swap 16K-byte 
segments dynamically, correction of 
all single-bit errors and detection of 
double-bit errors using a modified 
hamming code. The 1.5M-byte board 
is priced at $5795 in OEM quantities. 
Advanced Digital Technology, 696 
Trimble Rd., San Jose, Calif. 95131. 

Circle No 301 

293 



Graphics display terminal 
features vector drawing 

The TAB 132/15-G graphics termi
nal features multiple character size, 
dot-dashed lines , point-plotting, 
vector and art drawing, area filling, 
selective erase and a cross-hair 
cursor. The terminal, which has 
Tektronix 4010 emulation and 4027 

graphics commands, is compatible 
with software packages such as Plot 
10, Disspla, Telegraph, IGP, DI3000, 
ILS, Template and Plotpak. The unit 
offers a 15-in. screen, 132-column 
display and alphanumeric capabili
ties. Single-unit, end-user price is 
$3295. TAB Products Co., Elec
tronic Office Products Division, 

----------------------- -------- 1451 California Ave., Palo Alto, 
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Don't get shet down 
by the FCC! 
Call Dayton T. Brown, Inc. 
The FCC rules and regulations are 
specific about the correct method of 
conducting a test program. The in
correct approach to your FCC testing 
can lead to poor results and added cost. 
You do not have to take any chances. 

At Dayton T. Brown, Inc. we per
form FCC testing in accordance 
with the rules and regulations. 

We use calibrated receivers and 
tunable antennas for radiated 
emissions testing . Conducted 
emissions are measured with 
specially designed line imped
ance stabilization networks and 
EMC receivers. 

All FCC testing at Dayton T. 
Brown, Inc. is performed on FCC 
approved , indoor all weather 
field sites. 

Dayton T. Brown, Inc. , delivers 
test results you can rely on . We 
have the distinction of providing 
the test data for some of the first 
units ever certified by the FCC 
to meet part 15, subpart J, for 
digital electronic products, the 
new requirement! 

To be sure call Dayton T. Brown, 
Inc., to perform your FCC engi
neering and testing. We have 
been assisting manufacturers 
to meet government regulations 
for more than 30 years. We can 
help you too! 

Eng ineering & Test Div ision 
Church Street 

Bohemia, L.1 ., New York 11716 
Tel : 516-589-6300 

For a free poster of this ad, send us your business card, attention, FCC 

CIRCLE NO. 27 ON INQUIRY CARD 

Calif. 94304. Circle No 302 

Color graphics chassis 
have high resolution 

The CF-33HRA and CF-33 HR TTL 
high-resolution scan display monitor 
chassis for OEM graphics applica
tions incorporate analog video input 
and TTL video input, respectively. 
Both include an in-line-gun, 
0.31-mm., delta-dot shadow mask 
picture tube. Bandwidth is 15 MHz 
with horizontal scanning available 
at rates as high as 25 KHz. CRTs with 
long-persistence RGB or standard
persistence phosphors and a medi
um-resolution 0.43-mm.-pitch pic
ture tube are optional. Prices begin 
at $618, depending on quantity. 
Complete chassis/monitor units are 
also available. Elector, 5128 Calle 
del Sol, Santa Clara, Calif. 95050. 

Circle No 303 

Cursor control pad 
is multifunctional 

This cross-hair cursor control pad 
for compatibility with the vendor's 
graphics enhancements for the 
VT-100, CIT-101 and TeleVideo 950 
and 925 terminals consists of a 4- x 
6-in. pressure-sensitive keypad 
with eight directional arrow keys, 
six mode-selection switches and two 
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"'VT·lOO is a registered trade mark 
of Digital Equipment Corporation. 
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attached 36-in. cable connects the 
controls to the graphics board 
through the terminal's rear cover, 
letting the user place the controls 
next to the keyboard. The cursor 
operates in the Tektronix emulation 
mode and responds to Plot 10 
commands. A fast and a jump 
switch increase cursor speed in any 
of the eight directions. Price is $250 
in single-unit quantities. Selanar 
Corp., 437-A Aldo Ave., Santa 
Clara, Calif. 95050. Circle No 304 

Color graphics controller 
features eight bit planes 

The 0440 is available as a display 
controller only (0440/DC) or as a 
complete graphics subsystem 
(D440/GS) that combines the con
troller with a color video monitor 
that employs a precision in-line 
electronic gun for image
production. The 0440 features eight 
bit planes yielding 256 displayable 
colors dynamically selectable from a 
palette of 16. 7 million. Two refresh 
options include a 1024 x 768 display 
refreshed at 33 Hz and a 736 x 552 
display refreshed at 60 Hz. The 
0440 is supported by the Axia 
graphics package. Prices range 
from $16,400 each in single-unit 
quantities to $12,300 in quantities 
of 25. Single-quantity prices of the 
0440/Gs range from $21,600 to 
$24,800, depending on monitor 
choice; 25-unit prices range from 
$16,632 to $19,096. Metheus Corp., 
5289 N.E. Elam Young Parkway, 
D-600, Hillsboro, Ore. 97123. 

Circle No 305 
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Consider the products and prices below: 
You 'll soon see that Emulex is as unbeatable on price as we are in quality and perfor

mance. Included are two new Winchester disk controllers with remarkably high performance 
and reliability (MTBF over 70 ,000 hours). 

All Emulex 0-bus tape and disk controllers have the same microprocessor architecture 
and all the key features of our PDP-11 and VAX-11 products, including error correction, micro
diagnostics, and software transparency. Price our performance. Write or call: Emulex Corpo
ration , 2001 Deere Ave., Santa Ana, CA 92705 ; (714) 557-7580; TWX 910-595-2521. 
Outside Calif .: (800) 854-7112 . 

For 1mmed1ate off-the-shelf delivery, call our national distributor First Computer Corporation . 645 Blackhawk Dr .. Westmont. IL 60559. (312) 920-1050 
In Europe Emulex Corp .. 10th floor, Cory House, The Ring , Bracknell, Berkshire, Eng land Telephone 0344 -84234 , Telex 851 -849781 

SC01 (RM02/ 05 , RP06) 

Put big SMD drives on your 
LSl-11. 

Links Q-bus with 1-2 SMD
type drives. Software transparent 
& media compatible with DEC 
RM02, RM05 , RP06. Features 3-
sector data buffer, 32-bit ECC, 
up to half a billion bytes capacity. 
Over 1500 units in service! 

SC02 [Rl01/02, RP02/03) 
SC02 (R K06/07) 

Low cost for smaller-sized disks. 
Single quad-board inter

faces LSl-11s to 8" & 14" SMD 
hard disk drives. Same great 
SC01-level performance in most 
applications. Software transpar
ent. Full 32-bit ECC, self-test, 512-
word bootstrap, real-time clock 
control, and bus terminators. Mix 
and match drives on one con
troller. 72,000 hours MTBF! 

CIRCLE NO. 65 ON INQUIRY CARD 

SC04 (RL01/02) 
SC04 (RK06/ 07) 
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New! ANSI interfacing for 8" 
Winchesters. 

Supports up to 8 drives per 
single quad-board controller. 
Fits into any single LSl-11 back 
plane quad slot. Same design , 
performance, and high reliability 
as the SC02 . 

3E 
EMU LEX 

TC01 (N RZ) 
TC01 (PE) 

Q-bus embedded dual-density 
tape controller. 

Handles all open-reel 
half-inch tapes- 800/1600 bpi, 
operating at 12.5-75 ips. Com
patible with DEC's TU10/TM11 . 
Daisy-chain up to 4 drives. Firm
ware includes a self-test and 
extended diagnostics. Fully 
embedded . 

The genuine alternative 



Shugart unveils line of half-high minifloppies 
The move toward high-volume 

production of lower cost half-high 
51/4-in. floppy-disk drives will be 
accelerated this month when Shu
gart Associates unveils two double
sided devices built in Japan by the 
company's long-time Yokohama as-

sociate, Matsushita Communication 
Industrial Co., Ltd. 

The unveiling of half-high, dou
ble-sided hardware by the Sunny
vale, Calif., Xerox subsidiary fol
lows by three months 
announcements by Chatsworth, 

Calif., rival Tandon Corp. (MMS, 
July, p. 9) and Sunnyvale, Calif., 
rival Qume Corp. (MMS, August, p. 
263). In June, Tandon began building 
250K-byte, single-sided, lower per
formance minifloppy drives that sell 
for than $100 in 100,000-lot quanti

-------------------------------, ties ($50 for mechanics-only ver

WEST REX 
111111111111111111111 DOT MATRIX PRINTERS 

MODELS 
8400/8410 

NEW! 
STAND-ALONE, 

150 CPS 
SLIP/DOCUMENT 

PRINTERS 

Model 8400 and Model 
8410 are new, packaged. 

stand-alone, alphanumeric, bi
directional, flat bed, Slip/Document 

dot matrix printers. They print up to 40 columns at 12 
characters per inch at 3 lines per second. Both models provide 
side or front form insertion ; top and bottom-of-form sensors and 
adjustable Slip1Document Stop. The print head employs a 
7-needle vertical array that permits selection of fonts and 
characters (5 x 7. double width . etc). The character set 1s fully 
alphanumeric under software control. The 100° o duty cycle 
print head life is rated at 100 million characters . 

Model 8400 and Model 8410 are complete with control and 
drive electronics. Serial RS-232C or TIY and parallel interlaces 
are available. Both units can provide multiple print lines ana 
carbon or pressure sensitive copy. 

Model 8410 additionally features a stepping motor paper dnve 
system which permits variable and programmable for 
ward reverse line spacing for applications requiring line selec
tion and or unique form indexing. 

CX> 
0 
0 
0 

en 
m 
JJ 
m 
en 

1140 Bloomfield Avenue. West Caldwell . N.J 07006 (2011 227-7290 TELEX 651490. WNJW 
IN FRANCE - WESTREX OEM PRODUCTS. 103-105 Rue de Tocqueville . 750 Pans. 

France 01-766-32-70 TELEX: 610148 
IN SWEDEN - WESTREX OEM PRODUCTS. Box 3503. S-17203 Sundbyberg . 

Sweden 46 8 • 981100 TELEX: 12139 
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sions). Tandon also recently showed 
higher performance, higher capaci
ty, half-high minifloppy drives 
priced in the same range ($245 in 
1000-lot quantities) as its standard
height, 500K-byte TM-100, for ship
ment this year. 

In June, Qume announced its 
500K-byte Qumetrack 142 priced at 
less than $150 in OEM quantities. 

Use of two half-high floppy-disk 
drives in the slot designed for one 
standard-height drive has the 
immediate effect of doubling a 
system's storage capacity without 
changes in volumetric dimensions. 
The storage per cubic in. and 
storage per oz. savings provided by 
the half-heights are particularly 
attractive for portable-computer 
and other space-sensitive applica
tions. 

According to Shugart, the smaller 
drives also consume less power and 
dissipate less heat. Wide-scale 
incorporation of half-height floppies 
into portable computers, intelligent 
typewriters and home computers, 
desk-top microcomputers and word 
processors will have a dramatic 
impact on the overall market for 
51/4-in. floppy-disk drives, says 
Andrew Roman, Newark, Calif., 
industry analyst and publisher of 
The OEM Disk Drive Pricing 
Report. "Prior to the introduction of 
half-high hardware, we projected 
that sales of 51/4-in. floppy-disk 
drives would plateau in 1985 at a 
shipping rate of 4 million units per 
year," he says. "But the half-high 
drive will act as a mid-life kicker for 
this class of device and extend its 
growth rate another two years at 
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A terminal so smart, 
it meets your need from every angle. 

... America's Micro Products Trading Company 

Epic's 14~ is eveiything you expea in a 
smart terminal. Plus full ergonomic move
ment to assure optimum operator comfort 
and produaivity. 

Screen tilts up and down over a 30 
degree angle. It moves side to side. 180 
degrees. Detached keyboard. Move it 
wherever it's needed. 

Consider these other unique angles: 
• 14" non glare, high resolution monitor. 

standard 
• CRT saver with continuously displayed 

real time clock 
• Dual, independent. bidireaional ports 
• 128 displayable ASCII charaaers. plus 

48 international and 80 graphics 
symbols 

• 25th status/ message line 
• Set-up mode 
• Space .. . and power for two 

additional PC or CPU boards 
• Full edit. And more. 

Epic's 14~is built to European DIN 
standards. This is an absolute requirement. 
no matter where in the world your 
marketing plans take you. Few other 
suppliers can meet this futuristic require
ment. today. 

Service available through 18 established 
Epic/KTS service centers and three service 
depots. located throughout the United 
States and Canada. 

See the smartest and newest angle on 
superior price/performance, the Epic 14~ 
Call or write for details now. 

14& 

Epic Computer Products. Inc. 18381 Bandilier Circle. Fountain Valley. Ca. 92708 714/964-4722 Telex 692-355 
CIRCLE NO. 66 ON INQUIRY CARD 
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least." 
From Shugart's point of view, 

drives with higher performance 
than the company's existing stan
dard-height line may extend the 
market for 51/4-in. floppy disk 
hardware even further. Both of 
Shugart's new half-high miniflop
pies-the 48-track-per-in., 500K
byte SA455 and the 96-tpi, lM-byte 
SA465--0perate at average access 
times of 94 msec. using split-band 
actuators. The company's older 
split-band SA450 operates at 275 
msec. Its newer lM-byte SA460 
standard-height 5¥4-in. drive oper
ates at 173 msec. using a lead-screw 
position er. All figures include 
settling time. 

The new Shugart drives use the 
same number of cylinders (40), 
recording method (modified FM), bit 
densities (5876 bpi for 48-tpi 
hardware; 5922 bpi for 96-tpi 
devices) and track capacities (6.2K 
bytes per track) as the company's 
standard-height hardware, elimi
nating the need for new controllers 
and ensuring interchangeability of 
media from one drive to another. 

Pricing for the new drives is set 
at $185 for the SA455 and $225 for 
the SA465 (both in 500-lot quanti
ties). Evaluation versions of Shu
gart's SA455 and 465 are due this 
quarter. Production hardware will 
be available next quarter. 

-John Trifari 

Shugart Associates, 415 Oakmead 
Parkway, Sunnyvale, Calif. 94086. 

Circle No 306 

Winchester, floppy drives 
intended for OEMs 

These 5¥4-in. floppy- and Win
chester-disk drives include model 
TM50, a 250K-byte, 48-tpi floppy in 
half-height configuration. A me
chanics-only version sells for $50 in 
large OEM quantities. Model TMlOl, 
a microprocessor-based, lM-byte, 
96-tpi floppy, sells for $260. Model 
TM102, a 2M-byte, fast-access, 

300 

Shugart's new SA455 and SA465 51/4-in. minifloppy-disk drives are exactly half the height 
of standard minifloppies (right). Available only in double-sided versions, the SA465 offers as 
much as 1 M byte of unformatted capacity, and the SA455 offers as much as 500K bytes. The 
two drives use brushless, direct-drive DC motors and are media and interface compatible 
with the industry-standard SA400 family. 

Shugart's new drives in context 

Shugart Shugart Tandon Qume 
SA 455/465 SA 450/460 TM·50 QumeTrack 142 

Total capacity (bytes) 500K/1M 500K/1M 250K 500K 

Capacity (bytes/surface) 250K/500K 250K/500K 250K 250K 

Transfer rate 250K bits per second 

Bit density (bpi) 587615922 5876/5922 5536 5876 

Track density (tpi) 48/96 48/96 48 48 

Access times (msec.) 
track/track 613 2016 20 12 
average 94/94 275/173 287 
average latency 100 msec. 

Disk speed (rpm) 300 

Dimensions (in.) 1.62 x5.75 x8.46 3.25 x 5. 75 x 8.25 1.62 x 5.75 x8.0 1.62 x 5.87 x 8.0 

microprocessor-based, 96-tpi flop
py, is priced at $325. Series TM500, 
a 6.4M-byte, 345-tpi Winchester
disk drive, expandable to 12.8M and 
19. lM bytes, sells for $400, $550 and 
$700, respectively. Model TM703, a 
31M-byte, 600-tpi, closed-loop Win
chester, is priced at less than $1000. 
Tandon Corp., 20320 Prairie St., 
Chatsworth, Calif. 91311. 

Circle No 307 

3win. floppy offers 
capacity of 5 in. 

This 80- x 100- x 5-mm., 3-in. 
floppy disk offers a single-side 
capacity of 125K bytes, a data
transfer rate of 125K bps and a 
4500-bpi, 100-tpi, 40-track-per-side 
recording density. Panasonic In
dustrial Co., One Panasonic Way, 
Secaucus, N.J. 07094. 

Circle No 308 
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Victor's Desktop Business Computer System. 
Businesses today face a basic 
dilemma when it comes to 
selecting a computer. 

So-called " personal " computers 
have limited power and capacity. 
They 're just too small to be use
ful to most businesses. 
And the larger mini computers 
are more expensive. 
Victor has a solution to that 
dilemma. 
The Victor 9000 Business Com
puter is priced under $5,000. 
Like a " personal." 
Yet the Victor 9000 has a 
capacity that rivals the expen
sive minis. 
A close look at the chart shows 
you just how the Victor 9000 
compares. 
The Victor gives you the kind of 
memory and storage capacity 
business applications demand . 
Much more than the IBM Per-

sonal Computer, the Apple Ill or 
their competitors . 
For more information, 
call Victor at (800) VIC-9000. 

Victor 
MAKE& MODEL 9000 

Processor Type 8088 
Word Length 16 bits 
Memory Size (Internal) 128-896KB 
Storage Capacity on 2400KB 
2 Floppies (5 1/4') 

CRT Display 
Standard Format 80 x25 

Alternate Format 132 x 50 
Graphics Resolution 800 x400 
Communications 
Built-in Serial Ports 
at no extra cost 2 
Built-in Parallel Ports 
at.no extra cost 1 

Human Factors 
Keys on Keyboards 94-104 
Detached Keyboard mechanism 

I 
Yes 

Tilting Display mechanism Yes 
Swivelling Display Yes 

Desk Area Required 
(Approx. Square In. 
with 2 floppy disks) 

1 310 
Operating System CP/M-86' 
Supplied Standard MS-DOS 

Xerox 
IBMPC 820 

8088 Z80A 
16 bits 8 bits 
16-256KB 64KB 
640KB 160KB 
(5V. ") 

I 

(5 V4' ) 

80 x25 80 x24 
None None 
640 x200 None 

0 2 

0 2 

83 96 
Yes Yes 
No No 
No No 

420 470 

l None None 

NOTE : Chart based on manufacturer's 1nformat1on available as of April 4, 1982. 
'CP /M is a registered trademark of Digital Research, Inc 

Serving American business for 65 years. 
CIRCLE NO. 155 ON INQUIRY CARD 

Radio Shack 
TASSO 

Apple Ill Model II 

6502 Z80A 
8 bits 8 bits 
96-256KB 32-64KB 
280KB 960KB 
(5 '14' ) (8" ) 

80x24 80 x24 
None None 
560 x 192 None 

I 
1 2 

0 1 

74 76 
No Yes 
No No 
No No 

I 
500 

l 
361 
Apple TRS 
DOS DOS 
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Document printer 
handles five-part forms 

The model 159 transaction docu
ment printer for OEM applications 
handles five-part forms and allows 
tear-off within 1 in. of top of form . 
The 80-column unit also features 
150-cps, bidirectional, logic
seeking, impact-matrix printing; 
variable forms-length control; and 
ribbon cassette reloading. Centron
ics Data Computer Corp., Hudson, 
N.H. 03051. Circle No 309 

Five-mode printer 
is multi-functional 

The Variflex intelligent printer, 
based on the infinite-matrix princi
ple, uses a seven- or nine-pin print 
head to generate copy in one of five 
quality levels on plain paper. The 
unit prints at 30 to 54, 65 to 195 and 
130 to 390 cps. It offers various text 
formats and page layouts, font-to
font dynamic switching, more than 
100 type styles and as many as 32 
type sizes using the same printing 

CIRCLE NO. 101 ON INQUIRY CARD 

element. Price is $2860 each in OEM 
100-unit quantities. Santee Corp., 9 
Columbia Dr. , Amherst, N . H. 

03031. Circle No 310 

Matrix line printer 
is IBM-compatible 

The 6703-25 dual-head matrix line 
printer is compatible with IBM's 
System 34 and 38 and 5251-12. The 
unit prints compressed- and normal
ly spaced characters with as many 
as six copies and offers speeds as 
high as 300 lpm, character density 
from 10 to 15 cpi and forms-width 
capability from 4 to 16% in. Other 
features include an illuminated print 
area and precise vertical and 
horizontal head alignment. Single
unit price is $6995, with discounts 
available on orders for six or more. 
Decision Data Computer Corp., 
100 Witmer Rd., Horsham, Pa. 
19044-2282. Circle No 311 



Pixel, the 
most powerful, 

flexible supermicro 
intheworfd 

now has UN OC™ / 

~~ 

The sensation of COMDEX/Spring is proving itself in the field in growing numbers every day. 
Here's why: 

We designed our new 68000-based supermicro system as if it were a mainframe 
giving it outstanding speed and power Then we gave it flexibility by providing two virtual 
memory operating systems: UNIX System III and our multi-user version IV UCSD p-System, 
as well as a relational data base, SNA communications, a forms 
generation package, and word processing. The result is a main
frame functionality with the throughput of a supermini in a micro
computer system that outperforms any micro on the market 
today. All at an extraordinarily low cost. 

If you are an OEM/Systems house, call or write for 
our Pixel 100 I AP Information Package and price list today. 
We'll send it to you as fast as we're shipping Pixel 100/APs. 

Pixel 
~ Instrumentation laboratory 

One Burtt Road, Andover, MA 01810 
Tel. 617-470-1790 

Pixel 100/ AP is a trademark of Instrumentation Laboratory Inc. • UNIX System III and UNIX are trademarks and service marks of 
Bell Laboratories • Pixel's UNIX is based on UNIX System III as distributed by American Telephone & Telegraph • UCSD p-System is a trademark 

of the Regents of the University of California. 
CIRCLE NO. 81 ON INQUIRY CARD 
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Printers produce 
65, 80/180 cps 

The DM 5180 and the DY 821 are 
new models of the DM 80/180 
dot-matrix and DY 811 daisy-wheel 
printers, respectively. The DY 821 
prints at 65 cps, and the 
dual-mode DM 5180 prints at 80 or 
180 cps. The printers sell for $3400 
each in single-unit quantities and 
$1760 each in quantities of 500. 
Olivetti OPE, 505 White Plains 
Rd., Tarrytown, N. Y. 10591. 

Circle No 312 

Printer produces 
bar codes, labels 

The IPS-5000-V bidirectional, in
telligent printer produces 72- x 
120-dot resolution graphics, 11 bar 
codes, labels and matrix characters. 
The unit operates at 165 cps or 285 
cps, accommodates five copies and 
features a 96-character ASCII set, a 
2K buffer and standard parallel 
versions of the RS232 interface. A 
136-column version sells for $1425 in 
100-unit orders, and an 80-column 
version sells for $1360. Dataroyal, 
Inc., 235 Main Dunstable Rd., 
Nashua, N.H. 03060. 

Circle No 313 

Daisy-wheel printer has 
universal interface 

The Daisywriter 2000 intelligent 
daisy-wheel printer retains the 
features of the Daisywriter 1000 
and offers a 16K-byte buffer and an 

CONTROLLERS 
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Let's talk about them. 
408-942-1616 

MINICOMPUTER TECHNOLOGY 
A Subs1d1ory of E-H lnternot1onol Inc 

696 East Trimble Road, San Jose, CA 95131
1 

TWX 910-338-2281 
CIRCLE NO. 170 ON INQUIRY CARD 

optional 48K buffer. The unit 
emulates Diablo, Qume and NEC 
letter-quality printers. The printer 
also features a three-chip micro
processor, a magnetically driven 
linear motor, 12 fonts in 15 
languages and 10-, 12- or 15-cpi 
operation. Baud rates range from 50 
to 19.2K bps. Price is $1495. 
Computers International, Daisy
writer Division, 3540 Wilshire 
Blvd., Los Angeles, Calif. 90010. 

Circle No 31-1 

Receive-only unit 
prints near letter quality 

The DP-9620A stand-alone, re
ceive-only printer provides alphanu
meric speeds ranging from 200 cps 
for a 7 x 9 dot matrix to 100 cps for 
a 13 x 9 dot matrix that produces 
near-letter-quality characters. 
Other character densities are 12, 15 
and 16.4 cpi, and a 96-character 
ASCII set is included. Horizontal and 
vertical graphics resolutions are 72 
dpi. The device operates in logic
seeking mode and includes Centron
ics bit-parallel and RS232C interfac
es and eight serial protocols. Price 
is less than $1100 each in quantities 
of 1000. Anadex, Inc., 9825 De Soto 
Ave., Chatsworth, Calif. 91311. 

Circle No 315 
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For serious business microcomputing, 
only one operating system 

exactly fits. 
available, type 'HELP' and the command 
function title-OASIS displays the syntax 
and options available. 

\Af hether you're in business and do 
VY microcomputing, or in computing 

and sell to business, you 'll like OASIS.* 
Not a hobby or scientific system warmed Of course it's all in your language

~~~~~~~~~~~~~~~~~~~~~~~~ not computerese. (OASIS over for business use, 
OASIS is the only operating 
system designed from the 
ground up for business. 

SERIOUS BUSINESS 

COMES IN ALL SIZES. 

Whatever your business 
need, OASIS has the 

operating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new OASIS-16.** (OASIS 
exact business fit #1: 
choice.) 

A SYSTEM IS ONLY 

AS GOOD AS THE 

HOBBY SCIENCE BUSINESS 

exact business fit #5: 
user-friendliness.) 

AND, AND, AND ... 

Some of the best, most 
extensive documentation 

in the industry; a packed 
Application Software 
Directory; multi-level train
ing ; direct telephone support; 
worldwide sales & service ; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 

Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 

BUSINESS PROGRAMS 

IT RUNS. 
---------- liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiliiiiiiiiiiiiiiiiiiiiiiiiiiiiim business microcomputing, 

The acid test for any business software: OASIS system software com- there is one operating system that 
operating system is the application pensates for differences. (OASIS exact exactly fits: OASIS . Call or write us 

software available to run on it. There's business fit #3: portability.) today for details. 
plenty for OASIS -for nearly any job. 

And it's top quality, too, because our 
integrated tools are top quality-and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files ; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!) ; plus COBOL & ·c· 
Languages. These tools are mandatory 
for high-quality business application 
program development-ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 

SOFTWARE INVESTMENTS. 

0 ASIS is custom-fitted to manufac
turers' hardware so application soft

ware developed to run on one OASIS 
equipped machine can also run on 
others-and is upwardly compatible 
from 8-bit OASIS Single-User to Multi
user, on up to OASIS-16. This kind of 
application software portability is 
ex-elusive with OASIS. -

Device independence allows various 
printers and terminals to be used
with no modification to application 
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ACCURATE DATA & A SECURE 
• For ZBO 

SYSTEM REDUCE BUSINESS RISKS. · • Available soon for 68000, 16000, and others. 

r·-------------------------0 ata integrity-a challenge for any 1 

OASl~~~l~u~e~ifos~ea~;~~~~~~-r~~cb~ng . i ooo A 
With 1t, normally all users can view a 1 ~ 
record at the same time. BUT if the record 1 

is being updated by one user, other users 
are automatically denied access until 

s 
the update is complete. That means 
data is always accurate and up-to-date. 
It's still another OASIS exclusive. 

For system security, there's OASIS 
Logan , Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/ system security.) 

A FRIENDLY SYSTEM IS 

GOOD BUSINESS. 

For user-friendliness, OASIS sets new 
standards. Example: the EXEC Job 

Control Language is so smart it walks 
users through their applications-
and around the operating system. 

With our 'HELP' feature , if you are 
unsure of the functions and options 

CIRCLE NO. 104 ON INQUIRY CARD 

•STRICTLY BUSINESS -
PHASE ONE SYSTEMS, INC. 
7700 Edgewater Drive. Suite 830 
Oakland, CA 94621-3051 
Telephone 415 562-8085 TWX 910-366-7139 

I'm serious about my business 
please send me · 
0 OASIS-16 Manual , $75 
0 OASIS Manual , $60 
O Free Application Software Directory 
and put me on your malling list 
(Add $3 lor sh1pp1ng Cal1forn1a residents add sales lax ) 

Name ___________ _ 

St (No Box#) 

City State _ Zip __ _ 
O Check enclosed 0 VISA 0 Mastercharge 
O UPS C.0.0. O American Express 

Card No 

Signature 

Exp date 
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UNEXPLAINED 
ME MO RY lleri11llerals 

LOSS? !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

LINE TAMER™ 
FERRORESONANTTRANSFORMERS 

MAY BE THE ANSWER! 
Power line spikes, brownouts and in
audible noise can wipe out all or part 
of computer memory, leaving you the 
arduous task of reconstructing your 
data. Line Tamer'" ferro resonant trans
formers protect sensitive computer 
equipment from such power pollution 
by isolating the noise and stabilizing 
the voltage. 

Line Tamer'" ferroresonant transform
ers need little space and require no step 
up/ step down transformers or compli
cated wiring. They are available in sizes 
up to 250 KVA in both single- and three
phase to satisfy the requirements of 
virtually any system. Most sizes are U.L. 
listed. 

Call us for complete specifications 
and the name of your local distributor. 

SHAPE 
MAGNETRONICS. INC. 

901 DuPage Avenue, Lombard, IL 60148 
Phone 312 I 620-8394. TWX 910-991-2352 

SEE US AT PERIPHERALS '82 BOOTH 3 
CIRCLE NO. 126 ON INQUIRY CARD 
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Document-entry terminal 
fits on a desk 

Models 201 and 202 WorkLess 
Stations automatic document-entry 
terminals each fit on a desk top and 
require almost no operator assis
tance. The 17- x 21- x 10-in. 
microprocessor-based units, which 
combine OCR techniques with VLSI 
technology, enter text from type
written pages into word processors 
at 25 sec. per page, and can be used 
to read archived paper files and to 
transfer data from one word 
processor to another. Features 
include an automatic 75-page sheet 
feeder and self-diagnostics. The 
terminals connect to standard RS232 
ports. Model 201 reads Courier 10 
typeface; model 202 reads Courier 
10 and seven other typestyles. 
Model 201 sells for $6995, and model 
202 sells for $7995. DEST Corp., 
2380 Bering Dr., San Jose, Calif. 
95131. Circle No 316 

VDT has 
ergonomic features 

The New Range intelligent , 
Z80-based video display terminal 
has a screen that swivels 180 
degrees left-to-right and tilts 15 
degrees up or down. The unit has a 
detached low-profile keyboard with 

palm rest and features editing 
capabilities, user-selectable video 
attributes, 14 programmable func
tion keys, a 25th status line, block 
and conversational modes, a printer 
port, an auxiliary RS232 port, 
selectable transmission rates from 
110 to 19.2K bps and line graphic 
functions. Single-unit price is $845, 
with OEM quantity discounts avail
able. Soroc Technology, Inc., 165 
Freedom Way, Anaheim, Calif. 
92801. Circle No 317 

Dual-port memory supports 
DEC LSl-11, PDP-11 

The LS-060 dual-port memory for 
DEC LSI-11 and PDP-11 computers 
provides 4K of 16-bit static RAM and 
supports 18-bit memory addressing. 
Two computers can write into or 
read from the unit as if the full RAM 
resided in each, so that both share a 
program or access common data. 
The LS-060 is available on a DEC 
dual-width module and sells for 
$2035 in single quantities. Standard 
Engineering Corp., 44800 Industri
al Dr., Fremont, Calif. 94538. 

Circle No 318 

Dynamic memory board 
stores 256K bytes 

The DMEM/256KP memory board 
stores 256K bytes on a single IEEE 
696/S-100 bus-compatible board. 
Extended 24-bit addressing pro
vides 8- or 16-bit memory transfers. 
The board is organized in two 
independent 128K-byte regions. Ac
cess time is 230 nsec., and cycle time 
is 580 nsec., including transparent 
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Plenty of manufacturers have LAN 's on their 
drawing boards. 

At Novell we approached the network problem 
with a broad vision which led to a new perspective. 
That perspective, in short, couples a 16/32 bit 
processor, memory, and a sophisticated network 
operating system. 

We call the system NOLAN. 

At its heart is Motorola 's MC68000 micro pro
cessor, 512 K-Bytes random access memory, and a 
highly tuned management software system, de
signed to maximize through-put to network users. 
With that perspective NOLAN gives you a true on
line, real-time, multi-user system with less than 2: 1 
degradation between 1 and 24 compiles. 

NOLAN Is capable of concurrently supporting 
24 work stations whlle maintaining a sophisticated 
file sharing/locking system, and simultaneously 
spooling up to five printers. 

IBM personal computer and CP /M micro com
puter nodes can be intermixed at will on the 
NOLAN network while maintaining a common file 
or data base . 

If you ' re caught in our information-based society 
trying to manage more and more information, 
then NOLAN's perspective is your answer. 

By design, NOLAN delivers main-frame/mini
performance while keeping hardware one-third to 
one-half the cost. 

That's perspective! 
Give us a call when you 're ready to change the 

way you look at things: 800-453-1267. 

NOVELL DATA SYSTEMS 
800-453- 1267 
1170 N . Industrial Park Drive 
Orem, UT 84057 

CIRCLE NO. 53 ON INQUIRY CARD 

CP/M 1s a trademark of D1g1tal Research. NOVELL DATA SYSTEMS is a SAFEGUARD SCIENT/F/CS company. 
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Altos (all models) 

Zenith Z89 
DECVT-180 

PHOnE 1 

$750 
980 
750 
750 

1011 River Lane • Loves Park, Illinois 61111 • 

CIRCLE NO. 115 ON INQUIRY CARD 

NOT JUST ANOTHER 
PRETTY INTERFACE ... 

But a whole family of output interface products to bridge the gap. 
TAC's lnterFACE™ products offer you the IBM compatibility you need 
for interfacing to low-cost non-IBM printers: 

• Model IF /lA for S/34 .& S/38 
•Model IF /2A for 3271, 3272, and 3274 Control Units with 

Type B adapters 
•Model IF/3A for 3274 and 3276 Control Units with Type A 

adapters 
All three products enable you to interface an IBM system to non

IBM serial asynchronous RS-232C RO devices, with XON/XOFF and 
RTS/CTS protocols fully supported, and 
automatic EBCDIC to ASCII conversion. 

Even IBM could love this lnterF ACE™ 
family ... Call TAC today! 

TAC, 120 West Wieuca Road, NE, 
Atlanta, GA 30042, 404-252-1045, 
Telex 54-9600 

CIRCLE NO. 141 ON INQUIRY CARD 

refresh. Parity is checked on every 
byte transfer to protect against 
error. The DMEM/256KP sells for 
$1495. Dual Systems Control 
Corp., 720 Channing Way, Berke
ley, Calif. 94710. Circle No 319 

32M-byte memory emulates 
ModComp minis 

The BS-410 rack-mounted bulk 
semiconductor memory system em
ulates ModComp's 4100 series of 
fixed-head disks and stores 32M 
bytes. It is software compatible 
with existing ModComp operating 
systems and FHD diagnostics, but 
minor patches to the FHD I/o 
handler and diagnostics are re
quired for BS-410 capacities higher 
than SM bytes. Maximum data 
transfer rate is 1250 KW per sec., 
and average access time is 2.5 msec. 
In single-unit quantities, the 7-in.
high, SM-byte and 15o/4-in.-high 
(expandable to 32M bytes) BS-410 
sell for $S930 and $11,000, respec
tively. Each 2M-byte module is 
$12,650, and battery backup sells 
for $2400. Dataram Corp., Prince
ton Rd., Cranbury, N.J. OS512. 

Circle No 320 
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We're not 
just selling 
SOMB 
51A" Winchesters. 

We're selling 
solutions to 
your custo01ers' 
application 
proble01S. 

~VLlTEK 
1220 Page Avenue, Fremont, California 94538 

For more information about our new 50MB drives, call Jim Lawson, (415) 490-3100. 

CIRCLE NO. 67 ON INQUIRY CARD 
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With the September premiere issue of 
Business Computer Systems a matter 
of record, 80,000 business end users 
of business computers have a maga
zine of their own ... and marketers of 
computers, peripherals, and software 
have a medium to reach their fastest 
growing market. 

BUSINESS COMPUTER 
SYSTEMS 

THE MAGAZINE FOR BUSINESS COMPUTER USERS 

How readers use their business computer systems* 

Application 
No.of 

Applications 

Finance and Accounting 303,526 
Personnel 45,716 
Order Processing 42,210 
Sales and Marketing 57,640 
Product Development 39,985 
Manufacturing, Wholesaling, Retailing 83,878 
General Management 136,538 
Other 3,413 

•Analysis-adds to more than total circulation due to multiple 
applications, 

The Computers readers use* 

Computer 
Manufacturer 
Apple 
Basic Four 
Burroughs 
Commodore 
Data General 

No. Subscribers having 
one or more of the following 

manufacturers' computers 

22,458 
930 

1793 
2039 
2504 

_D~ig~rta_l _Eq~u~ipm_e_n_t _______ 84_ 7_4 This then is the primary audience reached by all 
_He_w_l_ett_-_Pa_c_ka_r_d ________ 5_8_40 of the advertisers of business computers, periph-
Honeywell 1636 era! and software who grasped the opportunity 
-IB_M__,_ __________ 1_5-,4-8-9 of appearing in the September premiere issue. 

Radio Shack (Tandy) 17,548 Take steps now to make sure your company 
-Te_x_a_s -ln-st-ru-m~e-nt-s~-------2~46-2 takes its place in the next issue. 

Wang Laboratories 3322 
_Xe_r_ox_C_o_rp~·-_________ 12_1_6 • 
Zenith 822 
•Analysis based on representative listing of manufacturers 
mentioned, 

A Cahners Publication 
221 Columbus Avenue 
Boston, MA 02116 
(617) 536-7780 

Boston 
(617) 536-nao 
Chlc~o 
(312) 635-8800 

Dallas 
(214) 980-0318 
Denver 
(303) 388-4511 



lllll ... 
GREATEST DITA STIRllE 

CllTRIL FIR 
LSI-II* 

ST506 INTERFACE COMPATIBLE-Model 60X 

PRIAM INTERFACE COMPATIBLE-Model 41X 

CDC FINCH INTERFACE COMPATIBLE-Model 00444 

You can't find a better selection of high-performance, 
low cost, single board disc/tape controllers for LSl-11, 11/2, or 
11/23 CPUs. Nearly 30 different controllers in all ... (thousands 
in use) ... every one DEC software transparent and 1/0 
compatible with every popular drive. RL01 /RL02 or RP02/RP03 emulations-each controller will handle 

two disc drives. 

Each controller offers you easy interface, lower power 
requirements and numerous self-test, error correction and 
other time/data base saving features ... all built into each uP 
based intelligent controller. And DILOG 's automated design 
techniques and proprietary architecture assures you of high
est quality and best price/performance ... today, tomorrow 
and for years to come. 

1/4" AND 1/2" TAPE CONTROLLERS ------

DILOG tape controllers for 112" Streaming/Start-stop or 
DISC CONTROLLERS ---------

DILOG 's disc controllers are for 51/4", 8" or 14" 
WINCHESTER/SMD/CMD drives. Emulations offered are RK, 
RL, RP and RM. The following lists only a few of the controller/ 
drive combinations 

V4" cartridge offer TM and TS emulations. 
W' STREAMING/START-STOP 
COMPATIBLE-Model 00130-handles 
up to eight NRZl/PE drives-emulates 
TM-11/TS-03-nine-track 800/1600 bpi 
industry standard-12.5 ips to 125 ips. 

SMD INTERFACE COMPATIBLE-Model 
00202A-Exclusive universal formatting
switch selectable RP02/RP03-two 
drives-capacities to 300 MB-no drive 
parameters in on-board PROMS. 

V4" 3M CARTRIDGE TAPE-Model 00320 Controller and Model 
00330 Coupler-TM-11/TS-03 emulations. 

NEW-SMD INTERFACE 
COMPATIBLE-Model 00215-Exclusive ~ 
universal formatting-switch selectable . 
RK06/RK07-56-bit ECC-22-bit memory 
addressing-two drives-capacities to 
300 MB each-no drive parameters in 

Contact your local DILOG sales office for complete 
details on specific models offering Greatest Data Storage 
for LSl-11. 

on-board PROMS. 

'Trademark D1g1tal Equipment Corp. 
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Corporate Headquarters 
12800 Garden Grove Blvd. · Garden Grove, Cal if. 92643 
· Phone (714) 534-8950 ·Telex 681 399 DILOG GGVE 
Eastern Regional Sales Office 
64-A White Street · Red Bank, New Jersey 07701 
·Phone (201) 530-0044 
European Sales/Service Office 
12 Temple Square · Aylesbury, Buck1nghamsh1re • England 
· Phone 44-296-34319 or 34310 ·Telex 837 038 DILOGI G 

NUMBER 1 FOR DEC-11 
CIRCLE NO. 114 ON INQUIRY CARD 

311 



Five-chip, 300-bps modem 
priced at less than $200 

What could be the first intelligent 
modem priced at less than $200 in 
large quantities will be unveiled this 
month at the Wescon show by 
Cermetek Microelectronics, Sunny
vale, Calif. 

Called the Datamate 103, the 
five-chip device uses frequency shift 
keyed modulation, emulates a Bell 
300-bps 103 Dataset and operates 
half- or full-duplex over voice-grade 
telephone circuits. It offers auto
matic rotary/touch-tone selection in 
the autodial mode as well as a 
manual override to force a rotary 
connection if dial frequencies 
vary-a problem that can occur in 
non-Bell systems, says Cermetek 
marketing director Steve Durham. 

The Datamate 103 can store as 
many as six 11-digit telephone 
numbers (including last number 
dialed) in its 72 bytes of RAM, and 
offers a number of in-call monitoring 
features, including the ability to 
detect voice communication on a 
data link. Voice detection is very 
handy in computer-to-computer 
communication if a wrong number 
gets dialed. The modem is supplied 
with RS232 cable and two RJ-11 clip 
connectors, and accepts a series of 
keyboard-driven commands includ
ing "HELP" and "PAUSE." The latter 
is useful if the first digit of a 
telephone number is used to get an 
outside line. 

The modem functions of the 
Datamate 103-direct-access ar
rangement circuit, two filters and a 
signal processor-are implemented 
on four thick-film chips. The 
autodialer chip is implemented 
using monolithic chips. Cermetek 
sells the DAA chip to outside modem 
vendors, Durham says, and plans to 
offer the other chips as well at an 
undisclosed date. 

Durham also says that Cermetek 

312 

Cermetek's Datamate 103 300-bps Bell 103-compatible intelligent modem is priced at 
less than $200 in large orders, and is based on four hybrid chips and one monolithic autodial 
circuit. The unit also contains additional control logic and 72 bytes of RAM. 

plans to use its thick-film hybrid 
expertise to combine the DAA, 
filters and signal processor onto one 
circuit. "This is rapidly becoming a 
component business as modems go 
inside terminals and even onto 
system boards," Durham continues. 
"Ultimately, a two-chip modem for 
less than $50 could evolve, and by 
1985, box-level, low-speed modems 
will be sold mostly to retrofit the 

Voice/data modem 
'speaks' intelligibly 

The Adas VIII voice/data modem 
can communicate by standard 
data-link or voice-synthesized mes
sages. Through an RS232 interface, 
the modem lets a host computer 
place or receive phone calls, 
transfer data bidirectionally at aoo 
bps, "speak" in unlimited vocabu
lary of synthesized voice and 
receive Touch-Tone information 
from distant phones for control or 
data retrieval. If 11ov power is lost 
for 15 sec. or longer, the unit 
reports the problem to a pro-

existing installed terminal base." 
Cermetek plans to sell the 

Datamate 103 through distributors 
and OEMs, and has priced the device 
at $295 in single-unit quantities. 
Evaluation hardware is being 
shipped now. 

-John Trifari 

Cermetek Microelectronics, 1308 
Borregas Ave. , Sunnyvale, Calif. 

Circle No 321 

grammed phone number for repair. 
The Adas VIII sells for $2000 to 
$5000, depending on configuration, 
with quantity discounts available 
for 11 or more units. Butler 
National Corp., 8246 Nieman Rd., 
Lenexa, Kan. 66214. 

Circle No 322 

MINI-MICRO SYSTEMS/September 1982 



HAS THE $199 TERMINAL ARRIVED? 

NOT YET ... but you've never seen so many 
features and capabilities plus reliability in a 
terminal priced as low as the ABM 85. 
Capabilities and features like: 
• full industry-standard compatibility 
• detachable keyboard 
• sharp, comfortable display 
• business graphics 
• advanced editing 
• programmable function keys 
• sculptured "friendly feel " keys 
OEM flexibility such as: 
• modular construction 

Cheap? No. 
Inexpensive? YES! 
Reliable? Definitely. 
Service? Nationwide by RCA 
We look forward to telling you more. 

KIMTRON 
KIMTRON CORPORATION 

(408) 727-1510 
2255-H Martin Avenue • Santa Clara, CA 95050 

• 2 additional board slots-standard 
CIRCLE NO. 175 ON INQUIRY CARD 
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CMX lets 32 IBM 3270s 
share one cable 

The CMX series of coaxial cable 
multiplexers allows 32 IBM 3270 
terminals in a remote location to 
connect to an IBM 3274 device 
control unit using one RG-62A/U 
cable rather than individual cables. 
The system is transparent to IBM 

user software and terminal opera
tion, and the multiplexed link can be 
as long as 4950 ft. Transmission 
speed is 2.358M bps. One CMX unit 
operates at either end of the cable 
and attaches to the 3274 control unit 
or to individual devices. The system 
operates with all IBM type A display 
terminal devices, including the 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~-1 327813279 and 3287 printer,andcan be used with equivalent Memorex 

~ 
for cost savings, performance & reliability 
.. . THEY'RE THE PERFECT MATESI 

WTI offers a choice of RS232 Minifloppy 
storage devices to help solve your data 
handling problems. DataMate II has 
extensive editing & search features for 
store & forward applications. The new 
MiniMate Ill is ideal for bulk storage & 
data collection. Both are packed with 
features for easy operation, system 
configuration-and above all
reliability you can depend on! 
APPLICATIONS 
• Save on-line costs : Prepare & edit 

data off-line, transmit stored data to 
computer at speeds to 9600 bps. 

•Transfer data from one computer 
system to another. 

• Store demo programs for exercising 
data terminals and equipment. 

• Store program code for microproces
sors and Eprom programmers. 

• Record data from PBX systems and 
electronic instruments. 

•Store parts & address lists, sales 
information or any data changed or 
updated often. 

IMPRESSIVE QUALIFICATIONS 
Both units include; 
•A 5-W' floppy drive, system con

troller, software and power supply. 
• Dual RS232 ports for easy insertion 

between your Terminal and Modem. 
•Easy to use File Management system. 
•Automatic and Manual controls for 

" stand alone" applications. 
• 12-month factory warranty! 

DataMate II Features: 
•Up to 328K of storage on a single 

sided diskette. 
• High speed single and continuous 

search modes. 
• Global search and replace, delete, 

erase functions . 
•Extensive text editing features . 
MiniMate Ill Features: 
•Low cost 
• Up to 408K of storage on a single 

sided diskette. 
• 7 bit ASCII or 8 bit binary operation, 

code switchable. 
• Automatic disk motor timeout to 

extend disk life. 
• Power up restart in case of AC 

power failure. 
• Dual baud rates and answerback 

message. 
LET WTI HELP 
Call WTI toll free and let us help solve 
your data handling problems. Our 
solutions have helped hundreds of 
customers-after all we've been 
designing and manufacturing floppy disk 
storage devices longer than anyone! 

Outside California call toll-free 800·854· 7226 

QBD[SB 
western telematic inc 
2435 s. anne st., santa ana, ca. 92704 
(714) 979-0363 

CIRCLE NO. 161 ON INQUIRY CARD 

products. Four versions are avail
able, including the CMX-32, for 32 
terminals, which sells for $4200; the 
CMX-24 for $3700; the CMX-16 for 
$3200; and the CMX-8 for $2700. 
Ungermann-Bass, Inc., 2560 Mis
sion College Blvd., Santa Clara. 
Calif. 95050. Circle No 323 

Communication controller 
performs 1 M-bps transfers 

The sec multi-protocol serial 
communication controller performs 
data transfers as fast as lM bps and 
works with any CPU. It offers the 
same features as Zilog's s10 serial 
I/o chip. Each serial channel has its 
own control, status and transmitter 
and receiver buffer registers. The 
sec is available in two versions. The 
Z8030 z-scc interfaces directly with 
Z8000 CPUs and other multiplexed 
address/data-bus CPUs. The Z8530 
sec works with non-multiplexed 
address/data-bus CPUs. In 100-unit 
quantities, prices are $38.30 (plas
tic) and $53.40 (ceramic) each for 
the sec Z8030/Z8530, and $21.40 and 
$36.60 for the ASCC Z8031/8531. 
Zilog, Inc., 1315 Dell Ave., 
Campbell, Calif. 95008. 

Circle No 324 
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Power supply has 
overload protection 

This 5V, 3A general logic board 
power supply with overload protec
tion offers input voltage of 115/230V 
AC, 47 to 63 Hz, line regulation of 
±0.02 percent for a 10-percent 
line-voltage change, load regulation 
of ±0.02 percent for a 50-percent 
load change, peak to peak output 
ripple of 3 mv and transient 
response of 30 msec. for a 
50-percent load change. Case size is 
4.9 x 4.0 x 1.6 in. The unit sells for 
$24. 95 each in orders of one to nine 
and $19.95 in quantities of 100. 
Cougar DC Power Supply Co., 2111 
Barnett St., Oxnard, Calif. 93033. 

Circle No 325 

ZSO processor is 
STD compatible 

The crystal-controlled CPU-Z80 
STD-bus-compatible microprocessor 
card provides four 2K allocatable 
segments of 2716-type ROMIRAM 
on-board and power-on jump. A 
bootstrap device permits users to 
select one of 15 power-on, reset 
starting locations, eliminating the 
need to store bootstrap loaders in 
lower memory. Single-quantity 
price is $190, with OEM discounts 
available. Quasitronics, Inc., 211 
Vandale Dr., Houston, Pa. 15342. 

Circle No 326 

Board uses three 
processors in parallel 

The Lightning One processor 
board uses the Intel 8086, 8087 and 
8089 processors in parallel. For 8-bit 
systems, the 8086 can be unplugged 
and replaced with an 8088. The 
board also offers jump-selectable 4-, 
5-, 8- or 10-MHz operation, 16K 
bytes of on-board EPROM with 
monitor, diagnostics and disk utili
ties and CP/M-86 and MS/DOS 
software support. Prices start at 
$395. Lomas Data Products, Inc., 
729 Farm Rd., Marlboro, Mass. 
01752. Circle No 327 
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MULTIBUS® 

CIRCLE NO. 77 ON INQUIRY CARD 

WESTREX 
DOT MATRIX PRINTERS 

MODEL 820 
SPLIT PLATEN 
PRINTER 

MODEL 840 
SLIP/DOCUMENT 

PRINTER 
MODEL 850 

JOURNAL PRINTER 

WESTREX 800 Series of 150 character per second . a1p~1anu111eric tJH11rec11onal 
printers include split platen. llat bed slip document and 51 column 1ourna l µr111ters 111 
a variety of standard models to suit many OEM appl1cat1ons Ali ut1l1ze the Silrne 
simple. reliable drive system. head pos1t1on sensors. ribbon transporl mechanism 
and other quality tested corr.ponents for maximum CO<;t ettec11ver11:;.s 

rn :;:::,~;·:::,, ~'RODUCTS 
Utton 
1140 Bloomfield Avenue . West Caldwell.NJ . 070061201) 227-7290 
IN FRANCE - WESTREX OEM PRO DUCTS 

(X) 
0 
0 
en 
m 
:IJ -m en 

103- 107 Rue de Tocqueville. 7501 7 Paris . France 01- 766-32- 70 
IN SWEDEN - WESTREX OEM PRO DUCTS 

Box 3503. S-17203 Sundbyberg Sweden 46 18 ... 981100 

CIRCLE NO. 159 ON INQUIRY CARD 
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Versatile 
Software 
Diskette 
Mailers 

- \ fLEHHIU: 
OtrH 0 

I ,~, 

The perfect " in transit" protection for valuable 
software. Each is available in a wide selection of 
grains and colors and in a variety of configura-
tions and diskette capacities. · 

Call us for more information on them and other 
software packaging needs. 

316 

10150 Crosstown Circle, Eden Prairie, MN 55344 
(61 2) 944-701 0 

CIRCLE NO. 28 ON INQUIRY CARD 

Looking for 
quality resumes? 

Run your ad 
in the Recruitment/ 
Classified Section. 
call Peggy Gordon 

for more information 
(203) 964-0664 

l1ll•re 

Package provides 
virtual terminal for PDP-11 

The Virtual Terminal establishes 
a virtual connection between a user 
terminal and an input port of a 
remote computer, permitting the 
user to communicate with local and 
remote computers concurrently 
without special software on the 
remote system. Commands are 
provided to transfer text files 
between systems and to control line 
characteristics including baud rate, 
echo and XON/XOFF sequences. VT, 
running under DEC PDP-11 comput
ers under the RT-11, TSX or TSX + 
operating system, supports the DEC 
DF03 auto-dialing modem, allowing 
the user to initiate and terminate 
calls to remote computers from the 
terminal without physical access to 
the modem or a telephone. Zia 
Corp., P.O. Box 351, Morris Plains, 
N.J. 07950. Circle No 328 

Apple II 
emulates a terminal 

Emulator II allows the Apple 
II microcomputer to act as a 
conversational display terminal 
with Microdata Reality computers 
and other processors that run the 
Pick operating system. Features 
include full x-y cursor addressing, 
input speeds of 110 to 9600 bps, use 
of an internal 30K-byte memory 
buffer, a slave printer option, upper 
and lower case, "caps lock" and an 
80-column display. The memory 
buffer permits input from the host 
computer to run faster than outputs 
to the slave printer. Introductory 
price is $250. Standard Computer 
Systems, Inc., 10300 Sunset Dr., 
Miami, Fla. 33173. Circle No 329 

File librarian runs 
under CP/M, MP/M 

The MicroLIB disk-file librarian 
runs on microcomputers under the 
CP/M and MP/M operating systems. 
It allows a user to store many files in 
a single larger file (library) that 

reduces the total space needed and 
is claimed to reduce running time. 
Security features include password 
protection, by itself or with 
encryption. MicroLIB maintains a 
50-character description with each 
file, for display and inclusion in 
reports that describe the contents 
of a library. An optional feature 
saves the date of each transaction 
against a file. Price is $295 for single 
copies, with quantity discounts 
available. Advanced Micro Tech
niques, 1291 E. Hillsdale Blvd., 
Foster City, Calif. 94404. 

Circle No 330 

Forms editor operates 
on HP-1000 computers 

QFORM, an interactive forms
building package that includes an 
editor and programmer support 
subroutines for HP-1000 computers, 
operates on HP block-mode termi
nals. The full screen can be used for 
form layout. Fields can be declared 
as alphabetic, numeric or alphanu
meric, and can be labeled to permit 
subsequent form changes without 
reprogramming. Highlighting attri
butes, justification and conversion 
of integers and real numbers can be 
specified. Subroutines can be used 
to read function keys and to load 
function-key definitions and labels. 
Price is $995. Combs & 
LaRobardiere Systems, Inc., 55 
Peach Tree Court, Hawthorne, N.J. 
07056. Circle No 331 

Productivity tool runs 
under CP/M, MP/M systems 

Display Manager is intended to 
facilitate design and integration of 
screen displays with flashing, re
verse video, underlining and high
lighting attributes into application 
programs. A user enters the type of 
terminal used, and the program 
incorporates its attributes into each 
display. The package includes a full 
screen editor and a run-time 
library. Display Manager, running 
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1'he leader in 
total advertising pages ... 

... among competitive monthly publications. 
Mini-Micro Systems is the leader in advertising pages* as a result 
of leadership in three areas: 

EDITORIAL EXCELLENCE 
Not only is our editorial staff the best in the industry, we have more 
full time editors than any other computer publication. Eighteen 
full-time editors including four on the west coast and one in Europe. 
We've made this investment in editorial staff because we believe in 
complete coverage of the industry. Coverage that includes news, 
emerging trends, technology and product updates, in-depth survey 
reports on product segments, and a look at the "movers and · 
shakers" in the industry. All designed to keep our readers better 
informed on product selection. 

KNOWLEDGE OF READERS 
No one knows more about their readers than Mini-Micro Systems. 
Each year, for the past eleven years, we have conducted an in
depth survey of our readers. We're able to tell you what our readers 
bought during the past year, what equipment they have installed, 
and what they plan to buy. Not in vague numbers. But, by manufac
turer and model numbers. In minicomputers, microcomputers, 
tape and disk drives, CRT terminals, printers, other peripherals, 
software, data communications, computer supplies and services. 
No one can offer you the information that Mini-Micro Systems can. 

UNEQUALED SUPPORT 
The combination of editorial excellence and in-depth knowledge 
of our readers gives you an added benefit. We can provide you with 
a caliber of support services that are unequaled. There's our new 
annual seminar program for top marketing management to pre
view the results of the annual Mini-Micro Market survey. 

There's the first trade show geared for you - the marketer 
of products advertised in Mini-Micro Systems. There's our Mini
Micro Market Database. There's our direct mail/marketing pro
gram that has access to the resources of the broad array of Cahners 
publications. There's the individualized services and attention to 
detail in which our regional sales managers pride themselves. This 
pride and our basic attitude of committment to leadership has 
earned us our number one position in the market, a position we are 
committed to maintain. 

If you want to reach the traditional OEM, system integrator/ 
third party participants, or the high-volume end user, there is no 
question about your number one advertising media buy. 

The leading monthlyfor computer professionals. 
SALES OFFICES Boston (617) 536-7780 •Chicago (312) 654-2390 •Dallas (214) 980-0318 •Denver (303) 388-4511 

Los Angeles (213) 826-5818 •Orange County (714) 851-9422 •San Francisco (408) 243-8838 
Southeast Mid-Atlantic (215) 293-1212 

A Cahners Publication, 221 Columbus Ave., Boston, MA 02116 (617) 536-7780 

*From the C Systems Report-total advertising pages, 1st half, 1982. 



lallware 

on BOBO- , 8085-or zso-based micro
computers under CP/M Version 2. + 
or the MP/M II operating system, is 
said to be compatible with the 
PLII-80, Pascal MT+ and CB-80 lan
guages. Single-user price is $400. 
Dig;tal Research, Inc., 160 Central 
Ave., Pacific Grove, Calif. 93950. 

Circle No 332 

NEC 7500 cross-assembler 
runs under CP/M 

The System-75 cross-assembler 
for the NEC 7500 microprocessor 
runs on microcomputers under the 
CP/M operating system. The pack
age includes a macro assembler, an 
interactive editor/assembler, a text 
editor, a cross-reference generator 
and off-loading facilities. The macro 
assembler provides macro and 
conditional assembly functions, and 
can chain several source files into a 
single assembly. The interactive 
editor/assembler is intended for 
rapid creation, modification and test 
of program modules. Facilities are 
furnished for down-loading pro
grams to a target processor for 
testing. Price is $150. Allen Ashley, 
395 Sierra Madre Villa, Pasadena, 
Calif. 91107. Circle No 333 

Tools for HP 41 calculators 
support numeric constants 

The HP-41UCC cross compiler for 
HP-4 lC/cv calculators runs on 
microcomputers under the CP/M 
operating system. A pre-defined set 
of keyword tokens is used in the 
source text for the calculator 
keystroke symbols. Entry of alpha 
mode text, numeric constants and 
comments is supported. Symbolic 
names can b~ assigned to labels in 
programs and to HP-41 memory 
registers. The binary output can be 
transferred to the calculator for test 
via the HP interface loop hardware 
or can be burned into an EPROM. 
One-time lease fee is $395. Hand 
Held Products, 6201 Fair Valley 
Dr., Charlotte, N.C. 28211. 

Circle No 334 
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Educational tool 
catches Ada errors 

AdaSynch, a Pascal program that 
checks the grammar and format of 
Ada programs and identifies errors, 
is intended to familiarize program
mers with Ada syntax before 
compilers become available. Output 
is a line-numbered listing of an 
entered program, showing the 
types and location of errors within 
each line. A cross-reference listing 
shows where each programmer
defined name appears. User
controlled options trace lexical and 
syntactic action, with results shown 
in the program listing. The $900 
price includes the package on tape, 
along with a sample Ada program. 
Intermetrics, Inc., 733 Concord 
Ave., Cambridge, Mass. 02138. 

Circle No 335 

Word processor DBMS 
runs under UNIX 

Sequitur, written in c, combines 
a relational DBMS with word 
processing. Data organized into 
rows and columns are displayed in 
tabular or page format. A full
screen editor : is used for all 
interactions, including entering or 
editing data, modifying the data 
dictionary, entering queries, speci
fying reports or form letters and 
giving commands. Integrated utili
ties provide for system file backup, 
batch exchange of data with other 
systems and recovery of unused 
disk space. Sequitur runs under 
UNIX 7 on Plexus, Onyx and DEC 
PDP-11 and v AX-11 computers. 
Prices range from $3495 to $5500. 
Pacific Software Manufacturing 
Co., 2608 Eighth St., Berkeley, 
Calif. 94710. Circle No 336 

Electronic-mail system 
operates on Apple II 

The Transend 3 electronic-mail 
system with a built-in editor runs on 
Apple II computers, and can 
exchange information with as many 
as 100 Apples and 10,000 address-

ees. Features include verified file 
transfer , data compression and 
decompression and maintenance of a 
tickler file and phone-number list. 
With a privacy option, data can be 
transmitted securely and retrieved 
only by password holders. 
SSM Microcomputer Products 
Inc., 2190 Paragon Dr., San Jose, 
Calif. 95131. Circle No 337 

APL system runs on 
TRS-80 model Ill 

APL *Plus/so, running on the 
Radio Shack TRS-80 model III 

microcomputer, consists of an APL 
language processor with vendor
supplied enhancements. Features 
include formatting, exception han
dling (error trapping), a shared file 
system, all APL language primitive 
functions and operators and system 
functions for work-space manage
ment and for interface with non-APL 
programs. The package operates as 
a stand-alone processor or commu
nications terminal to a remote 
computer, using the APL or ASCII 
character set. STSC, Inc., 2115 E. 
Jefferson St., Rockville, Md. 20852. 

Circle No 338 

Package provides 
statistical analysis 

Statpack, an integrated package 
of statistical-analysis programs for 
NorthStar computers, includes rou
tines for creating and modifying 
data sets and for maintaining files. 
Descriptive statistical analysis func
tions include frequencies, histo
grams, breakdowns, cross
tabulations and plots. Multivariate 
analysis functions include multiple 
regression with statistical and 
residual analysis capability, factor 
analysis with principal components 
and rotated factors, multiple dis
criminant analysis and time-series 
analysis. Statpack requires double
density diskettes with 32K bytes of 
main memory. The price is $150. 
Tipco, 1135 McClumpha, Plymouth, 
Mich. 48170. Circle No 339 
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Catalog describes 
add-in memories 

The vendor's add-in memory 
boards are featured in a six-page, 
color catalog. The publication de
tails memories for Multibus, EXOR

ciser and LSI-11 microprocessor 

systems, and lists features of each 
type. Parameters include cycle 
time, access time, storage capacity, 
power monitoring and write-protect 
control. The catalog also briefly 
describes 48-hour dynamic burn-in 
and temperature cycling. Micro 
Memory Inc., 9436 Irondale Ave., 
Chatsworth, Calif. 91311. 

Circle No 340· 

Catalog describes 
control components 

Features and specifications for 
pancake synchros and resolvers are 
described in a 40-page catalog. The 
catalog covers components with 
accuracies ranging to 10 sec. of arc, 
limited angle brushless-DC torque 
motors, gearless direct-drive servo
mechanisms and electromechanical 
assemblies and indicators. It also 
details synchro signal converters, 
special brushless devices and stan-

dard MIL-spec synchros and resolv
ers including a line of 20-sec. 
accuracy units. Vernitron Control 
Components, 1601 Precision Park 
Ln., San Diego, Calif. 92073. 

Circle No 341 

TEST DRIVE THE 
NEW MADZAR Z. 

EUROPEAN MARKET 
FOR COMMUNICATING 

TEXT TERMINALS 
Frost & Sullivan has completed a 289-page report of 
the Communicating Text Terminal market in West
ern Europe. Market forecasts are developed for the 
1981-1986 timeframe, in terms of device shipments 
and dollar value, within the major European country 
blocs for these main product types: telex terminals, 
communicating typewriters, teletex terminals and 
communicating word processors. Annual shipments 
of text capable (data terminals and microcom
puters) terminals are also forecast through 1986 by 
country. The demand in the different market sectors 
for the classes of service that communicating text 
can provide are examined . Communications and ter
minal component technologies are assessed. Com
pany profiles are provided for the leading suppliers. 
The experience of the users of communicating text 
terminals, and the ways in which their successes 
and disappointments have caused them to change 
their plans for exploiting these devices are des
cribed. The major environmental factors in terms of 
national economic and regulatory constraints, the 
plans of the PTTs and the attitudes of prospective 
users are considered. 

THE LOW MILEAGE, 
HIGH PERFORMANCE 
MODEM.$117 

Price: $1,450. Send your check or we will bill you . For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

IE FROST & SULLIVAN 
106 Fulton Street 

II!!!! New York, New York 10038 
iiiiiiiiil (212) 233-1080 
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The Madzar 29600 . The Z that out performs any other asynchronous 
modem for all your short haul trips around town. Try a tree trial test 
drive of our Z for 30-days on credit approval. Be particular. Buy the 
best and join the ranks of our growing list of customers like NASA , 
Western Electric , G.E. and the U.S. Army to name a few. 

•Up to 9600 BPS • Up to 10 mile range • Self Test • Transmit & 
Receive Indicator • Power Indicator Light • Only $117 @100 pcs to 
$167 unit quantity. 

Fo r further information call or write M 
MADZAR Corporation, 37490 Glen moor Dr., MADZAR 
Fremont , CA 94536 , (415) 794-7400 . conPORAnoN 

CIRCLE NO. 110 ON INQUIRY CARD 
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Li1era111re 

Brochure features network 
control, diagnostic needs 

Requirements for diagnostic and 
control capabilities that help com
munications users assess needs are 
featured in a brochure. The 
publication presents representative 
tech control, network control and 
network-management solutions. 
The 10-page brochure includes block 
diagrams that show how to config
ure a system solution using diagnos
tic modems, remote or local protocol 
monitors, automatic alarms, remote 
or local data switches, storage 
devices and command microcomput
ers. The block diagrams are 
arranged in order of system 
complexity and sophistication. Digi
Log Inc., Network Control Divi
sion, 1370 Welsh Rd., Montgomery-
ville, Pa. 18936. Circle No 342 

~IJE 
SYSTEMS INC. 

Literature details 
PDP-11 and VAX interfaces 

Interface products for DEC PDP-11 
and v AX computers are described in 
a brochure. The brochure covers 
synchronous and asynchronous com
munications/terminal interface mod
ules, multiplexers, interprocessor 
link subsystems, peripheral-device 
controllers, system modules, PROM 
modules, foundation modules, spe
cial performance products and 
accessories. The 16-page, illustrat
ed brochure provides interface data 
and Vo-connection details. MDB 
Systems, Inc., 1995 N. Batavia St., 
Orange, Calif. 92665. 

Circle No 34;3 
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Micro600 port selector 
described in brochure 

The Micro600 port selector digital 
PABX is featured in a 12-page 
brochure. The brochure outlines the 
device's symbolic class names, 
statistics log output, monitor port, 
access security, welcome message 
and matrix switching. Illustrated 
with photographs and block dia
grams, the publication explains the 
history of port selectors. Micom 
Systems, Inc., 20151 Nordhoff St., 
Chatsworth, Calif. 91311. 

Circle No 344 

Brochure describes 
semi-custom ICs 

The vendor's Genesis line of 
digital semi-custom ICs is described 
in a six-page brochure. The bro
chure includes charts and diagrams 
illustrating the basic I2L gates, 
input-output interfaces, compo
nents available and basic layout 
rules for the three digital chip 
types, the 1200, 1300 and 1400. A 
chart of all Genesis circuits gives 
condensed data for seven linear 
circuits as well as the three digital 
types. Cherry Semiconductor 
Corp., 2000 s. County Trail, East 
Greenwich, R.I. 02818. 

Circle No 345 

Brochure features 
EDP reports 

Electronic data-processing infor
mation from 52 objective feature 
reports is described in a brochure. 
The reports include specifications, 
prices, characteristics, user ratings, 
comparisons and selection guide
lines. Reports featured include: "All 
about CAD/CAM,'' "All about Elec
tronic Mail" and "All about Personal 
Computers." The brochure also 
describes the contents of two recent 
user ratings surveys. They are the 
"User Ratings of Computer Sys
tems" and "Copier User Ratings." 
Datapro Research Corp., 1805 
Underwood Blvd., Delran, N.J. 

08075. Circle No 346 

LITERATURE THAT COSTS 

I DESIGNER'S I 
HANDBOOK 

1982Edl '" 

Local-network design 
featured in handbook 

Local network specification and 
design is featured in a 224-page 
handbook. The "1982 LOCALNetter 
Designer's Handbook" describes 
products for local-network systems 
and accessories; includes articles on 
local-network standards; discusses 
major design issues; and provides 
sample specifications for a local 
network RFP, equipment comparison 
charts, manufacturers listings and 
cross-references and a bibliography. 
u.s. price is $65, and foreign price is 
$90. Architecture Technology 
Corp., P.O. sox 24344, Minneapolis, 
Minn. 55424. Circle No 34 7 

Directory lists Apple II 
software, hardware 

Software, hardware, peripherals 
and information for the Apple 11 

personal computer are covered in a 
master directory. The 464·page Blue 
Book lists more than 2350 software 
and hardware products and more than 
450 producers. The software section 
is divided into 57 alphabetically 
arranged subject categories from 
accounting to word processing. The 
hardware section lists hundreds of 
devices that interface with the Apple 
11. The book also includes product 
information, photos and descriptions. 
The hardware section is arranged by 
function, and includes boards, periph
erals and storage. Each listing has a 
reference number. Price is $24.95. 
WIDL Video, 5245 w. Diversey, 
Chicago, Ill. 60639. Circle No 348 
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Do You Know Anyone 
Who Won't Be 

At COMDEX This Fall? 
The Las Vegas Convention Center 

Las Vegas, Nevada 
November 29-December 2, 1982 

New products ... new technologies ... new 
ideas ... new business for you! 

Why take the gamble that industry communi
cations will keep you up-to-date on what 's 
new, when you can see it all in one place at 
one time. Everyone else will be there ... you 
should be , too! 

At COMDEX/ FALL '82, presented by THE 
INTERFACE GROUP, the World 's largest 
producer of computer shows, you can see -
in days -- what would otherwise take you 
months to see on your own . 

The only true shows, COMDEX has consis
tently set exhibitor and attendee records year 
after year. This year 's COMDEX/ FALL will be 
the largest ever! 

See almost 1,000 manufacturers and sup
pliers of computer and computer-related 
products! And attend the specially designed 
series of COMDEX-exclusive seminars and 
programs, constructed to meet the needs of 
today's competitive ISO environment ... 
there's something for everyone! 

Your customers insist on the latest . In this 
industry , 'the latest' changes almost daily. 
That's why its important that you attend 
COMDEX this fall to meet the people who 
understand your business as well as you do! 

COMDEX makes it easy. We bring all the 
latest technology and products together , in a 
true business environment, created to form 
and maintain business relationships . 
To make plans to attend , call us today at 

(617) 879-4502 
for information and reservations. 

~~m~~~~~/FALL .. 
Where The Computer Industry 

MINI-MICRO SYSTEMS/September 1982 

Does Business 
Another Conference from THE INTERFACE GROUP, Inc . 
160 Speen Street , P 0 . Box 927, Framingham. MA 01701 

TELEX - 951176. TWX - 710-380-7645 
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A special section for advertisers of 
hardware, software and services. 

11111111are 
Ii ll!rUill!I 

s'-o~ ot• 
\~~o\'-._ ~o(\~ 
~ i;o\\J 

MAGIC/L ... the interactive 
programming environment that 
blends Pascal-like syntax with 
Forth-like extensibility, will 
optimize your productivity. 
• Ideal for hardware development, 

graphics, and robotics 
• Includes software toolbox with inter

active assembler 
• Available for DEC, DG, and 68000-

based systems 

For more information call (617) 653-1120. 

l~~EERING, 
INC. 
P.O. Box 123 Way1cr1d, MA 01778 
(617) 653-1120 

CIRCLE NO. 201 ON INQUIRY CARD 

Xe-OAK can provide and suppo rt 
Software Programs to meet the 
growing needs of your business . We 
service the entire DEC line for 
business and personal computers. 

• Languages 
• Utilities 
• Application 

Why struggle? let Xe-OAK fit your 
computer with proven, ready-made 
programs, and let you keep your 
company growing. 

Xe-OAK, INC. 
Software Distributors 

P.O. Box 983, Buckhannon, W. Va. 26201 
304-472-2942 

CIRCLE NO. 204 ON INQUIRY CARD 

READERS: Please circle reader 
service numbers for additional 
information. 

Your Software Information Center 

···· CIUNIX BESTSELLERS ········ 
C Programming Language, ' 19.50 postpaid 
C Puzzle Book, ' 14.50 postpaid 

" Using the UNIX System,' 20.50 postpaid 
. CIUNIX Market News, quarterly commercial 

news, interviews & notes1 ' 12 a year. 
···· APL BESTSELLERS ·········· 

[ APL: An Interactive approach, ' 20.50 pp 
APL Design Handbook, ' 26.50 postpaid 

JAPL Micro Report, ' 26.00 postpaid 
APL Market News, quarterly commercial 

news, interviews & notes, ' 12 a year 
···· PASCAL & OTHER BESTSELLERS···· 

u Pascal User Manual & Report, '11.00 pp 
O Pascal Primer, '18.50 postpaid 
::J Pascal Handbook, '21 .50 postpaid 

Pascal M81'1tet News, quarterly coverage of 
Pascal, Ada, Modula·2, '12 a year 

D ADA Programming Language, '17 .50 postpaid 

Modula·2 Programming, ' 15.00 postpaid 

Payment must accompany order. If not satisfied, 
money back upon return of resaleable ·merchandise 
within 15 days. Orders to: 

Southwater Corp. 
30 Mowry St. (203)288·0283 
Mt. Carmel CT 06518 

Stackworks Forth Means . 
ZBO Complete approach to software development 
CP/M Total I 0 compat1bil1ty with CP M 
Speed Interactive coding . on-the·SJ:JOt debugging , 

as fast as compiled Fortran, 
easy to use as interactive Basic 

Power Compact production code. high level coding 
fast debugging, m-llne as~embler, 
s1rnpl1c1ty of structure 

An ideal system for rapid sohware design , 
with 1mmed1ate testing capabtl!ty. 
for appl1cat1ons 1n hardware development, 
process control. robotics, and more 

Z80 CP/M Software development system ... $45 

Option 8 Complete system plus assembler, 
debugger, tutorial sao 

Option C Complete system with Option B 
plus 2K and up ROM option , 
license for unlimited 1n·house use $400 

Option 0 Complete system with Optmn B 
plus Xedex Baby Blue add·tn board 
for IBM Personal Computer $600 

MasterCard, Visa, Amex 
call toll free 800 457-4544 
or wrne the Stackworks, 
1414 E University, Box 1596, 
Bloomington, JN 47402 

Stackworks Forth for both CP M·86 and DOS 
on the IBM Personal Computer tn development 

CIRCLE NO. 205 ON INQUIRY CARD 

C compilers 
and 

C ross compilers 
Avai lab le for: 

PDP-11 RT-11 /RSX-11 
6809 SDOS/FLEX 
8080 CP/M 
8085 CP/M 
Z80 CP/M 
8086 
8088 

OTHERS PENDING 
The full C language, as described in 
" The C Programming Language" by 
Kernighan and Ritchie. 
U IX vers ion 7 compatib le. 

U'-IX ,.., a tr~1dt• mar\.. 01 BPll Labo:, 
RT 11 RSX 11 ~ art• lrademarb ot Digna I 

Equipment Corp. 

~DO) 1c;, a tradPmar\.. ot Soll\\Ml' 
Dynamics 

CPtM 1s. a trademark of D1g1tal Research 
FLEX i.., a trademark or l ethnic al S\ <,tern,;, 

Consultants 
TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San Jose, Ca liforn ia 95112 

408-275-1659 
CIRCLE NO. 203 ON INQUIRY CARD 

HIGH INQUIRIES 
LOW COST 

• Sell products and services di-
rectly 

• Introduce new products 
• Investigate new applications 
• Develop new sales leads 

MINI-MICRO SYSTEMS 
DIRECT RESPONSE POSTCARDS 

Call Lorraine Marden 617-536-7780 
CIRCLE NO. 206 ON INQUIRY CARD 
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Mini·Miara 
Marl11!lplaa1 

READERS: Please circle 
reader service numbers 

for additional information. 

Hardware 

Q-Bus to Unibus Adapter lets 
LSl-11 users add Unibus peripherals. 

Our new BMA-2 bus converter provides Q-Bus 
processor upgrading to older PDP-11 systems, 
and allows LSl-11 systems access to Unibus 
peripherals. For instance, 18-bit Unibus con
trollers convert to 22-bits of Q-Bus addressing . 
A single quad board plugs into any Q-Bus system, 
and an integral connector is provided for the 
Unibus. It features full bi-directional communi
cation between an LSl-11 and a Unibus segment; 
multiple BMA-2 's may be put on the Q-Bus pro
viding multiple segments. Software is completely 
transparent. 
OEC. LSHl. POP·ll 0-bvs 1nd Unibus are registered trademarks ol 0 1g1ta1 Eou1pment Corp 

~J\N~6\N Computer Enhancement Systems 
P.O. Box 790 • Huntington Beach, CA 92648 • (714) 536-0646 

CIRCLE NO. 209 ON INQUIRY CARD 

EDGE-86 
AN INDUSTRIAL QUALITY 

8086 OEM SYSTEM 

•HARDWARE 
- A Multibus• COMPATIBLE 8086 CPU BOARO 

WITH OMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL 1/0 PORTS, ANO 
BK BYTES OF PROM WITH SOOT STRAP 
LOADER FOR CPM/86n~ . 

- 12BK BYTES DYNAMIC RAM BOARD. 
- 4-SLOT MULTIBUS CARO CAG E, WITH COM-

PLETE DOCUMENTATION ANO SCHEMATICS; 
ALL FOR .... . .. $1250. 

•SOFTWARE 
- CPM/86 O.S. WITH COMPLETE UTILITIES .. . $250. 

-OFF THE SHELF OELIVEAY-

3)GE MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 

TELEPHONE: 408-738-4729 
• Mull1bus TM or Intel. TMCPM/86 TM o l 01gl11 I Research 

CIRCLE NO. 212 ON INQUIRY CARD 
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68000 ON MULTIBUS™ 

DUAL BUS ARCHITECTURE 
For Maximum Performance 

e ZERO WAIT STATES 
• 16 MBYTE MEMORY 
• DUAL PORTED MEMORY -µ MICAOBAA SYSTEMS lnC. 

1120 San Antonio Rd. Palo Alto, CA 94303 
(415) 964-2862 

MULTIBUS ' " INTEL CORP 

CIRCLE NO. 207 ON INQUIRY CARD 

6801 or 6 701 M Ith 2K RO 
EROM, 128 RAM, timer. 8 12-bit 
analog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
outputs, serial 1/0, digital 1/0, 
watchdog timer, power supply. 

Wintek Corp. 

"'I N 'I' E ·~ :~~y~~'.~NSI~~:,. 
317-742-5428 

CIRCLE NO. 210 ON INQUIRY CARD 

CP/ M COMPATIBLE - CP/ M EFFICIENT 

• 4 MHz Z·80A CPU . Two banks of 64K RAM 
• Two RS-232 se rial ports• Ful l centronics 
printer port• True hard disk interface • Exter
nal DMA 1/ 0 • Compatible with 5 inch and 
8 inch dr ives, single / double density• Reel 
time clock• 5 volts only at 1.5 amps• Com
pact size• Source Listings ore included 

.,_nec\n\ "" o\\el 7,r c r 
"" 011c\O" 'L r L 

\(1\10 ~()() ,()() INSIGHTENTERPRISE S.CORPORATION 

Q(I\~ 373 N Western Ave . Su lie 12, 

Los Angeles. CA 90004. (213) 461 -3262 
Dealer_ OEM tnternalional lnqu1r1es Welcome 

CIRCLE NO. 213 ON INQUIRY CARD 
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MICRO DRIVE 

DC100 CARTRIDGE DRIVE HAS 
SMART 1/0 

MicroDrive/OEM now features a micro 
processor based 1/0. This unit performs 
all control and formatting for quick sys
tems integration . A high level command 
set (22 commands) allows full peripheral 
status for the model 1251/0 . Serial and 
parallel options are available priced as 
low as $400 in OEM qty. 

MOYA CORPORATION 
9001 Oso, Unit B 

Chatsworth, Ca. 91311 
Tel: (213) 700-1200 

CIRCLE NO. 208 ON INQUIRY CARD 

IMC·11/23 CMOS MEMORY CARD 
FOR Q-BUS® 

• Full LSl-11/23 Compatibility 
• 32K Bytes (16K x 16 Words) 
• Up to 8 Cards per System - 128K 
• Interfaces with DEC Battery Back-Up 
• Access Time - 300ns Max. 

® 0-BUS is a registered trademark of Digital 
Equipment Corporation 

• 
lntersil INTERSIL SYSTEMS, Inc. < t 1275 Hammerwood Avenue 
~llS ems Sunnyvale, CA 94086 
., (408) 743-4442 

CIRCLE N.O. 211 ON INQUIRY CARD 

ADVANCED DESIGN PARALLEL 1/0 BOARD 
The OB68K230 is a high capacity parallel in
put/output and timer board with a large on
board prototyping area. It is compatible with 
most 8-blt and 16-bit microprocessors operat
ing on the MULTIBUS/IEEE 796 BUS, and 
features: 
D (4) Motorola MC68230 PITT chips 
D 96-blts of software definable Parallel 1/0 
D (4) 24-blt programmable timers 
D Unidirectional, bidirectional, or bit 1/0 modes 
D (16) handshake lines 
D (4) timer and (4) parallel port Interrupts 
D 35 square Inches of prototyping area for 

custom circuitry design 
D A (2) year limited warranty 

OMNIBYTE CORPORATION 
245 W. Roosevelt Rd., West Chicago, IL 60185 

(312) 231-6880 

CIRCLE NO. 214 ON INQUIRY CARD 
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Only RCA gives you as much in Data Terminals for as 
little as $236•. VP 3501 Videotex Data Terminal 
(shown) has built-in RF modulator and 300 baud 
direct-connect modem. Ideal for time-sharing and 
data-base applications via telephone. Works with 
standard TV or monitor. ·vp 3303 Interactive Data 
Terminal has video/audio output; RF modulator; 
RS232C and 20mA current loop interfaces. Ideal for 
remote applications. Works with standard TV or 
monitor. VP 3301 is same as 3303, without RF mod
ulator. All have color-locking circuitry for sharp color 
graphics and rainbow-free characters; 20 and 40 
character formats; resident and programmable 
character set; LSI video and microprocessor control 
and more. •OEM quantity price, VP 3301. ncn 

Microcomputer Marketing 
New Holland Avenue 
Lancaster, PA 17604 

(800) 233-0094 
or CALL CBN DIRECT RESPONSE LINE 

(800) 526-5366 AD# --
CIRCLE NO. 215 ON INQUIRY CARD 

VM-8850 MULTIBUS™ COLOR 
GRAPHICS PROCESSOR 

The VM -8850 Multibus•• Color Graphics Processor 1s an 
intelligent . high resolution graphic generation system on a 
single board . Key features include: 

• 512H x 512V pixel display matrix; 
• 16 simultaneous colors out of 4096 color palette . 
• dual graphics buffers for motion imaging; 
• 8 MHz 8088 CPU with 72K x 8 local memory; 
• programmable character font ; 
• RG8 video with selectable sync; 
• direct interface to high level applications software 

Ouantitv 25 Pnce . $3300. 

WM I ~:;~~in Street 

Winooski , VT 05404 
(802) 655-3800 

Multibus is a registered trademar< of INTEL Corporation 

CIRCLE NO. 218 ON INQUIRY CARD 

ADVERTISE 
IN 

THE MINI-MICRO 
MARKETPLACE 

The MARKETPLACE appears in 
every issue of MINI-MICRO 
Systems 

• •" I 'l'. 

I -~ . ., - ~ 
. ·.1111 i oil\lil!llllin!lil'trtUr-

NEW - MULTIBUS READ/WRITE PROM 
BOARD 

The EEPROM-32 is a Multibus compati
ble EEPROM/EPROM board that utilizes 
the latest in program-store technology. 
With E2PROMs, reprogramming now 
takes only milliseconds instead of hours of 
expensive manpower. The EEPROM-32 
accepts 2815, 2816 type E2PROMS or 
2716 UV-erasable EPROMS, with an 8 or 
16 bit data path and a 20 bit address 
space. 
Delivery from 

stock ....... Price: $695 unpopulated 
ELECTRONIC SOLUTIONS 

5780 Chesapeake Ct. 
San Diego, CA 92123 - (714) 292-0242 

Outside CA (800) 854-7086 - TLX910-335-1167 
CIRCLE NO. 216 ON INQUIRY CARD 

LSl-11 Winchester Controller/Subsystem 

• AL 101; 4-51/4'' drives • RURL: 20.8 Mbytes 
• Emulate RLV11 /12 & RL02 • High perfor
mance 112-track buffer • Error correction 
• 22 bit addressing• 13"x 15".x4'/.'';281bs. 
Call or write: Integrated Solutions, Inc., 
1350 Dell Ave. #201, Campbell, CA 95008, 
408374-2441 

CIRCLE NO. 219 ON INQUIRY CARD 

Order Form 

LSl-11 " Q-TIMER" SYSTEM MODULE 
Features include CMOS calendar clock, 2KW 
CMOS RAM, 4KW EPROM, 8-bit 1/0 port, crys
tal 60HZ LTC & L TC register, bus terminators 
and Ni-Cad batteries. Included in EPROM are 
calendar clock, diagnostic, downline loading 
and virtual terminal routines. an interactive 
monitor plus boots for AL, RX; AK, RM, TU, & 
TM11. Compatible with all LSl-11 CPU's & 
operating systems. $675. 

TECHN~~?~~ 111111r··~:m1 
1418 Florida Avenue Longmont Colorado 80501 (3031776-0473 

CIRCLE NO. 217 ON INQUIRY CARD 

FOR ONLY $450.00 
REACH NEW 

BUSINESS COMPUTER 
USERS 

BY ADVERTISING IN THE 

BUSINESS COMPUTER 
MARKET 

One ninth ad pages in a similar 
layout, appearing each month in 

BUSINESS COMPUTER SYSTEMS 
magazine 

For information call Lorraine Marden 
617-536-7700 

CIRCLE NO. 220 ON INQUIRY CARD 

Please run my advertisement in the following issues: 

Frequency 
Cost per ad 

1X 
485.00 

3X 
465.00 

6X 
450.00 

12X 
435.00 

18X 
425.00 

Company ___________________ ~ 

Address 

____________ State ___ Zip __ _ City 

Signature~------------------~ 

D Materials enclosed D Materials to follow 
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CAHNERS 
PUBLISHING 
COMPANY 

C•hners M•g•zlne Division 
J. A. Sheehan, President 
William Plait, Executive Vice President 
Harold Sugarman, Group Vice President 
David Sisk Wexler, Group Vice President 
H. Victor Drumm, Group Vice President 
Ellsworth M. Brown, Group Vice President 
Gordon Taylor, Vice President 

Publishing Services 
J. J. Walsh, Financial Vice President 
Thomas J. Dellamaria, Vice President 

Production and Manufacturing 
Jerry Neth, Vice President Planning 
Walter Cahners, Vice President 

Corporate Development 

C•hners M•g•zlne Division 
publishes the following business 
magazines and directories: 

Bulldlng/Constructlon Group 

Brick & Clay Record 
Building Design & Construction 
Building Supply News 
Ceramic Industry 
Construction Equipment 
Modern Railroads 
Professional Builder 
Security Distribution Marketing 
Security World 
Specifying Engineer 

Foodservice Group 

Foodservice Equipment Specialist 
Hotels & Restaurants International 
Restaurants & Institutions 

Electronlcs/Computer Group 

Business Computer Systems 
EDN 
Electro-Optical Systems Design 
Electronic Business 
Electronic Packaging & Production 
Mini-Micro Systems 
Semiconductor International 

M•nuf•cturlng Industries Group 

Appliance Manufacturer 
Design News 
Design News Directories 
Modern Materials Handling 
Package Engineering 
Plastics World 
Purchasing 
Traffic Management 
U.S. Industrial Directory 

Cahners Exposition Group 
is the largest producer, operator and 
manager of trade ar.d consumer 
shows in the world . .. 
with 58 shows, 3,300,000 square feet 
of exhibition space and total annual 
al/endance of over three million. 

D ~~.~~~c~!ANY 
221 Columbus A venue 
Boston, MA 02116 
6171536-7780 
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SOFTWARE 

PROJECT MANAGERS 
AND ENGINEERS 

MicroPERT™ 
For information, call or write 

SHEPPARD SOFTWARE COMPANY 
4750 Clough Creek Rd. 

Redding, CA 96002 
(916) 222-1553 

CHEAP SOFTWARE 

FOR THE 

t 

DUMB TERMINAL* 
or other Retro-Graphics• terminals (DEC VT100 aRd 
Tl 940), MOI Autographic terminals, Selanar SG100, 
Datamedia Excel 22G, and other inexpensive termin· 
als accepting the Tektronix character codes. GP-10 is 
a package of FORTRAN-callable subroutines which 
enable you to draw lines and plot points anywhere on 
the screen . Points may be specified in screen coor· 
dinates or user-defined coordinates. in absolute or 
relative modes. Other capabilities include displaying 
text at any point , drawing dashed lines and support· 
ing a graphics cursor. 
*Dumb terminal is a trademark of Lear-Siegler, Inc. 
Retro-Graphics is a trademark of Digital Engineering 

INTROOUCTORY OFFER: 
S99.95 POP-11 object $499.95 FORTRAN source 
Ftr furtlllr lnforllllllon, call (213) 318-2206 • or 
wrill: 

TALISMAN SYSTEMS 
Drawer CP-225/Manhattan Beach, Ca 90266 

Give your 11/23 
''PWS-POWER'' 

with 

CATCH-23 
Software converting 
0-bus systems to full 

22 bit memory specifications 
0 Allows system 
expansion up to 
4 mbytes memory. I 

0 Uses existing 
tape/disc 
controller hardware. 

WHY BUY EXPENSIVE HARDWARE? CONTACT: 

llEC 
.. EEC SYSTEMS INC. 

'1111111 DEPT. MIM 
MILLBROOK PARK 

~ 327/E BOSTON POST RD. 
.. SUDBURY. MA 01776 

PUT OUR SOFTWARE TO THE TEST: CALL (617) 443·6376/ 5t06 

CIRCLE NO. 232 ON INQUIRY CARD 

ISIS•• CP/M® 
CP/M users may transfer data bi-direc
tionally to ISIS diskettes. The "ISIS-CP/M 
UTILITIES" provide complete high speed 
data transfer to/from ISIS diskettes to/from 
CP/M diskettes and also include a utility to 
display the ISIS directory. Will work in any 
version CP/M environment with any densi
ty drive. 
$250 on single density 8 •diskette. Free 
brochure on other software development 
tools. 

Southern Computer Systems 
2304 12th Avenue North 
Birmingham, AL 35234 
Phone: 205-933-1659 

CP!M• is a registered trade mark of Digital 
Research. /SIS is a trade name of Intel Corp. 

CIRCLE NO. 233 ON INQUIRY CARD 

DEC RT-11 USERS: Access CP/M with 

REFORMATTER'~ 
ReformaTTer conversion software lets 
you read and write CP/M single density 
8" diskettes on your PDP-11 under 
RT-1 t. 
ReformaTTer is ideal for RT-11 users 
who want to: 
• access the large library of CP/M 

software. 
• incorporate CP/M systems into DEC 

environments. 
• exchange files with CP/M-based 

word processors. 
• download object files from PDP-11 

cross-compilers. 

ReformaTTer gives you: 
• Bi-directional file conversion 

between any RT-11 device and CP/M 
single density 8" diskettes. 

• Complete CP/M file handling and 
maintenance facilities. 

ReformaTTer requires DEC RXOl or 
RX02 drives,or an equivalent device. 
Price $350. 
Other versions of ReformaTTer conver
sion software, each priced at $249, 
include: CP/M ... IBM 

CP/M ... DEC RT-11 
TRSDOS ... CP/M 

TRSDOS ... DEC RT-11 
TRSDOS - IBM* 

• Auailable exclusiue/y 
from Radio Shack, 

Cal. •26·4714. 

(415) 324-9114 
TWX: 910-370-7457 

467 Hamilton Ave .. Suite 2, Palo Alto, CA 94301 

CIRCLE NO. 234 ON INQUIRY CARD 
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SOFTWARE 

New Software 
for Rsx.:.11m 

DACHE11m/Disc Block Caching 
• Cache Blocks in memory 

benefit from " Read-Ahead" 
WlzDisc 11m/ln Memory Disc 

• Turn system memory into 
a solidstate disc. 

Mult1Disc11m/Multiple Disc Volume 
• Spread files across 

physical dr ives 
WHY BUY EXPENSIVE HARDWARE? CONTACT: 

m: ... EEC SYSTEMS INC. 
"1111111 DEPT MIM 

MILLBROOK PARK 
...... 327/E BOSTON POST RD 

• SUDBURY. MA 01776 

CALL: (617) 443-6376/5106 

CIRCLE NO. 235 ON INQUIRY CARD 

r-cP/M• COMMUNICATIONS-, 
COMMX™ supports links with mainframes 
and other CPI M systems . Easy to use menu 
supports terminal , terminal log , and file 
transfer. Protocol supports XON/XOFF , line/ 
continue, character echo wait, and CRC 16 
bi-sync for error free transfers of any file . 
Local mode supports sorted disk DIR , 
rename, delete , login , + more . Supports 
auto-dial, remote control and acoustic or 
direct connect modems . 
Manual $1 O Source Code $500 

Free brochure on other 8080/Z80 products 
(Utilities , Subroutines , Language Systems) 
Hawkeye Graflx Phone: 213/348-7909 

23914 Mobile• Canoga Park• 
L_ _____ Cl,.il,3~-----..J 
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RJ-11 COBOI: · 
Compiler 

ANSI 1974 Compatible 
D An enhanced ANSl-74 COBOL Compiler 

and runtime system with supporting 
programs. 

D It offers unbelievable speed, compact
ness and special features at a truly 
remarkable price. 

D Time-sharing COBOL is now available. 
AJ-11 COBOL runs on RT-11 * , TSX-Plus• . arid ASTS/E • system 

RSX • and VMS • are coming soon 

m: .. EEC SYSTEMS INC. 
"1111111 DEPT MIM 

~ 
MILLBROOK PARK 
327/E BOSTON POST RD 
SUDBURY MA 01 776 

PUT OUR SOFTWARETO THE TEST 
FOR INFORMATION ON RJ-11 COBOL CALL (617) 443-637615106 

CIRCLE NO. 236 ON INQUIRY CARD 

............................. 
• MICROPROCESSOR SOFtWARE 

8048, Tl9900, 808018085. 6800, 6502. Z80, etc . 
Forlran IV Mic roprocessor Cross Assemblers and 
Simulators for au computers Over 250 1nstaltat1ons 
on 16·b•t m1n1s to' 60·b•t maxis tover 25 d1llerent 
manutacturers1 Fealures include macros. cond1-

l1ona1 assembly . cross reterence tables . etc Most 
assemblers are relocatable and include linking 
loaders For more information con1act Microtec, : 
P .0 . Box 60337 , Sunnyvale, CA 940U. (408} 733-2919. • 

• ............................. 
RT-11 & TSX+ 

BREAK UP YOUR LARGE DISK! 
Let the RT-11 Volume (device) size be 
determined by the user - not by the 
hardware device. The Omnex Sub-De
vice System provides multiple Virtual 
Devices to RT -11/TSX + . Segregate 
files by project context, programmer, 
version, etc . 

Sub-Device Flies 
• res ide on host devices 
•contain an RT -11 Volume image 
• are accessed via the SD Handler 
• can be nested 

SD Handler 
• used to access Sub-Device Files 
• 8 units/user - SDO: through SD7: 
• each TSX + user has own set of 

SD units 

Sub· Device System 
•Simple to Sysgen - Simple to use 
• many user-oriented features 

Special Discount package for TSX + 
with SD 

Omnex. llOl E.tat Chorltaton Rood Su itt F • 

Pe lo Alto • C.llforn le 94303 • 
CORPORATION (41, 1494.3170 

CIRCLE NO. 237 ON INQUIRY CARD 

Copy Deadline: 

Space reservations and ad
vertising copy must be re
ceived by the 10th of the 
month preceding the issue 
date. Camera-ready mech
anicals for display ads 
must be received by the 
15th of the month preced
ing the issue date. For 
example, to appear in the 
February issue, copy must 
be received by January 1 O; 
mechanicals by January15. 

HARDWARE 

...---TANDY FLOPPY DISK 
EXPANSION UNIT 

Excellent condition. Expands Tandy or 
TRS-80 Model II disk storage capacity to 
1.5 megabytes. Three 8·inch double den
sity drives each provide nearly 500,000 
characters of on-line data storage. Easy 
attachment to any Model II microcomputer 
- simply plug In and go. Will also work in 
conjunction with units equipped for hard 
disk. $1700. 
For further Information contact: 
Dennis GreJczyk or Biii Arthur at 
1-800-358-8153 toll free. In Wisconsin call 
1-800·382-9152. 

• 
SYSTEMS 

& 
COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-468-2384 
TELEX 76-2547 

CIRCLE NO. 238 ON INQUIRY CARD 

HEWLETT 
PACKARD 

- Desktop & Mini 
]\iii~~~~ Computer 

Products 

SAVINGS ALL MODELS 
9845B/C HP 85 
9836A 9826A 

Non-HP memory 
and peripherals 

CALL OR WRITE FOR FREE CATALOG 

dlgl-al f"BOUl"aes l•a. 
Box 23051 Portland. OR 97223 USA 

503-246-0202 
International Sales Telex 360- t 43 

CIRCLE NO. 239 ON INQUIRY CARD 

• 

to advertise 
on these pages 

(617) 536-7780 
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Mini-Miera l111e•1 
lareer lppar1anilie1/ learail•enl All•er1isin1 

7-Day Closing 
(Prior to Issue Maili ng Date) 

Rates 
$75 per column inch. 
Column width 1 % " x 10" (4-column/page). 
Full page: $2,800 (1 x B&W). 

Circulation 
Over 95,000 technically sophisticated professionals in 
computer operations/systems management, data com
munications, engineering management, systems 
engineering/integrators, educators and systems pro
gramming specialists. 

Recruitment 
Hot Line 

(203) 964-0664 
Call your ad in
we'll set the type 

at no charge. 

Mail Film to: 

Peggy Gordon 
Recruitment Manager 

CAHNERS PUBLISHING CO. 
999 Summer St. 
P.O. Box 3809 
Stamford, CT 06905 

r ~ 

EMPLOYMENT 'SERVICE FOR 
PROGRAMMERS AND ANALYSTS 

NEW ENGLAND ---
HIGH TECHNOLOGY 

National Openings With Client Companies 
and Through Affiliated Agenc ies 

Sc1ent1f1c 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 ob1ect1ves . salary . location 
restrictions . education and experience (1nctud1ng computers . models . 
operating systems and languages) to either one of our locations Our 
client compan ies pay all of our fees We guide. you decide 

RSVP SERVICES. Dept MM RSVP SERVICES. Dept . MM 
Suite 700. One Cherry Hill Mall Suite 211 Dublin Hall 
PO Box 5013 1 77 7 Walton Road 
Cherry Hi ll. New Jersey 08034 Blue Bell. Penna 19422 
1609) 667-4488 (215) 629-0595 

RSVP SERVICES 
E mploymenl A gents for Computer Profess1ona ls 

CIRCLE NO. 240 ON INQUIRY CARD 

The two are nearly synonymous. New England is regarded as the center for 
state of the art development in Electronics. Through 19 years of Eng ineer· 
ing Placement Specialization in the heart of this High Technology region , 
we have developed a broad client base of the finest companies, with Soft· 
ware openings at every level including: 

COMMUNICATIONS ........... . . . ........ . To46K 
CAD/CAM ..... .. .... ... ... . .. . ... ... ..... To SOK 
MICROPROCESSORS ... . ........ .. ....... To42K 
ATE/TEST ...... . . ..... ... .. ............. To 44K 
SIGNAL PROCESSING ..................... To 40K 
ROBOTICS ... .... ......... ..... .. ....... To45K 
SIMULATION/CONTROLS ...... .... ..... ... To40K 
And if New England's not your cup of tea, we offer openings across the 
country through our affiliation with National Personnel Consultants (NPC). 
Naturally companies pay all fees, interview and relocation expenses. 
Send resume or call Jane Hazen toll free 800-628-~374. In Massachusetts , 
call (collect) 413-781-0982. 

~.,. DYNAMIC PERSONNEL 

cTDS SYSTEM 
.,. ' P 0 Box 539 

West Spring f ield MA O 1090 

CIRCLE NO. 241 ON INQUIRY CARD 

More and more advertisers of minicomputers, microcomputers, 
CRT terminals, printers, disk drives, memories, modems, dis
tributed data processing systems, etc., are consistently turning 
to MINI-MICRO SYSTEMS. Call Peggy Gordon at 203-964-0664. 

Send Box No. replies to MMS, 999 Summer St ., P.O. Box 3809, Stamford, CT 06905 
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Engineers 

ELECIHONIC 
DEVELOPMENT ENGINEERS 

Talk to Taylor •.• 
We may have the opportunity you're looking for. 

A lot of good things are happening at Taylor ... Taylor 
is growing. Things have never been better in any 
period during our entire 130 year history. Our 
Electronic Division is headlining state-of-the-art 
electronics with technology and new products second 
to none in the entire process control industry. The 
emphasis is on systems ... the latest in 
microprocessors/computer based systems and 
conventional instrumentation. Sales in our systems 
areas have tripled over the last three years ... that's 
growth and opportunity' Couple that with our diverse 
product line and technologies ... our reputation for 
excellence in the field , an aggressive attitude, and an 
environment with emphasis on the individual. .. and 
you have a winning combination . 

Picture yourself in one of the following situations 
supporting our microprocessor/computer based 
systems development efforts: 

DDIGNERS 
• Layout of High Density PCB's 
• Plastic Injection Molding, Sheet Metal Fabrication 
• CAD/CAM Familiarity 

DEVELOPMENT ENGINEERS 
• Firmware to Support Data Base Configurations 
• Firmware for Multi-Processor, Multi-Computer 

Based Communications Interfaces 
• Communications Interfaces Between 8-16 Bit 

Microprocessor, Mini-Computer Based Systems 
and Intelligent Instrumentation 

• Complex Control Algorithms for Microprocessor 
Based Instrumentation · 

• High Speed Communication Data Links 
• Continuous and Discrete Distributed Process 

Control Software Design 

SOl"l'WARE DEVELOPMENT 
• Computer Product Systems Software to Operate in 

Stand - Alone or Distributed Environments 
• Operating Systems Structures, Graphic Packages, 

Continuous and Discrete Control Packages 
• Assembly Level and Higher Level Programming 

with Real Time Pascal, C, and Fortran 
• Knowledge of Structured Design and Techniques 

To investigate these opportunities, please send 
resume in confidence to: 

TAYLOR INSTRUMENT 
Technical and Professional Placement 

Dept. 700·1 
P.O. Box 110 •Rochester, New York 14692 

\~~~~~-,~ 

~ ' 
CIRCLE NO. 242 ON INQUIRY CARD 

Join the Network Research & Devel
opment team for the TYMNET net
work, the largest value added data 
communications network in the world. 

Openings are available for design 
and implementation of network archi
tecture, real-time data switching 
systems, synchronous interfaces, and 
1/0 controller firmware for a new high 
speed communications processor. 

As a member of this R & D staff you 
will have responsibility for major pro
duct development work and enhance
ments, while working in an informal 
setting. 

To qualify for one of these positions 
you must have a proven record of 
design ability and a strong program
ming background. For the firmware 
programmer position knowledge of 
hardware design and computer archi
tecture are required. Specific 
communications experience is not 
required. 

Send resume in confidence to: 

Joe Rinde 

Tymshare Inc. 
20705 Valley Green Drive 

Cupertino, California 95014 

i TYMSHARE® 
An Equal Opportuni ty Employer mlflh 

CIRCLE NO. 243 ON INQUIRY CARD 
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We' re looking for answers from the: 
(A) Earth 
(B) Moon 
(C) Stars 
(D) All of the above ... 

and then some! 
If you picked "D'', our minds are 
tuned to the same frequency. 

Because at TRW Defense Systems 
Group (DSG). computer scientists, 
mathematicians and engineers search 
for answers to complex, challenging 
tasks, often long before an actual 
problem arises. 

On earth, for example, our Information 
Processing Division harnesses the 
computational power of more than a 
dozen computer systems to develop 
business, scientific, general purpose 
and mini/micro applications. 

At the same time, in space, our 
Image Processing Division pioneers 
the application of mini and micro 
computer networks to the processing 
of all_ types of data and imagery. In 
fact, a team of TRW specialists 
rectified and enhanced the images of 
Explorer VI, the satellite that provided 
us with the first TV picture from 
space in 1959. 

MINI-MICRO SYSTEMS/September 1982 

By now you've probably guessed that 
we work on some pretty exciting, 
diverse projects. Exploring the earth, 
moon and stars. For answers whose 
questions are yet to come. 

But that's just scratching the surface. 

We' re also into: electronic information 

systems, battlefield reconnaissance, 
tactical and strategic C3 I, digital 

avionics, naval EW systems, MX 

development, space operations and 
defense, space transportation, laser 
systems, and ballistic missile systems 
technology. 

If you're a computer scientist, 
mathematician, or engineer who 
en1oys working with abstract concepts, 

and turning them into high technology 

applications, let us know 

The earth, moon and stars could 
easily be your stomping ground. If 
you do your thinking at TRW. 

TRW is an Equal Opportunity Employer 
offering excellent salaries, a Flexible 
Benefits Plan that includes flexible 
working hours, a medical/ dental/vision 
plan and 2 weeks vacation per year 
plus a Christmas shutdown. 

Investigate the opportunities awaiting 
you at TRW. Submit your resume in 
confidence to: 

David G. Drugman 
Defense Systems Group, MM-S 
One Space Park, Bldg. El /2035 
Redondo Beach, CA 90278 

US C1111ensh1p Required 

Equal Opportunity Employer 

11"1WW 
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Achievements count at SCI ... a 
world leader in control theory , computers 
and electronics . Our rapidly expanding 
organization ranks high among TECHNICAL 
PROFESSIONALS operating within state-of
the-art Systems Eng ineering . 

Currently, we seek highly skilled SOFTWARE 
ENGINEERS with a BS degree and 2-5 years 
experience in Real Time, VAX/VMS Systems, 
Systems programs, Internals and VAX hard
ware with DEC PDP- 11 computer knowledge 
including operation of RSX-11 M Systems 

If you seek a fast paced professional at
mosphere, excellent sala ry and benefi ts, 
submit your re sume to Employment 
Manager, SYSTEMS CONTROL, INC., 1801 
Page Mill Road, Palo Alto, CA 94304. We are 
an equal opportunity affirmative action 
employer m/f/h 

CIRCLE NO. 245 ON INQUIRY CARD 

MANAGER, DESIGN 
ENGINEERING 

Our cli ent. a div ision of a 
Fortune 100 Company, has 
recent ly been awarded a 
contract for a data 
communications and 
digital signal processing 
system that involves state
of-the-art designs. 

The individual selected will 
supervise a small, select 
team of design engineers 
in the conceptual design of 
this system. Emphasis is 
on the ability to translate 
ideas and concepts into 
hardware specifications , 
interfacing with software 
designers. Background 
should include eight years 
experience in digital 
equipment design with at 
least two years of that 
experience in a 
supervisory capacity . 

The position requires the 
candidate to be a U.S. 
citizen . 

The client is located in the 
Mid-Atlantic states close to 
a major city with the option 
of city or suburban l iving . 

If you are interested in this 
outstanding opportunity or 
any of our other openings 
for engineers or 
engineering managers, call 
Jim Ronon COLLECT, or 
send resume to: 

(215) 968-0707 

WAI.SH 
Engineering Placement 
Service 
The Commons West 
638 Newtown Yardley Road 
Newtown , PA 18940 

Equal Opportunity 
Employer 

·------------------------------------------------------
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THINKING OF A MOVE? 
If you're considering making a move, Career Opportunities can bring your qualifications to the at
tention of the top companies, nationwide, with engineering needs. 
As a service to our readers, a new section, Situations Wanted is now available. Simply fill out the 
following form (all information strictly confidential) and return with your pre-payment of $20.00 
(made payable to Cahners Publishing Co.) to: 

Name 

Address 

City _______ State _ ___ __ Zip _ _____ _ 

HomePhone -------------------~ 
PLEASE PRINT YOUR COPY CLEARLY _ _ ______ _ 

Peggy Gordon 

Mini-Micro Systems 
999 Summer St. 
P.O. Box 3809 
Stamford, CT 06905 

You will be assigned a Box No. 
and all responses will be mail 
ed to you immdiately. Please 
keep your copy to 1 inch (ap
proximately 30 words). 

Send Box No. replies to MMS, 999 Summer St ., P.O. Box 3809, Stamford, CT 06905 
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ENGINEERS/SOUTHEAST 

.. STRUCTURE YOUR FUTURE 
SUCCESS NOW WITH BENDIX! 

Our 12 Offices in NC, SC, GA and FL 
specialize in Conlrol Systems, In· 
strumentation, Electronic Design 
and Engineering positions from 18 
to 40K. Aggressive, confidential. 
Fee Paid service. Send resume to 
Ted F McCulloch. BEALL PERSON· 
NEL P.O. Box 5042, Spartanburg , 
SC 29304. 

Here's an extraordinary opportunity to join Bendix 's top professional team and work with the 
very latest data processing technology. Be part of our ongoing challenge as we set the pace in 
high-technology projects Involving communications, navigation, satellite tracking and space 
explorations. 

We seek creative Computer Professionals with the vitality to match ours in the following 
capacities: positions wanted 
PROJECT SYSTEMS/ ANALYST-Requires BS Degree plus 4 years experience in 
systems test/analysis of large computer systems using scientific languages. 

PROGRAMMERS/SR.-Posilions require BS Degree with a minimum of one year 
experience in one or more of the following: 

EXPERIENCED SCIENTIFIC / ENGI 
NEERING SYSTEMS ANALYST LOOK· 
ING FOR A POSITION IN APPLICA· 
TIONS OF MATH , STATISTICS , SIM· 
ULATION TO R&O. EXT . BASIC , FOR· 
TRAN, ASSEMBLER . DESIRED SAL· 
ARY $30K. LOCATION OPEN . PERMA
NENT RESIDENT . 

Equipment: Languages: Operating Systems: 
PDP-11, HP-1000, 
Z-80, UNIVAC 1100, 
IBM 3032, 4331, 4341, 
VAX-11/780 

FORTRAN IV Plus, 
Macro-11, HP Assembler, 
Z-80 Assembler, BASIC, 
COBOL, PASCAL 

PDP 11/34 RSTS-E 
VAX/VMS 

and in one or more of the following applications: 
Box V-1 

• Simulation/Modeling Development • Data Analysis and Evaluation 
• Real-Time Scientific Programming • System Test/Integration. or 

• Business Systems and Applications 

We can't think of a better time to join Bendix for the technological diversity and 
advancement opportunity you need to build a stronger future. We offer competitive 
salaries and benefits, along with the prestige and security of working with a Leader. 

I AM PRESENTLY THE MARKETING 
MGR. FOR A TECHNICALLY ORIENT· 
ED MANUFACTURER LOCATED IN 
SO . CAL. l'M SEEKING EMPLOY· 
MENT IN THE MONTEREY , NAPA OR 
SONOMA COUNTY AREAS IN NO . 
CAL. WOULD PREFER A MARKETING 
OR TECHNICALLY RELATED POSI · 

Call TOLL FREE: 1-800-638-7816 (in Maryland call 
COLLECT: (301) 960-7502), or send your resume in confi
dence to Department NA06. 

~ ~~a!~~=x"!rp~ _.ii One Bendix Road, Columbia , MD 21045 

CIRCLE NO. 246 ON INQUIRY CARD 

TION . Box H-2 

How to become a 

SUCCESSFUL CONSULTANT 
in your own field. 

Have you ever wished you could qutt your job and start working for yourself? 

Well, maybe you can! Many people are amazed when they discover the tremen
dous amount of professional experience and specialized knowledge they 've 
accumulated - experience and knowledge that others will gladly pay for . Literally 
thousands of people who made that discovery are now prospering as Independent 
consultants . 

The way to begin is by reading How to Become a Successful Consul· 
tant in Your Own Field, by Hubert Bermont. 

Clear , straightforward, packed wtth solid Information and advice, this author
itative manual tells you everything you need to know to establish your own 
independent consulting practice . Here's a sampling of the contents : 

•What does it take to be a successful consultant? (See Chapter 1.) 

•How to get started. (See Chapter 3.) 

• How to operate your business - a collection of " tricks of the trade ." (See 
Chapter 5.) 

•What to charge your clients - plus five helpful rules on fees . (See Chapter 6.) 

•Why you should never work on a contingency (speculative) basis. (See 
Chapter 7.) 

• Ingenious ways to promote yourself - and make people want your services . 
(See Chapter 9.) 

•Contracts : why you should avoid them at all costs . (See Chapter 10.) 

• Just what do consultants do all day? (See Chapter 11 .) 

• How to market your ideas. (See Chapter 11 .) 

•Why you'll never have to worry about competition . (See Chapter 13.) 

• And much more! 

Perhaps no one is better qualified to have written this book than Hubert 
Bermont. He has served as consultant to more than 70 major corporations and 
trade associations, including the U.S. Chamber of Commerce. McGraw-Hill , 
the Electronic Industries Association , Evelyn Wood Reading Dynamics and 
the Smithsonian Institution . Yet he made the decision to become a consultant 
only after being fired from an executive position at the age of 43. You'll learn 
firsl-hand how he did it - and how you can do it , too! 

How to Become a Successful Consultant in Your Own Field is 
just $20 (tax-deductible if you use it for business purposes) , and you're fully pro· 
tected by this unconditional money-back guarantee: Keep the book for three 
weeks. If you 're dissatisfied with it for any reason whatever, simply return it and 
every penny of your $20 will be promptly refunded - no questions asked! ~ 

How many times have you told yourself that you ' re t[ \ 
not getting anywhere - that it's time to think seriously ~\ "•"' 10 secom• 
aboul a maior change in your career? Don 't put it off pl " cesstul 
another day! Clip and mail the coupon now! ~sue t 

~ 
~c::,s~:~ field 1--------------- n --..ii 

I Enclosed is my check or money order for $20. Rush I 
I me , postpaid , How to Become a Successful Con- l\ I 

sultant in Your Own Field, by Hubert Bermont. I t~~~~ee;~~ I understand that I have the right to return the book ~ I 
I within lh ree weeks lor a complele relund if I'm in any way unhappy with it. I 
I Name I 
I Address I 
I City State Zip I 
I I 
I The Consultant's Library I 
I Suite 1108 I 
I 81515th St. , N.W. I 

Washington , D.C. 20005 
---------------------------L----------------------.J 
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If You Are Beady 
ToMoveOn

-OrUp 
See 

Mini-Miaral1s1e•• 

Career 
Opportunities 
Section 

Recording Performance 
Engineer 
Rexible Disc Media 
Division 
Memorex, a leading international 
manufacturer of precision 
magnetic recording media for 
the computer industry and the 
consumer market, has an 
immediate opening for a 
Recording Performance Engineer. 

In this position, you will be 
responsible for defining product 
performance and evaluating 
competitive products. Provides technical requirements for develop
ment of media equipment, specifications and standards. Assists in 
design and specification of lab and manufacturing test equipment. 

Requires a BS in Electrical Engineering, Physics or equivalent and at 
least 2 years' experience in magnetic recording media performance 
engineering or a related field . Candidates should have knowledge of 
digital recording as related to flexible disc drives. 

Memorex offers a comprehensive benefits package, competitive 
salaries and excellent career opportunities. For more information, 
send your letter/ resume to Bob Hungerford, 1125 Memorex Drive, 
MS 00-64, Santa Clara, CA 95052. An equal opportunity employer. 

MEMOREX 
A Burroughs Company 

Building on strength 
CIRCLE NO. 247 ON INQUIRY CARD 

....................................................... 
MICROPROCESSORS 

We are currently recruiting for 5 of our client companies who have immediate 
opportunities for JUNIOR to SENIOR level professionals to develop micro· 
processor based hardware and software systems for commercial and 
defense applications. Requirements exist for Design , Development & 
Integration Engineers, Test Engineers, Software Engineers , Syste~s 
Engineers, Systems Programmers and Programmer Analysts for pro1ects tn 
the following areas : 

- DIGITAL SWITCHING SYSTEMS 
- C3 SYSTEMS 
- COLOR GRAPHICS 
- VOICE/DATA COMMUNICATIONS 
- LOCAL AREA NETWORKS (LAN) 
- ELECTRONIC WARFARE/SURVEILLANCE 
- IMAGE STORAGE & RETRIEVAL 
- PROCESS CONTROL SYSTEMS 
- SECURE COMMUNICATIONS SYSTEMS 
This is your opportunity to join growing companies in the forefron_t of state· 
of-the-art microprocessor based systems development. Our client com· 
panies offer excellent starting salaries ($21 ,000-$53,000), strong benefits 
packages , as well as , the opportunity for rapid advancement . TODAY send 

your resume or call : (800) 335.3755 
In VA. Call Collect (703) 790·1284 

STAFFING CONSULTANTS 
8027 Leesburg Pike Vienna, VA. 22180 

Client Companies pay all fees -------• 

CIRCLE NO. 248 ON INQUIRY CARD 

Engineers No Fee To You 

TO $50K 
URGENT need far EXPERIENCED ELECTRONICS 
DESIGN & TEST Engineers - Hardware & Software 

TELECOMMUNICATIONS 
SIGNAL PROCESSING 

DATA COMMUNICATIONS 
REAL TIME S/W 

B.S., M.S. in E.E., C.S., & 2 or more yrs. 
EXPERIENCE in 1 of the above. 

LEE THOMAS TECHNICAL CAREERS, INC. 
Suite 300-B, 2550 M St. N.W. 

Washington, DC 20037 
(202) 775-8081 

Electronics/Computer Specialists 

.................................. , ...................... . 
CIRCLE NO. 249 ON INQUIRY CARD 

Send Box No. replies to MMS, 999 Summer St. , P.O. Box 3809, Stamford, CT 06905 
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l1•pu1er la•sulla•ls lar•er 
DAVID KAMENA & Associates, Inc. 

Electronic Engineering and Consulting 
Solid State and Microprocessor Design 

3 PEACH TREE COURT 
PARSIPPANY, N.J. 07054 

(201) 263-861 D 
Send for our brochure 

CIRCLE NO. 250 ON INQUIRY CARD 

Teleptoie, 20 I · 579 · !Em 

Carb> K.Ballanl)'re 

---~ l'A CC»1MUNICAT~ 
CIRCLE NO. 251 ON INQUIRY CARD 

looking for 
UNIX and C expertise? 

We offer over six years of systems and applications 
experience to meet your UNIX/C requirements. 
Consultation , custom programming and training . 
Your satisfaction Is our success. 
Mlchatl E. Dully-Software and Consulting 
65 Franklin Street #24, Allston, MA 02134 

call: (617) 254·0272 

CIRCLE NO. 252 ON INQUIRY CARD 

~
MERICAN INDUSTRIAL MICROSYSTEMS INC. 
P.O. BOX 725 
MOKENA, IL 60448 

REAL TIME SPECIALISTS 
INTEL • ZILOG • DEC 

•Automation • Process Control • Robotics 
• RMX-S0/86 • RSX·11M •UNIX 
• Custom hardware Interfaces and controllers 

MARK B. GAGNER (312) 479-1460 

CIRCLE NO. 253 ON INQUIRY CARD 

C CHESAPEAKE SOFTWARE, INC. 
9 Maplewood Lane 

Wiimington, DE 19810 
(302) 4 75·5229 

PDP·11 /VAX 
Real -ti me Process Control 

Interactive Graphics Systems 
Scientific I Engineering Programming 

CIRCLE NO. 254 ON INQUIRY CARD 

68000 HARD I SOFT-WARE 
RSC has a large EXORmacs 68000 development 
system. We write Operating Systems and convert 
source code from Z80. 6800and 6502 to 68K. Let us 
do yOOI drivers. porting. applications, hardware 
design. cost analysis and project management. 

RSC RHVTON SOFlWARE AND COMPUTERS 
PO IOX 11106 SAN FRANCISCO, 
CA 9.a101 •1&-330-7"'49 

CIRCLE NO. 255 ON INQUIRY CARD 

HP·86 Speclall1t1 
• Consulting, systems design, Interfacing & software 

engineering 
• Fun documentation Including users' manuals 
•Extensive experience with Instrumentation, data acquisition 

and dala reduction 
• ln·houae facllltles for BASIC and assembly language 

programming 
• Sllndard BASIC and assembly language programs also 

av al la bit 
Applled Microcomputer Sy1tem1 

lox 1IO •Sliver Like, NH 03875 • (603) 387-IOCM 

CIRCLE NO. 256 ON INQUIRY CARD 

334 

PROCESS CONTROL SYSTEMS 
• DESIGN, PROGRAM, INSTALL, SERVICE 
• BATCHWISE and CONTINUOUS PROCESSES 
• PROCESS & QUALITY CONTROL ANALYSIS 
• DOC, SETPOINT & SUPERVISORY CONTROL 
• MICRO, MINI, ASSEMBLER, FORTRAN, BASIC 

Discuss with Bill WEDEL, 904·932·4315 
BS/ChE, MS/Sys E/Honors, 18 yrs. exp. $3000 + 

for 1 week on site study with followup report and 
recommendations. 

CIRCLE NO. 257 ON INQUIRY CARD 

65 XX ENGINEERING 
Use or adapt our existing hardware/software to 
save costs in 6500/6800 applicallons. In house 
programming tools include FORTRAN, PASCAL, 
FORTH, BASIC & Assembler. Facilities to design, 
prototype, test, manufacture. HOE, INC., Box 0 , 
Allamuchy, NJ 07820. 

201·362·6574 

CIRCLE NO. 258 ON INQUIRY CARD 

MICHAEL L. ROTHBERG 
CONSULTANT 

INFORMATION TECHNOLOGY/ 
COMMUNICATIONS 

Twenty Seven Heather Drive 
Somerset , New Jersey 08873 

201·247-0377 

CIRCLE NO. 259 ON INQUIRY CARD 

DATA SYSTEMS CONSULTANTS, INC. 
60 Glen Ave., Glen Rock, NJ 07452 

SPECIALIZING IN: 
•System Design• Custom Programs• Turn· 
key Computer Systems • Word Processing 
Implementations, •Time Sharing •On Site 
Training 
The source for Wang hardware, software, 

. forms design and complete support. 
.__ ____ Call:(201)447·5360 ____ _. 

CIRCLE NO. 260 ON INQUIRY CARD 

RATIONAL SYSTEMS, INC. 
MINI-MICRO, DISTRIBUTED 

PROCESSING DEVELOPMENT 
HARDWARE • SOFTWARE • FIRMWARE 

403 East Marlton Pike 
Cherry Hill, NJ 08034 

609-795-7450 

CIRCLE NO. 261 ON INQUIRY CARD 

--- -=-11 
-:;;;:::111°· ~.~~;§NEED 

Specialists in M1croprogramm1ng, Signal processor 
1mplementat1ons, Image processing , Floating 
Point syslems, 81t ·sllce machines, Aeal·t1me 

d1g1tal con1ro1 systems design, 
Microprocessor appl1cat1ons 

Integrated Hardware/Firmware/Software solutions 
Lawrence P. Bass 

Box 31, Rid9ewood, NJ 07451 
(201) 444·3411 

CIRCLE NO. 262 ON INQUIRY CARD 

p ~~~~N~~L~l~GA:~g~1~~ 
• Reasonable Price Contract 
• Reliable & Fast Results 

for various computers & applications 

35 Storrs Ave., Braintree, MA 02184 
(61n 848-1218 

CIRCLE NO. 263 ON INQUIRY CARD 

JCL, Inc. 
2141 Kingston Ct. Contact: 
Suite 111 Marc Lossner 
Marietta, GA 30067 (404) 953·0199 
MINI-MICRO CONSULTING AND SOFTWARE 

• Networks • Systems 
• Database • References 

CIRCLE NO. 264 ON INQUIRY CARD 

-------------------------------
COllPU!rEB COITSUL!r.A.lf!rS OBDEB l'OBM 

INTBODUCTOBY OFFER 
l" lx $150, l" 3x's $225 l" 12x's $1,440 

(There is no charge for typesetting) 
D Enclose check for$ D Bill me monthly 

Run this ad in (number issues) 
(Please print, type or attach business card) 

Name ________ Title _______ _ 

Company _______ Telephone ______ _ 

Address·----------------~ 

City State Zip ___ _ 

MAIL TO: Peggy Gordon, 
MI!fI·MIORO SYS2!11MS, 

999 Summer Street, P. 0. Box 3809, 
Stamford, CT 06906 
or Call: 803-964-0884 

----------------~--------------
MINl·MICRO SYSTEMS/September 1982 



Mini·llliaral1111•1 

will work 
for you 

STOP if you ... 

Liii 

and 
check our 

Career lpperl••ilies/ 
lecr•il•e•I Adverlisi•I 

pages monthly. 

for more direction 
call Peggy Gordon at: 
(203) 964-0664 

llSTEI 

Send Box No. replies to MMS, 999 Summer St., P.O. Box 3809, Stamford , CT 06905 
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EXTEND YOUR PERIPHERRL VISION. 

DEC USERS. 
The new TC-30 and TC-50 

streamer controllers let you set your sights on 
maximum performance. 

The TC-30 fits all PDP-11 *and VAX 11 * 
computers; the TC-50 fits all.LSl-11* Q bus* 
computers. Both have the features to help you 
tum your peripheral visions into reality: 

•Controls up to eight 112" tape drives 
•Mix of streaming and formatted 
stop/start drives 

• 64 byte read/write data buffers 
•Single board embedded 
• TM11 software compatible 

·rrademark name of Digital Equipment Corporation 

•Designed for read and write on-the
fly even with stop/start drives 

•Designed for easy service by the 
customer or by the factory 
•Supplied with extensive Diagnostics 
• One year factory warranty 
• 30 day delivery 
• Backed by one of the best First Party fac
tory service organizations in the business. 

•Supports 6250 bpi streaming drives 
Learn how your DEC computer can achieve 

maximum performance. Call or write: 
Western Peripherals, 
14321 Myford Road, Tustin, CA 92680, U.S.A. 
(714) 730-6250. TLX: 472 0629, 
CABLE: WESPER. 
In U. K.: 1st Floor The Parade, Frimley, Camberley Surrey GU165HJ 
England, Telephone 0276-20934, TLX: 858306 

western peripherals 
Division of Wespercorp. 
Number One in Controllers. 

CIRCLE NO. 3 ON INQUIRY CARD 
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