DEWI
1.DmB
UAH730
1.DmB
UAH750
2.DmB
UAH780

FROm THE LEADER
Look to the leader - Dataram - for your
DEC-compatible semiconductor ADD-lN
memory. Offering not only the broadest,
most complete line of semi ADD-JNs, but
the most capable .. . no matter what your
yardstick. Compatibility, throughput, cost,
power efficiency, size ... no matter how you
measure capability, Dataram
DEC-compatible semi ADD-!Ns are the clear
leader.
A leadership position earned by improving
on DEC's price and delivery ... and then
adding features available from no one else in
the industry.
The chart provides a glimpse at the
industry-pacesetting family of
DEC-compatible semi ADD-!Ns. Call us
today at (609) 799-0071 , and we'll give you a
close-up look at the products that have made
us the leader.

laEiffi.~I

DEC Mini
LSI-I I®
LSI-I I
LSI-I I
PDP®-11
PDP-I I
PDP-I I
PDP-I I
PDP-I I
VAX®-11 (750
PDP-11 /70
VAX-11 (7 50
VAX-11/730
VAX-11 /780
VAX-11 /780
DECSYSTEM 2020®

Dataram
ADD-IN
DR-I 15S
DR-215
DR-213
DR-I 14S
DR-I 14SP
DR-214
DR-144
DR-244
DR-175

hex
hex
hex
hex
hex
hex

Maximum
Capacit)
64 KB
256 KB
1.0 MB
256 KB
256 KB
1.0 MB
256 KB
1.0 MB
256 KB

DR-275

hex

1.0 MB

DR-178
DR-278
DR-120

extended hex
extended hex
extended hex

512 KB
2.0 MB
256 KB

Board Size
dual
dual
quad

DEC. D ECS YSTEM 2020. PDP and VAX are registered trademarks of Digital Equipment Corporation.

Dataram also provides core ADD-INs,
core and semiconductor ADD-ONs,
memory system units, memory
management, and a wide range of
memory-related accessories for DEC
users.

Princeton Road
Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542
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The new COMPAQ Portable Computer.
IBM compatibility to go.
imple, isn't it? The COMPAQ™
Portable Computer can do
what the IBM® Personal
Computer does. To go.
It runs all the popular programs written for the IBM. It
works with the same printers and
other peripherals. It even accepts
the same optional expansion electronics that give it additional
capabilities and functionality.
There's really only one big difference. The COMPAQ Computer
is designed to travel.
Carry the COMPAQ Computer from office to office. Carry it
home on the weekend. Or take it
on business trips.
If you're a consultant, take it
to your client's office.
If you use a portable typewriter, you can use the
COMPAQ Computer as a
portable word processor
instead.
If your company
already uses the
IBM Personal
Computer, add
the COMPAQ

S

you'd probably need to buy an
additional display screen because
the built-in screen is too small for
certain tasks, like word processing. The COMPAQ Computer's
display screen is nine inches diagonally, big enough for any job, and
it shows a full 80 characters across.
And the built-in display offers
high-resolution graphics and text
characters on the same screen.
The bottom line is this. The
COMPAQ Computer is the first
uncompromising portable
computer. It delivers
all the advantages
of portability

puter that
isn't portable?
For more
information on
the COMPAQ
Portable Computer
and the location of the
Authorized Dealer nearest
you, write us. COMPAQ
Computer Corporation , 20333
FM149, Houston, Texas 77070.
Or call 1-800-231-9966.
without trading off any computing power capability.
And what do those advantages

Portable as a
mobile unit that
can use the same programs, the same data disks, and
even the same user manuals.
There are more programs
available for the COMPAQ Computer than for any other portable.
More, in fact, than for most nonportables. You can buy them in
hundreds of computer stores
nationwide, and they run as is,
right off the shelf.
With most other portables

In the standard configuration,
the COMPAQ Computer has three
open slots for functional expansion electronics as your needs
and applications grow. It accepts
standard network and communications interfaces including
ETHERNET™ and OMNINET™.
If you're considering a personal computer, there's a new
question you need to ask yourself. Why buy a com-

cost?
Nothing.
The COMPAQ Portable sells for hundreds
less than a comparably equipped IBM or
APPLE® III. Standard
features include 128K
bytes of internal memory
and a 320K-byte disk drive,
both of which are extra-cost
options on the IBM. Memory
and additional disk drive upgrades are available options to
double those capacities.

<!:> 1983

COMPAQ Computer Corporation

IBM• is a registered trademark of International Business
Machines Corporation.
ETHERNETno is a trademark of Xerox Corporation.
OMNINET"' is a trademark of Corvus Systems.
Apple* is a registered trademark of Ap_ple Computer, Inc.

COMPAQ'" is a trademark of COMPAQ Computer
Corporation.

l'DmPAQ™
The most computer vou can carrv
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What's your p roblem?
Software development; color graphics; high speed communications; industrial control & robotics (FORTH); word
processing I document formatting; computer time-sharing;
timing of Hawaiian marathon; farm management; CAD/
CAM, laboratory control; CAT scan, dermatology graphics; medical analysis; pattern recognition (music/speech);
relational database; telecommunications; mobile geophysical studies; data copying; automatic typesetting;
data processing security ...
What is your need? Let DUAL SYSTEMS be the solution.
IEEE-696/S-100 based, 68000/UNIX:M multi-user/
multi-tasking, 20/SOM byte.
Call today for information!

:>UAL

"UNIX is a trademark
of Bell Laboratories

DUAL SYSTEMS CORPORATION
2530 San Pablo Avenue • Berkeley • CA 94 702 • (415) 549-3854 • 172029 SPX
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XEROX COMPU'rER SERVICES PLANS STOREFRONT SYSTEMS HOUSES
Xerox Computer Services plans to open a prototype Xerox Business Systems Center next
month in Los Angeles. The 3500-sq.-ft. facility will function as a systems house for small
businesses and will offer education, training and support as well as sales of hardware and
vertical software packages. The operation will initially concentrate on XCS's traditional
strengths in manufacturing and wholesale distribution businesses, but vertical markets
may eventually include construction and medicine. The hardware and operating systems
to be used are not yet selected. Xerox officials say they want to offer a less-than-$20,000
multi-user system. Sources close to the company say Dynabyte Business Computers and
Altos Computer Systems have been competing to supply a 16-bit system that would run the
OASIS operating system and Track Line Computer Corp. 's package. At press time, however,
Xerox had not signed a contract and is evaluating other hardware and operating systems.
The company is considering Xerox's 820-II, which had been upgraded with a Z80A/ 8086
dual-processor architecture .
DEC'S UK SUBSIDIARY IS THE TARGET OJ' A $18-MILLION DAMAGES CLAIM
The British subsidiary of Digital Equipment Corp. is the subject of a $15-million
damages claim filed by Darkcrest Ltd. Darkcrest is a small London vendor of systems
based on DEC processors, but incorporating memory and other peripherals from a variety
of other manufacturers . Darkcrest chairman Nick Brackenbury explains the claim is his
company's response to the forced entry and searching of its offices last August by DEC
officials. Those officials were seeking documents that could support a software copyrightinfringement case against Darkcrest. Before the raid, DEC obtained from the High Court in
London what is referred to as an Anton Piller Order, which authorizes a company to
search for documentary evidence. Brackenbury says the search followed an unsu.ccessful
application by his firm to obtain OEM status from DEC . Darkcrest had won an order last
spring from the British government's department of health and social security for a PDP11/44-based hospital record system. Brackenbury says the order was the first of as many
as 200 similar systems expected to to be placed by the DHSS. Brackenbury stresses the
first customer obtained the necessary systems software-DEC's standard MUMPS
operating system-from an unnnamed but authorized DEC OEM, and not illegally from
Darkcrest. His main justification for the $15-million action is that the well-publicized DEC
raid has cast doubt on his company's integrity. He notes Darkcrest lost the second DHSS
order to DEC, although it has secured the five orders placed since then, having convinced
the DHSS of its innocence. A few weeks ago, DEC succeeded in obtaining an order in the
high court restraining Darkcrest from copyright infringement and "passing itself off as a
DEC OEM able to trade in DEC software." DEC says the full trial will not be held until next
year and refuses to cite an example of copyright infringement by Darkcrest.
SHUGAR'r MAY BE MERGED WITH CENTURY AS PRIVATE SPIN-OFF
Shugart Corp.-which changed its name from Shugart Associates in honor of its 10th
anniversary in April-may be declaring its independence in time for July 4th. After a
round of rumors that had Xerox Corp. selling Shugart to a long list of potential buyers
ranging from General Electric Co. and AT&T to the Pillsbury Baking Co., most recent
speculation has the company being made a separate public company-merged with fellow
Xerox high-end disk manufacturer Century Data Systems. Giving credence to the rumors
is the recent appointment of William T. Bayer as president of Shugart. Bayer is Xerox
executive vice president and head of its Information Products Group, which also includes
Century Data Systems, Shugart, Diablo Systems Inc . and Kurzweil Computer Products .
Bayer will succed Jim Campbell, whose retirement will become official June 30. Bayer will
retain his duties with the Information Products Group while leading Shugart. If Shugart
becomes an independent company, Xerox would continue to be its majority stockholder.
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VERTEX, CII HONEYWELL BULL IN DISK DRIVE MANUFACTURING ACCORD
Vertex Peripherals Corp., which experienced production delays on its V-100 series of
high-capacity Winchester drives, has received a major boost from French giant Cii
Honeywell Bull, France's largest peripheral manufacturer and distributor. Cii Honeywell
Bull has entered a long-term cooperative agreement that gives it the right to market
Vertex's current and future products not only in Europe, but also in the U.S. through its
Cynthia Peripheral Corp. marketing subsidiary. In turn, Vertex will have the right to
manufacture and market Cii Honeywell Bull products such as the recently introduced
13M-byte fixed / 13M-byte removable, 51.4-in. cartridge drive being marketed by Cynthia.
Vertex was the last manufacturing start-up for 51.4-in. drives last year to begin shipments
because of engineering problems . Cii Honeywell Bull has a similar agreement with Seagate
Technology to sell Seagate 's low-end 51.4-in. drives exclusively in Europe.
START-UP WORKS ON INTEGRATED SOFTWARE WRITTEN INC
A Southboro, Mass., software start-up founded by four Data General Corp. alumni
recently announced its formation, and plans to have its first integrated software package
ready in 12 to 18 months. Applix Inc. will put its $2 million in venture funding to develop
what it calls the next generation of integrated office-automation software for OEMs. The
modular software will include spread-sheet, word-processing, graphics, communications ,
calendar-management and project-management functions that will be strongly integrated
and tied to the systems . The software will be developed in C. Initial target users are OEMs
and large end users with UNIX-based computers, but the product will be tailored for other
environments as well. Applix president Jit Saxena was formerly laboratory director for
DG's Information Systems division's software-development efforts . Other founders are
John Butler, also an alumnus of ISD, and Robert O'Donoghue and Paul Dale, both formerly
involved in DG's CEO office-automation system program.
IOMEGA PLANS B 1.4 -IN. CARTRIDGE DRIVE, GETS SECOND SOURCE
Iomega Corp . may have missed the market window for its innovative 8-in. , lOM-byte
cartridge drive because of production problems and a failure to obtain a second source.
But plans for its 51.4-in. product are geared toward producing better results. The company
has named SCI Systems, a broad-based electronics manufacturer in Huntsville, Ala., as a
second source for the 51.4-in., 5M-byte cartridge, along with the rest of its product line .
Iomega recently named Gabriel P . Fusco, a 26-year veteran of IBM Corp.'s Information
Systems Group, as its new president and chief executive officer. Despite market reports to
the contrary, Iomega believes a demand still exists for an 8-in., lOM-byte product. The
company began shipments of its 8-in. product this year, well behind schedule, and now
expects to ramp up production for the 5 1.4-in. drive this summer.
SGS OFFERS CPI M DEVELOPMENT SYSTEM WITH REAL-TIME TRACE AND C COMPILER
The Systems Division of SGS Semiconductor Corp., which recently opened American
headquarters in Phoenix, Ariz., is releasing a development system for CP / M software that
incorporates logic analyzer functions. The UX8-22 is a desk-top computer that includes
optional Z80 in-circuit emulation with real-time trace at processor speeds as high as 6
MHz. Trace information can be accessed in binary hex, disassembled Z80 code or graphic
waveform format . In graphic waveform format, a user can display a traced sequence on
the system CRT in a sophisticated analyzer format without attaching oscilloscopes or logic
analyzers. In addition, the SGS CP/ M C compiler is available on the UX8-22, including an
optimizer that increases the execution speed of compiled code by as much as 20 percent.
Also new from SGS for its multi-user UX16 16-user computer is a UNIX package called
Telex Plus that handles simultaneous reception, transmission and preparation of Telex
messages from any of seven system users on one leased Telex line.
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Thaumato
Graphics miracles right on your desk
Our latest Whizzard~ The 1650 desk top design
terminal. Now, anyone can afford the power
and performance of our more expensive
Megatek Whizzards. Your own design station
right at your fingertips. Another product of
Megateknology.™
Finally. Everything an engineer or
designer could want in desk top computer
graphics. Convenience. High quality and
powerful performance. Vf-100 compatibility.

Functionality. Greatly increased productivity. Shouldn't every desk top design terminal
offer this?
Tomorrow's graphics technology on your
desk top today ... thanks to Megateknology.
Making History out of
State-of-the-Art.
*Thaumaturgy
(thc:>ma tur je), n.,
the performance
of miracles.

•••

• • • MEGATEK
• • •.CORPORATION
UN ITED TELECOM COMPUTER GROUP

World Headquarters· 3985 Sorrento Valley Blvd., San Diego, CA 92121 · 619/455-5590 Telex: 910-337-1270
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BUY A BANANA~ SAVE A BUNCH.
Meet the Banana;M the very
tough, versatile, portable, and
reliable dot-matrix printer from
Gorilla'."
At $249.95 retail it's an ideal
and inexpensive companion for
personal computers like Apple®
lor Apple"Jook alikes"such as
Franklin®or Albert®), TI ~

Commodore~ TRS-80~ Kaypro~
Timex~ Osborne~ etc.

After that, it's merely comparable to other printers that can
cost up to three times as much:
10" carriages (to handle standard
9 1/2" paper), 80 columns, graphics
capability, 10 characters per inch
(expandable to 5 cpi) draft-quality
print (for perfectly acceptable
form letters, data processing,
CIRCLE NO. 10 ON INQUIRY CARD

business reports, etc.) tractor
feed (for precise alignment and
quick loading), parallel or serial
interface (take your pick), selfinking ribbon cassette (for Jong
life and easy installation), 10
portable pounds in weight, and
compatibility with so many of the
most popular personal computers
on the market
Plus its printhead features a
unique single-hammer design that
eliminates a Jot of moving parts, to
eliminate a lot of annoying repairs.
That's the Banana: silly name,
serious service. It's everything
the expensive dot-matrix printers
are ...
Except expensive.
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Breakpoints
ZILOG TARGETS DG CUSTOMERS WITH SOl'TWABE TO RECOMPILE COBOL VERSIONS
Zilog Inc. is hoping to lure Data General Corp. systems houses and commercial OEMs to
the S-8000 supermicrocomputer with a package from Salvation Inc., Westboro, Mass . The
Salvation package, developed to meet internal requirements as the company put together
its custom microcomputer packages, is designed to "transliterate" DG ICOS COBOL
packages so they will run as Ryan-McFarland Corp. 's RM COBOL packages on the UNIXbased S-8000 . To make the move tempting, Zilog will offer the transliteration free to OEMs
that can bring their ICOS tapes to Zilog field offices for recompilation. Salvation also plans
to offer other in-house tools, such as RM COBOL development aids, to other software
houses.
PICK-LIKE PACKAGE BUNS ON IBM PC-DOS, MS-DOS
Cosmos Inc., a Morton, Wash. software house, may be the first on the market with a
version of the Pick operating system for the IBM PC and the swarm of IBM look-alikes. If
the operation system is shipped this month, Cosmos will get the jump on both Pick
Computer Works and Computer Distributors Inc., an IBM Series/ l distributor getting Pick
under PC- / MS-DOS for shipment by year-end. The Cosmos product, called Revelation, is
expected to run about 50 percent of Pick applications written for systems such as
Microdata Corp .'s Reality, Ultimate systems or Applied Digital Data Systems' Mentor.
ADDS reportedly is interested in getting the package onto parent NCR Corp . 's DecisionMate
to give its Pick-based Mentor a low-priced little brother. Computer Distributors, whose
package runs under PC-/MS-DOS as well, is hoping to beat Cosmos by pricing its package
lower than Cosmos's $950 for end users. If Computer Distributors can get Pick to make the
right deal on royalties, Computer Distributors' version will be priced at less than $500 and
possibly as low as $200.
PBIAM, OTHEBS MAKE PUBLIC OFl'EBINGS TO BOOST BESOUBCES
Priam Corp . , which cited a shortage of manufacturing capacity as the reason for
withdrawing its high-capacity, 5 114-in. drive last winter, apparently will overcome its
resource constraints after a public offering that is expected to net the company at least
$50 million. The money will help pay for a new 140,000-sq.-ft . manufacturing facility to
produce the born-again Priam 502 drive as well as the rest of the company's 8- and 14-in.
product line. The new 5% -in. family will include four drives ranging in capacity to lllM
bytes.
TECHFILES: A quick look at industry developments
rerminal files: At NCC last month, Lear Siegler Inc. planned to buck the trend toward
offshore production by introducing a new terminal assembled in its Anaheim, Calif.,
facilities. The terminal, retailing for $695, is compatible with ADM-3A and ADM-5
protocols. It features a 12-in. tilt-and-swivel display, nonvolatile soft setup, a 7 x 11
character cell matrix and four function keys that can be dynamically labeled on the
bottom line of the display by host-resident software ... .At the NCGA computer graphics
show this month in Chicago, look for Santa Clara, Calif. , start-up Verticom Corp. to
introduce what it's claiming is the first color graphics terminal in production that is
compatible with the North American Presentation Level Protocol System proposed ANSI
standard . NAPLPS is a compact communication protocol for the efficient transmission of
graphics information over phone lines . Of the candidate protocols to implement
commercial videotex services, NAPLPS offers the most capability and the highest
resolution. Some observers predict the increasing importance of graphics will cause
NAPLPS to replace ASCII as a standard in the market for general-purpose video displays.
The Verticom terminal is based on two Z80 processors and offers 640 x 480 resolution at
30 Hz, interlaced, a tilt-and-swivel display and a low-profile keyboard .... Carrollton, Texas,
start-up Quazon Corp., which recently inked a contract with Travelhost Inc . to supply as
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many as 500,000 videotex terminals for use in hotel and motel rooms, plans to introduce
this month at CES a version of its product for sales through OEMs and a variety of
distribution channels . Dubbed the Quick-Link 300, it is an alphanumeric terminal with an
integral 300-baud modem that uses 10 touch-sensitive membrane function keys to
automate dialing into and logging onto four remote databases . A display is connected to a
television. Suggested retail price is less than $200. Upcoming Quazon offerings will include
an NAPLPS terminal that incorporates a 1200-baud modem and a BASIC interpreter.
Random Disk Files: In addition to the reborn Priam 502, three other manufacturers of
high-end 8- and 14-in. Winchesters were scheduled to introduce high-capacity 5 1/.l -in.
products at NCC last month. Fujitsu America Inc., which doubled 8-in. drive capacity to
168M bytes, introduced a 5%-in. drive nearing the 84M-byte capacity of its best-selling
8-in. product. Memorex Corp. introduced its first 5%-in. product that is similar to the
withdrawn Priam 502 because it also is 2 in. longer than the standard form factor . Control
Data Corp., which had little luck with its 5%-in. Wren drive last year, has a new highcapacity, 70M-byte 5%-in. drive .... Although Tandon Corp.'s new low-cost tape drive has
not yet entered production, it is heightening concern that Tandon, which brought
cutthroat pricing to the market for low-end disk drives, will erode tape drive prices as
well. In anticipation of the Tandon drive, Cipher Data Products Corp. introduced its
lOM-byte FloppyTape drive last fall for $300 each in large OEM quantities. After the
announcement that the $780 Tandon drive will store SOM bytes, Cipher has increased the
capacity of its l'loppyTape to 31M bytes at no price increase. It won't be long, Cipher
executives say, before FloppyTape capacity will be increased to 50M bytes or more.
Printer l'iles: Mannesmann Tally Corp., which recently entered the low-end plotter
market, is said to be expanding its high-end printer line as well. The Kent, Wash.,
company will add a 900-lpm printer to its 300- and 600-lpm dot-matrix line printers. The
company recently reduced the price on its 300-lpm T-3000 printer from $5940 to
$4995 ... .Axiom Corp. has begun shipping production quantities of its newest
electrosensitive printer, the model EX1620 . Printing near-letter-quality characters at 240
cps, the printer features a "quick print" mode as fast as 960 cps in which two rows of
characters are printed in a single pass. Single-unit price is $795. OEM quantity discounts
are available .... Following the delayed introduction of the Alphacom 42 40-column thermal
printer in April, the company last month announced the availability of an OEM version of
the printer, designated the 1842. Printing 2 lines per sec., or 80 cps, the 1842 has a singleunit price of $199 .95 each including plug-in parallel, RS232 serial or IEEE-488 interface
modules. Alphacom will develop unique interfacing modules for OEMs and expects to
introduce Teletext and videotex interfaces by the third quarter of this year. The company
recently completed a second round of venture financing and is said to have signed a multiyear, $54-million OEM printer deal with Timex. It is expected to demonstrate an
80-column thermal printer for the retail market at the CES show this month, with an OEM
version to follow shortly.
Micro l'iles: Microbol, the combination operating system and business programming
language that runs on Advanced Electronics Design Inc. 's Freeport multi-user
microcomputer, may be ported to the IBM PC XT, enabling the X'r to support multiple
users. Richard Call, president of MICBOBOL Inc., Longwood, Fla., plans to tailor the
system to IBM's long-rumored forthcoming MC68000-based machine. MICROBOL officials
claim exceptional speed for Microbol, although it is non-compiled . ... l'ranklin Computer
Corp., Cherry Hill, N.J., is reportedly trying to break out of the Apple mold by producing
an IBM-compatible portable by early 1984. The system may also support Apple DOS and
CP/ M, as does the firm's ACE 1200 computer.

·.
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he new C. Itoh 8600 Serial
Matrix Printer is clearly a hands
down winner. For unlike others
that offer graphics only as a highpriced option (if at all), the 8600
comes with built-in graphics at no
extra cost. Graphics with even
better resolution than many graphics
plotters offer.
The 8600 also includes variable speed printing, with three
task-specific speeds:
0180 cps for Data Processing/Rough
Draft
090 cps for High Resolution Graphics
060 cps for Near-Letter Quality
(NLQ) Output

Other features offered standard with the 8600 include automatic
vertical/horizontal tabbing and
variable forms length with &channel
electronic vertical formatting.
Paper feed is bi-directional cut
sheet or optional tractor feed.

Head-to-platen distance can be
easily adjustable.
For greater reliability, our print
head features friction-free synthetic-ruby bearing surfaces to
maintain the highest print quality
throughout its long life. And use of
heavy duty castings and precision
stepper motor ensure lasting and
accurate performance.
So put your money on C. ltoh's
8600 Matrix Printer. It's the best
deal in the industry. For more
information, contact C. Itoh
Electronics, Inc., 5301 Beethoven
Street, Los Angeles, California
90066. (213) 306-6700.

CJRWBKOIONKS
A World of Quality
CIRCLE NO. 11 ON INQUIRY CARD

WE DON'T MEASURE
WINCHESTER CAPACITY
JUST IN MEGABYTES.
backed with a 105%
We measure it in
MONTHLY WlNCHEmR SHIPMENTS
guarantee. Including ou r
terms of production
brand-new half-height
capacity. Capacity for
SY4" drives. With 6.4
technological innovaand 12.SMB in half the
tion. And capacity for
space of traditional SY4"
building-in quality at the
Winchesters.
lowest possible cost.
We're dedicated t o
We're the Tandon
building more drives
SY4" Winchester
with more capacity
Company. And we're at.
'81
'82
'83
in less space for
a disadvantage. Unlike
less cost.
our Tandon sister
Which means we're dedicated to being
companies , we're not the world's producthe world's leading producer of SY4"
tion leader in our field. We're only number
Winchesters.
two. Though not by much . Like the Tandon
SY4" Floppy Company, we didn't start first,
but we intend to finish first.
We build a wide range of drives.
THE MOST SUCCESSFUL DISK DRIVE
Open-loop and high performance closedCOMPANIES YOU EVER HEARD OF.
loop models. Right now, we have the capacity to build and ship 60,000 drives
a month. That means that we
have the capacity in place to be
number one in SY4" Winchesters.
And we intend to be. By offering you
what no other Winchester
manufacturer can .
No other Winchester company
makes so many of the parts that go
into its drives.
No other Winchester company
builds its own heads.
No other Winchester company
manufactures more of its own plated
media and its own PC board
assemblies.
Our innovative products are

lanaan

TANDON

51/~'

WINCHESTER COMPANY.

Tandon Corporation. 20320 Prairie, Chatsworth, CA 9 13 11, (213)993-6644, TWX:9 10-494-1721, Telex: 194794. Regional Sales Offices: Boston(617)938-1916 • NewYork(201)
449-7720 • Atlanta(404)934-0620 •Chicago(312) 530-7401 • Dallas (214 )423-6260 • lrvine(7 14)6 75-2 928 • Sunnyvale(408)745-6303 • Frankfurt, WestGermany6107-2091,
Telex4 II547 • Lo ndon, England (0734)664-676 Telex: 84841 1. Distributors: Hall-Mark, Kierulff, Schweber.
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Expanding
''New Products''
This letter introduces some important changes to an already-important
section of Mini-Micro Systems-New
Products. Mini-Micro covers new
products in all its regular departments
and in its Peripherals Digest issues,
but the New Products section covers
more than any other. In 1982, the New
Product section covered 623 items, 52
of them in 500-word featurettes and the
remainder in new product briefs.
Editorial surveys and compilations
of reader response cards indicate that
the section was very well-read, but we often found ourselves
covering fewer products than we would have liked. We receive many
more new product announcements than we can or care to publish, but
the number of introductions of significant new products over the past
few months has forced us to forego some products we'd have liked to
tell you about.
Towards that end, we've changed the type size in the New
Products section so that we can get more products on each page.
We've also added more pages to the section and plan to devote at least
10 pages to New Products each month. As a result, we should be
covering about twice as many new products per month as we did last
year.
Quality should increase with quantity. Our New Products editor,
Steve Frann, who joined us last August, has been writing and
editing all our recent new product featurettes and has reorganized
the section into Systems, Disk/Tape, Printers, Terminals, CAD/CAM,
Datacomm, Software, Literature and Subassemblies subsections.
These changes will give you more information and spare us some
phone calls. Turn to page 259, and tell us what you think.

Cahners Exposition Group

is the largest producer, operator and
manager of trade and consumer
shows in the world .. .
with 58 shows, 3,300,000 square feet
of exhibition space and total annual
attendance of over three million.

D ~~.~~~~!ANY

S. Henry Sacks
Vice President /Publisher

221 Columbus Avenue
Boston, MA 02116
6171536-7780
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Lots of like new products
in this free catalog!

Letters
Ada and the micro

Money back guarantees, too!
You can save a lot on equipment acquisition costs when you acquire
good-as-new electronic equipment at "good-as-old" prices. More
than 7,439 like-new items have been removed from the North
American inventory of Genstar Rental Electronics, Inc., and they're
all available for purchase right now. Ask for your free copy of the
sales catalog now. Call (800) 227-8409 .. . in California (213)
887-4000, (415) 968-8845, or (714) 879-0561 . .. or (800) 225-1008
- in Massachusetts (617) 938-0900.

GENSTAR

REI Sales Company
6307 DeSoto Avenue , Suite J • Woodland Hills, California 91367

I~------------------------,
For your Free Catalog- Quick - Fill out and send in this coupon today! I
D I do want your free Sales Catalog
D It's very important to me to get the
I
right away. Send it to me ... NOW!
following good , like new equipment I
I D I'd like a copy of the new Genstar
at less-than - new prices:
I
Rental Electronics , Inc . Rental
I Catalog , too .
I
I NAME
TITLE
I
I
I ORGANIZATION
I ADDRESS
MAIL STOP
I
I CITY/ STATE/ ZIP
I
I
TELEPHONE
MMS 683 I
I Please complete coupon and mail to: Genstar REI Sales Company, 6307
I

L~~~~=~~~~~~~~~~~~~~~~==~~
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To the editor:
Please let me add some information to Keith Jones' very informative International column.
The statement that TeleSoft
produces an Ada interpreter for the
MC68000 is far short of reality, I'm
afraid. TeleSoft makes a production
compiler for the MC68000, using '83
ANSI syntax, running in the UNIX
environment
and
producing
MC68000 native code. The compiler
includes TeleSoft's programming
support environment to provide
complete development capability,
and an embedded systems support
package is available to load code
into ROM.
TeleSoft also produces '83 syntax
compilers running on vAX/VMS and
v AX/UNIX environments. Other TeleSoft Ada compilers, which use a
proprietary operating system interface to the host system, run on IBM
370, IBM PC, 8086/8 and HP 9836
systems. Work is in progress to
upgrade several of these to host
operating systems.
TeleSoft also provides a series of
computer-aided Ada education
products, including workshops ,
seminars, case studies and TeleQuizzes.
Peter Dine
President and Chief Executive
Officer
TeleSoft
San Diego, Calif.

NEX'l' MON'l'H IN JUIS
July ' s spotlight is computer
graphics and MMS will feature
two focus articles. One will cover
a wall size graphics projection
system , designed for mass
viewing of CRT-generated color
images . A second article highlights a computer terminal for
measuring 3D objects.
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I've been a certified public accountant for twenty-three years. During that
time, Basic Four® was the best business
software I found. No~ Basic Four is
making this experienced software
available on micros for small business.
And the timing is perfect, I've just signed
up as a Basic Four® microproducts
dealer. My customers are impressed
with the capabilities of the softwareand I'm impressed with the profits!
This is proven software that has
been working successfully many years
in thousands of businesses all over the
country. Basic Four has taken this timetested software and packaged it with
the best documentation I've seen. My
training time is kept to a minimumso I can spend more time getting
more sales.

My Demonstnt/ons
Wwe,,.,,,.,. Easler.
How many customers do you usually
have to demo before you get a sale? 5?
10? 12? With Basic Four, once I bring a
customer in for a demo, my conversion
target is one in two. It's especially easy
with the qualification and demonstration programs furnished by Basic Four.
My success rate would make almost
any dealer profitable.
It's obvious that this is no ordinary
accounting software.
I let the software do all the talking,
Basic Four® software does what it says
it will do. It's menu driven-all instructions are clear and straightforward. It's
easy for my customers to understand.
And It's impressive- even for my most
demanding customers.

''BBJllll™IS THE
SECOND BEST
SOFTWARE l'VE
EVER FOUNDI''
Preston Loc khart , President
Loc khart, Rogers &Co.
Ft. Worth, Texas

J.• .J. /,

Basic Four

~ Business Products ®
601 San Pedro, NE
Albuquerque, NM 87108

1-505-266-5811
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I Count On
A Single Source.
Whether it's hardware, software, or
service support, I can look to MAI ® for
my solution.
If I have a customer problem, I know
I can get on the phone to Basic Four®
Support for answers. Quick answers ...
I can't recall any solution taking more
than a five minute call. This single
source support helps me control costs,
makes for satisfied customers, and
keeps my profits in my pocket!
One Gl'Nt Opportunity Fol'
llllclop#'oducts Dealers.
Only as an authorized Basic Four®
dealer can you take advantage of this
exciting business opportunity.
To me, a Basic Four business
opportunity like this can
spell PROFITABIUTYI

S.A810

r------------------1
I
I

I
I S.A455

I

Ir------------,

I

I I
I I
I

I

I

No, it's not a sale.
It's just a way of telling the world that
Shugart now has a whole line of half-height
floppy disk drives.
Half of which are our new 5.25" Minifloppies. Or, if you will, mini Minifloppies.
The SA455/465 double-sided drives.
Both offer improved performance and
reliability over conventional minis.And more
design flexibility, because of a technology
that demands only half as much space.
So you can create smaller, more competitive systems. Or build more storage
capacity into existing designs by putting
two drives in the space of one.
Moreover, both the 48tpi SA455 and
96tpi SA465 are compatible with their
relatives, the industry standard SA400/405
and SA410/460. So there's no need for a
major revamping of hardware or software.
And once they're in place, you'll find they
use 45% less power than ordinary 5.25"
drives.While delivering snappier access
times (in the case of the SA465, 3 msec
track-to-track). And even better reliabilityan impressive 10,000-hour MTBF A 25%
improvement over most full-height drives.
Then there's the other half of the story.
Our new 8" half-heights, the SA810 singlesided and SA860 double-sided floppies .
They too give you more performance
and reliability out of a lot less hardware.
They too eliminate major redesign. Since
the controller interface, mounting holes

and internationally recognized DC power
supply requirements are fully compatible
with the industry standard SA801 and
SA8518"drives.
The SA810/860 are also the only halfheights offering true electrical compatibility
with the existing user base of over 4 million
8" disk drives.
And all our half-height drives feature
rapid-start direct drive DC motors for better
reliability, speed control and longer media
life than any other floppy disk drive.
Of course, Shugart still offers the industry's most complete line of full-height floppy
and Winchester drives. Plus an extraeconomical 2/3 -height Minifloppy,™ the
entry level SA200.
And our newest small wonder, the SA300
3.5" microfloppy.
All backed by the largest and most
experienced engineering, sales and service
organizations in the business.
Which is our way of giving you more.
Even if it's only half as much.
For more information, contact Shugart
Corporation, 475 Oakmead Parkway,
Sunnyvale, CA 94086, 408/733-0100
(Hamilton/Avnet, authorized distributor).

ShUl(Blt
Right from the start.
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(!) 687-31-4 1; Munich,
West Germany 089-78-60-21 ; London, UK. (44) 4862·24527.
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Zilog Z800 may be too late
to gain large share of design-ins
Zilog Inc.'s four-member Z800
family of 16-bit microprocessors is
winning much praise from most
industry observers, who see it as a
solid part and attractive Z80
upgrade. But they say it may have
arrived too late to impact Zilog's
also-ran position for 16-bit system
design-ins. The company's initial
16-bit entry-the zsoo-introduced
in 1979, generally is perceived as
less capable and more difficult to
program than its competitors.
Thus, it failed to leverage the huge
installed base of Z80 microprocessors held by the Santa Clara, Calif.
manufacturer. Zilog claims the Z800

performs as many as 5 million
instructions per sec., with a clock
rate as fast as 25 MHz, and is
completely binary-code compatible
(see "A look at Zilog's Z800 family,"
below).
Had Zilog been able to deliver the
Z800 family when then-company
president Manny Fernandez first
leaked word of it at the National
Computer Conference in 1981, Zilog
would be in a strong position.
Assembly-language
programs
under CP/M were then virtually
unchallenged in the software market, and the attraction of running
them unchanged at three to five

times the Z80's speed on the
8-116-bit Z800 would have kept a
number of Z80 customers from
leaving the Zilog fold. Customers
may have been intrigued by
performance increases made possible by the family's new instructions,
16M-byte maximum addressing
range and 8- or 16-bit bus
compatibility.
But Jim Ready, vice president of
marketing for Hunter and Ready,
Palo Alto, Calif., says Zilog could
not have built the Z800 when they
designed the Z8000. That is because
the new chips feature a 2-µ.m.
geometry, much finer than Zilog has

A LOOK AT ZILOG'S Z800 FAMILY
Zilog lnc.'s Z800 family consists of
four processors. The Z8108 and
Z8208 interface to an 8-bit bus, work
with Z80 support chips and are
targeted, say Zilog officials, at
applications in which Z80 hardware
and software must be preserved. For
new designs, the company claims, the
18-bit Z8116 and Z8216, which
Interface to the 16-bit zeus, are
preferable because of increased bus
bandwidth and their compatiblity with
the more powerful Z8000 family of

peripheral chips.
While even the 1o-MHZ version is
fast enough to outrun memory and
peripherals, as is the 25-MHZ version
Zilog hopes to sample in 1985, the
Z8oo ·architecture includes a 256-byte
on-board cache that can be preloaded with upcoming instructions
and data to increase throughput. For
code containing many short loops or
accesses to the same locations, an
algorithm that retains most recently
referenced memory fetches in the

zaoo PROCESSOR FAMILY
Peripherals

40-pin package

64·pin package

B·bit

16-bit

Z8108

Z8208
Z8118
Z8218

The Zllog Z800 t.mlly of four chips features complete ZBO binary-code compatibility at
triple the throughput. The Z8108 and Z8208 interface to an 8-bit bus, work with ZBO support
chips and af8 targeted to ZBO upgrades. The Z8116 and Z8216 interface to the 16-bit ZBUS
and ZBOOO family of peripheral chips. The Z8216 and Z8208 64-pin packages support
on-chip DMA, counter timers and a full-duplex, asynchronous serial channel.
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cache can be chosen during system
initialization. The rest of the zaoo's
three to five times throughput
advantage in zao mode over the zao
is obtained by pipelining, says Zilog.
Running in full zaoo mode can double
performance again.
Jim Ready, vice president of
marketing for Hunter and Ready,
which sells the VRTX real-time
operating system in silicon, says the
two 64-pin versions of the zaoo, the
za2oa and za216, "should give Intel
Corp.'s iAPX 186 chip a real run for Its
money" in embedded applications. In
such use, the smaller boards and
lower design and hardware costs
made possible by reduced chip count
are critical.
All zaoo family members include an
on-board memory management unit,
clock oscillator and refresh address
generator. The two 64-pin parts also
incorporate four OMA channels, four
1s-bit counter/timers and a full-duplex
asynchronous serial channel that can
send and receive at speeds as high as
2M bits per sec. at a 1o-MHZ CPU clock
rate.

23
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used in any previous chip. "Yet it
was worth waiting; we're very
interested in the Z800," says Ready,
who believes the Z800 family's
architecture and Z80 software base
make it an attractive processor.
Unfortunately for Zilog, the
8-/16-bit microcomputer designs
that remain to be won are
dwindling. By the time large
quantities of the Z800 family are
shipped in early 1985, 32-bit
microcomputer designs will be in
full swing. Most observers expect
the Z800's primary function to be as
a mid-life kicker for Z80-based
computers, and because of its clock
speed-as high as 25-MHz-and
integration of several chips on a
piece of silicon, it can function in
some controller applications.
But the Z80 upgrade market alone
has huge potential. Ken McKenzie,
semiconductor industry analyst at
Dataquest Inc., Cupertino, Calif.,
estimates monthly shipments of

Z80s from all sources at nearly 1
million a month in 1982, up more
than 40 percent from 1981. He
expects that trend to continue for at
least several years, which will help
the Z800. "That means there's a
huge number of machines and a
huge software base begging for an
upgrade," he says, "and the zsoos
are damn fine chips."
Ready says that smaller, less
expensive and faster CP/M-based
personal computers will be possible
because of the Z800 and reduced
chip counts. But Skip Bushee,
executive vice president of market
research firm InfoCorp, Cupertino,
Calif., questions whether that
potential will sell a significant
number of processors. Although he
agrees that the chip's compatibility
with binary Z80 code is a plus, he
says most companies for which CP/M
software is a major factor have
committed to dual-processor designs. But compatibility with Z80

software will be less critical by the
time Zilog ships the Z800s in
volume, he says, because the
software base for competing 16-bit
chips from Intel Corp. will be larger
and more attractive than the older
8-bit CP/M programs. "So the zsoo
becomes just another 16-bit processor with a lack of 16-bit software,"
Bushee says. "Who's going to
design them in?"
Vector Graphic Inc. is one
company that will do design-ins,
says a spokeswoman for the
Thousand Oaks, Calif., manufacturer of small-business systems. Vector
Graphic expects to use the Z8108 to
enhance the performance of its
zso-based computers. Zilog says the
Z8108 can be retrofitted onto a CPU
board such as Vector Graphic's via a
daughterboard--eontaining only a
Z8108, a crystal and an octal
latch-that simply plugs into the
zso socket. Andy Reichert, Vector
Graphics head of engineering,

Veteran business micro builders alter
strategies to ensure survival
With an estimated total of 200
domestic suppliers of microcomputers for small-business and office
markets, names like Cado Systems
Corp., Durango Systems, Pertee
Computer Corp. and Vector Graphic
Inc. have lost their prominence.
These pioneering companies along
with a handful of others helped
develop the market in the mid1970s. Now, they are under
considerable pressure from a swarm
of 16-bit microcomputers that are
invading the market. To compete,
veteran companies are reshaping
their product and distribution
strategies in a variety of ways, such
as offering higher end multi-user
systems, expanding distribution
channels, altering software strate24

gies and exploiting vertical markets.
According to Infocorp analyst
Skip Bushee, such veterans may yet
have the chance to become major
suppliers. "The multiterminal smallbusiness microcomputer market is a
highly fragmented one. Nobody's a
clear-cut leader, so there are
opportunities for all of them to
succeed still," Bushee observes.
While the small-business multi-user
microcomputer segment is growing
slowly at 15 to 25 percent a year
compared to the dynamic 30 to 60
percent annually for stand-alone
personal computers, Bushee feels
that, "The growth rate in that
segment will actually accelerate in
coming years."

Like the minicomputer vendors
that turned to larger supermini
systems to avoid price wars with
microcomputers, several established microcomputer vendors are
turning to higher end systems to
preserve their profits. They are
putting their resources into larger,
networked products and, in some
cases, are preparing to address the
major accounts markets.
Prominent among this group are
Cado with its new Tiger series (see
"Cado uses multiple-microprocessor
architecture to support 64 users," p.
27), Pertee and Vector Graphic.
Pertee began deliveries of its new
Motorola MC68000-based systems
last summer and plans to expand
the line upward with systems that
MINI-MICRO SYSTEMS/June 1983

warns that the upgrade process is
not that simple. "It makes more
sense to design a new board from
scratch," he says.
David Stevenson, chief architect
of the Z800 family, argues that
board redesign is well worth the
effort because Z800 chips will be
used for more than simply to run
Z80 software faster. He expects
people to take advantage of the new
chips' extensions of Z80 capabilities.
"The software designer has a
number of new addressing modes
that enable him to, among other
things, manipulate dynamic arrays
and pass parameters on a stack,"
says Stevenson. In addition, extensions to the Z80 instruction set
include calls to the forthcoming
Z8070 floating-point co-processor,
full 16-bit arithmetic including
hardware multiply, divide and
compare, semaphores for multiprocessing and access to separate user
and system stacks. Also included is

a validation of the undocumented,
but much-used Z80 op code that
allows high- and low-order byte
addressability in the IX and IY
registers (effectively adding four
8-bit registers).
For the software author who
wants to write a program using the
Z800 extensions without losing Z80
compatibility, both standard and
enhanced code can be put on the
same diskette, says Stevenson.
More important in a market that
demands increased programming
space without address-translation
overhead, Zilog claims, is the Z800's
on-board memory-management
unit. The MMU provides virtualmemory capability including the
ability to recover from page faults.
The 64-pin Z8116 and Z8216,
moreover, provide a directly addressable memory space of 16M
bytes, compared to Z80's 64K bytes.
Stevenson notes that, even in Z80
mode, all Z800s support separate

Durango's two new systems are housed in

v__

the same packaging. Ust price for an
eight-user 1000 with an Intel 80286
processor, an on-board 80186 110 controller,
a 40M-"byte Winchester disk drive, 512K
bytes of main memory, XENIX and the
terminals is $21,470. The printer is optional.
The single-user 500 runs MS/DOS and has
only the 80186 processor, but it can be field
upgraded to the 1000.

will enable a user to grow from an
under-$6000 workstation to a multiprocessor system supporting 64
workstations," says Soron Litman,
will match the Cado 64-terminal Pertee vice president of marketing
limit. "We will have a modular programs. New members of the
family based on the MC68000 that family were scheduled to appear
MINI-MICRO SYSTEMS/June 1983

64K-byte work spaces for program,
data, the operating system and the
operating-system scratchpad. This,
combined with a separate system
mode, allows for running one
operating system in the user space
while another runs underneath it in
the system space.
Despite the Z800's advantages,
Mike Skelton, director of marketing
for Altos Computer Systems, which
uses Z80s in most of its more than
30,000 installed multi-user systems,
does not think the Z800 will have
much of an impact. ''We won't
devote our development resources
to building Z800 products," he says,
explaining that his company's latest
systems are based on Intel's 8086
and Motorola's MC68000. ''We're
looking ahead, and except for
support, we've left the Z80 behind."
Price of the Z800 in quantities of
10,000 will be approximately $30,
more than 10 times that of the Z80.
-Kevin Streh/o

around the National Computer
Conference.
Fred Snow, ex-president of Vector
Graphic, says, "There is no question
that we are moving up in the
market. When the value you can get
for $2000 is increasing every month,
a full-service supplier like us has to
move up to compete." Although
Vector recently introduced an
aggressively priced version of the
Vector 4 that has a !OM-byte disk
and a list price of $5995, Snow
describes the move as a short-term
attempt to "sustain a position
against the competition." Longterm strategy, he says, revolves
around products such as the Linc
local-area network and advanced
communications options that will
appeal to larger corporate customers as well as small customers who
need distributed, multi-user systems.
Durango is also extending the
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sizes of its systems, adding a 16~bit
family that will support as many as
12 users in its initial release (see
"Durango adds Intel 186/286-based
systems," ·below).
Another tactic has been the
expansion of distribution. Vector
and Cado are for the first time
beginning to generate significant
OEM orders. Cado president William
Patton says his firm has a
$20-million contract with a European firm he declines to identify.
Vector recently signed a major
contract with Federal Express and
has several others pending.
At Rexon Business Systems
Corp., recently appointed president
Gerald W. Fleming is counting

heavily on OEM sales to accelerate
revenue growth. The company now
uses dealers exclusively, but, Fleming says, "Four years out, you'll see
dealers dropping to 20 percent of
our sales. Vertical OEMS such as
system houses configuring turnkey
systems will account for 35 percent,
and hardware OEMS will make up
the rest." He says the dealer sales
volume will not decrease in that
period. "What this company has
failed to do has nothing to do with
our products and everything to do
with distribution," he maintains,
blaming the dealer-only strategy for
keeping annual sales below $10
million last year, the company's
fourth. Fleming says the company is

ahead of this year's plan to hit $13
million in sales. Part of that is due to
a $2-million OEM order about which
Rexon is not permitted to divulge
details, he says.
Durango is also eying the OEM
market for the first time. Its new
systems feature a generic package
similar to the IBM PC's, which
company executives believe will
have more appeal to OEMS than
Durango's desk-top CPU/display/
printer package. The company has
also established an arm of its
marketing organization to sell to
OEMS.

To enter the OEM market, these
companies often must alter software strategies. Both Cado and

DURANGO ADDS INTEL 1861286-BASED SYSTEMS
Under a development project called
Flare, Durango Systems Inc. has
come up with a transition plan to
address the 16-blt microcomputer
systems market. That plan should
greatly expand the company's potential user base while retaining the
software and-with a board-swap
optiorr--the hardware Installed with
5000 end users. "Our weakness has
not been our a-bit systems as much
as our narrow range,'' says marketing
vice president and general manager
Chuck Waggoner, adding that the
new Durango line up should solve
that problem. It adds both a lower
priced entry-level product, the 500,
and a high-end system, the 1000,
supporting as many as 12 users.
The company will expand In
another sense as well. In addition to
the distinctive 8085-based Durango
desk-top system with Its built-In
printer, the company will offer new
models in the line with modular
packaging and separate terminals
and printers, which it hopes will tor the
first time help spur OEM and
private-label sales.
Another departure for Durango In
the new series Is a heavy reliance on
Industry-standard operating systems.
At the low end of the new line, It is
offering MS/DOS as standard and
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CP/M-86 as an option. The high-end
models will be shipped with Microsoft's XENIX Implementation of the
UNIX operating system. While the
company is committed to making its
Star BASIC language and applications
run under XENIX, Waggoner says, it
still has not decided whether Star
BASIC compatibility Is needed in the
low-end series. However, the company will offer the proprietary DX85M
operating system as an option on the
low-end hardware.
The key product in the new series Is
the 1ooo, which Is aimed at the
multi-station small-business computing market. It Is based on a
single-board Intel 80286 microcomputer with as much as 1 M byte of
memory and an on-board Intel 80186
llo controller. The basic unit includes
a hard disk controller, a floppy disk
controller and a communications
controller as well as a five-slot
expansion chassis. The 188 controller
has Its own 128K bytes of memory In
addition to the basic 258K bytes on
the 80286. A typical eight-user 1ooo
with a 40M-byte Winchester disk
drive, 512K bytes of main memory,
XENIX and the terminals Is $21,470. A
system with 12 terminals, 80M bytes
of disk, 1 M byte of main memory and
XENIX is $35,935.

Below the 1ooo is the 500, a
scaled-down version of the 1ooo that
uses the same packaging as that
used on the high-end models. In the
500, however, the 288 processor has
been removed, leaving the 188 in
charge. The 500 is positioned mainly
as a single-user MS/DOS system, but
can be upgraded to a multi-user XENIX
system through a field installation of
the 286. The 500 series starts with an
entry-level 128K·byte, single-floppy
disk system priced at $3995 with
MS/DOS. The same system with a
20M-byte disk drive is $7995. A
four-user system with the DX85M
operating system, 256K bytes of RAM,
a 1OM-byte disk and terminals is
$12,500.
A final product in the series uses
Durango's traditional 900 series
packaging with Its built-in variable
matrix printer. The 950 Is based on
the 1ooo's 286 CPU and is priced at
$13,475 with 384K bytes of RAM, a
1OM-byte Winchester and a doublesided diskette. The 951, essentially a
950 with a 20M-byte Winchester, is
$14,975. Two floppy-only versions
using the 5oo's 186 CPU are priced at
$10,575 and $12,475. The company
plans to offer a two-board swap for
950 customers to trade their 8085based CPUS tor the 286 or 186.
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CADO USES MULTIPLE-MICROPROCESSOR ARCHITECTURE TO SUPPORT 64 CRTS
Cado Systems Corp. has added
two high-end models to its microcomputer systems line, one of which
supports as many as 64 workstations.
The Tiger ATS series is based on a
multiple-microprocessor design that
ties as many as 20 Intel 8086-type
controllers along a modified Multibus.
The basic workstation controller of the
system is the transaction processor,
which is based on an a-MHZ 8086 and
includes 16K bytes of RAM and SK or
16K bytes of ROM. Each transaction
processor supports as many as eight
terminals. In addition to the transaction-processor memory, workstations
can access as much as 1M byte of
global memory. The terminals are
hooked to the transaction processor
via a 19.2K-bps RS232 asynchronous
line. The system accommodates as
many as eight transaction processors.
The second type of processor in the
ATS architecture is the control
bi-processor, which is based on the
Intel 8089 OMA controller chip and can
be used to address as much as 1.1 G
bytes of disk capacity on the ATS 64.
The third controller, the intra-net

Durango have proprietary operating systems they designed for their
8085-based systems. While maintaining compatibility with existing
software to exploit vertical markets, they are expanding into
industry-standard operating systems to attract OEMS. Durango
already has XENIX, and Cado says it
may add UNIX by year-end. Both
Pertee and Rexon have used
operating systems that run Basic
. Four Business BASIC packages, but
both are expanding. Pertee has
already added UNIX and is working
on the Pick operating system and
MPSI's MicrOCOBOL package as well.
Rexon plans to add UNIX within six
months and will add other standard
operating systems to its 16-bit line
in six-month intervals thereafter.
Yet another strategy is the
exploitation of vertical markets
MINI-MICRO SYSTEMS/June 1983

processor, supervises the activities of
the first two and performs computeintensive functions that are off-loaded
from the transaction processors. The
intra-net processor is based on the
8086 and can be ordered with as
much of 16K bytes of PROM in addition
to a standard 32K-byte RAM.
The ATS series uses a new MM/1os
(multi-master interpretive) operating
system that distributes portions of the
code to as many as eight transaction
processors and features "user-transparent time sharing," which enables
the system to support 32 users with
as little as 640K bytes of RAM. The
operating system also has a file
system designed to reduce disk drive
head movement in searching for a
record by arranging files randomly
according to a special algorithm. The
file-storage system can place the
search keys and data on the same
disk track. MM/1os supports Cadol 111,
the latest version of Cado's BASIC-like
language, and coaoL.
Prices of the basic ATS 32 start at
$26,500 in an eight-user configuration
with 256K bytes of RAM, a 15M-byte

through new application packages
and packages written by dealers.
Durango started focusing its energies on vertical markets two years
ago with an insurance-agency package it developed in-house and has
followed that with another three.
An additional half-dozen are "in the
mill," according to Durango. The
company has launched a new
software marketing and acquisition
operation that is responsible for
finding viable vertical packages
written by Durango dealers. Some
packages will be brought in-house
and remarketed throughout the
dealer network, and others will be
made available on a less formal
basis.
Cado president Patton also sees
an opportunity in vertical markets
that will enable his company to
compete in areas in which compa-

Winchester disk, a cartridge-tape
drive and the MM/1os operating
system with Cadol 111. List price of a
high-end version supporting as many
as 32 users is approximately $55,000.
The 32 comes in a desk-high cabinet
with a nine-slot chassis and space for
disk and tape subsystems. Maximum
memory for each system is 1M byte.
Prices of the ATS 64 start at less
than $35,000 in an eight-user version.
A typical 16-user configuration with
512K bytes of RAM, 30M bytes of
Winchester disk and the MM/1os
package sells for $37,aoo. List price
of a high-end version that can support
64 terminals and including eight
142M-byte disks is $225,ooo. The ATS
64 comes in a 11-slot cabinet.
Cada president William Patton says
the company is looking for an
industry-standard operating system to
position the ATS series for OEM
buyers, but maintains, "There is no
socially acceptable operating system
once you get beyond eight terminals."
Among the operating systems under
consideration is UNIX, which Patton
hopes will be available by year-end.

nies like IBM Corp. have not yet
gone. ''We'll have high-end turnkey
microcomputer systems for departments and small companies, and
we'll have the distribution channel
to reach where IBM can't go," he
claims. Patton says Cado and its
dealers have invested the equivalent of $25 million in man-year
expenditures to develop a base of
275 application programs.
Infocorp's Bushee points out,
"Any company, large or small, can
survive if it retreats into a niche it
can control," but warns there are·
also
dangers. "To succeed in
vertical markets, they will need a
strong nationwide presence. They
need to go direct, through a national
organization prominent in a certain
market or through a strong nationwide chain," he says.
-Geoff Lewis
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OEM thin-film drive competition heats up
despite high start-up costs
The seemingly endless quest to
produce small disk drives offering
more bang for the buck promises to
be hotter than ever this summer as
start-ups and heavyweights-including Hewlett-Packard Co., Control Data Corp. and Digital Equipment' Corp.-eompete to introduce
the first thin-film-head drive, despite high start-up costs. Pioneer
Seagate Technology aborted an
effort early last year to release a
51/4-in. thin-film-head drive because
strong second sources and costeffective production methods for
such heads did not exist (MMS,
January, 1982, p. 17).
The microscopic heads, which are
cut from ceramic substrate wafers,
promise to increase disk capacities
as much as 25M bytes per 5%-in.
surface by allowing the heads to fly
within 13 µin. of the disk surface.
Undaunted by a suit by IBM Corp.
claiming theft of trade secrets,
Cybernex Corp., a San Jose, Calif.,
firm founded by ex-IBM experts on
thin-film heads, plans to deliver its
first heads to the OEM market this
summer (see, "IBM challenges
Cybernex's rapid start up," p. 30).
Also this summer, but before
Cybernex's introduction, HP and
CDC plan to release the products of
their in-house thin-film development to their customers. HP has set
the stage for what it hopes will be a
leading role in what it believes is the
recording technology of the future.
A production line will be ramped up
this month at the company's Boise,
Idaho, Disk Memory Division, for
the first of what HP expects to be a
family of thin-film drives--including
its first 5%-in. drive manufactured
in-house.
The production lines represent a
2112-year, $25-million investment
that began at HP's Santa Rosa,
28

Thin-film read/write heads manufactured at Cybernex Corp. are built on square wafers in
Class 100 clf!an rooms, using processes similar to those employed in the semiconductor
industry. Finished wafers are sliced into rows and polished to achieve a precise air-bearing
surface. Finished heads are then mounted onto flextures and shipped. Thin-film heads
manufactured by Cybernex are reportedly under evaluation by 14 disk drive vendors.

Calif., research labs. HP officials
specify little about the new drives,
but do indicate that all will be
incorporated into HP systems and
will not be available for the general
OEM market.
CDC was expected to release its
first thin-film-head drive aimed at
customers outside of the IBM
plug-compatible market at last
month's National Computer Conference (MMS, May, p. 32). The 3112-in.
Cricket is claimed to be the first
small drive using thin-film-head
technology to be sold to the OEM
market.
Digital Equipment Corp. is also
believed to be working on the same
types of drives, but DEC officials are
not ready to say when the
company's first small thin-film head
drives will be introduced.
HP's and CDC's investments demonstrate that thin-film-head tech-

nology is not inexpensive and, as a
result, the start-up firms preparing
to enter the field are few and far
between. Few thin-film-head programs have progressed without
major production and financial
difficulties. Even firms that can
draw the most experienced
technicans falter. In the 5%-in. disk
market, Dastek Corp. and CalMag
Corp. have failed. CalMag founder
Jim Money could not raise the
capital for such a project. Because
of production problems and a loss of
key personnel, Dastek could not
deliver heads in volume.
Money is now vice president of
Cybernex, which might impact the
OEM market, which it appears to
have to itself-at least for now. But,
because of others' past failures,
Cybernex must also convince manufacturers of 5%- and 8-in. rigid disk
drives, which remain skeptical
MINI-MICRO SYSTEMS/June 1983
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The primary technical challenge
facing Cybernex and others is
getting the proper chemical mixture
to obtain high yields of usable heads
from wafers. Yields now range from
250 to 300 heads per wafer. To bring
thin-film-head technology closer to
the cost of ferrite heads, yields
must approach 400 heads per wafer.
Thin-film heads are now priced at
more than $30 per head, about $10
more than ferrite heads.
Ray Freeman, an independent
disk drive consultant and president
of Freeman Associates, Santa
Barbara, Calif., says it is unlikely
that thin-film-head technology will
be a major market force this year. "I
think it will be late 1984 before we
see any volume manufacturing of
thin-film-head drives in the 5%- and
8-in. markets," he says.
Meanwhile Cybernex president
William Klein says high start-up
costs will prevent customers without the clout of an HP or a CDC from
developing their own thin-film
heads. "Whenever I hear of
someone trying to go into competition with us, I invite them up to tour
this facility," Klein says. "Once they
see what kind of investment it
takes, our potential competitors are

One major problem delaying the advent of
thin-film-head technology has been achieving a cost-efficient yield from the wafers from
which the heads are sliced. Ultimately, head
manufacturers hope to get as many as 400
heads from a single wafer, dramatically
reducing the costs of the new technology.
Now they're getting an average of 250 usable
heads.

more likely to become our customers." In 1981, Klein and four former
IBM
executives
established
Cybernex. Within months, the
start-up won an unprecedented
amount in venture capital-$33
million-which paid for state-of-theart semiconductor-like production
equipment and a 40,000-sq.-ft.
plant. The company plans to
construct 30,000 sq. ft. more
shortly.
Klein strongly believes that the
era of frustration and delay in
thin-film-head production is over,
and he expects the company to

produce 2 million heads per year in
its new plant. He says Cybernex
has signed contracts and is delivering thin-film heads in evaluation
quantities to 14 OEM customers. He
is fully confident that, by 1986,
more than half of all heads delivered
will be thin film.
In the same neighborhood ,
Magnex Corp., another start-up,
also hopes for a share of the OEM
market. Magnex, somewhat older
than Cybernex, was formed several
years ago by Exxon Corp. It
struggled through the "dog days" of
thin-film head development. Exxon
eventually unloaded Magnex late
last year to the highest bidder,
Ching Fong Investments, a Korean
firm. Ching Fong has recently
added another Silicon Valley disk
drive start-up, Cogito Systems, to
its acquistions.
Magnex's vice president of marketing Joe Crespo says his company
will take the pulse of the OEM
market this year. If the market
responds, Magnex will JOm
Cybernex in manfuacturing thinfilm heads for the OEM market.
Magnex is concentrating on the
more active IBM plug-compatible
mainframe market.
- Robert A. Sehr

IBM CHALLENGES CYBERNEX'S RAPID START UP
As Cybernex Corp. attempla to
convince Its customers that thln-fllmhead technology 18 ready for market, It
also must convince a federal court
that Its success In brtnglng the
technology to production Witt*' 2
years was the result of 18 own
Ingenuity, and not IBM Corp. trade
secrets.
In a suit filed In March, IBM clalme
Cybemex president Wiiiem Klein,
who directed 18M'8 thln-fllm.hea:t
program for 11 yeans. and three other
founders of the start-up Ul8d 18M
tlchnology and aecrets In ~the
Cybemex product to maria. 1'h9·sult
8leka unspecified damlgel and a
30

permanent restraining order on
Cybernex, barring the company from
using any of the technology In Its

products.
"There Is no way Cvbemex could
have brought Its production Ones to Its
current level In such a short period of
lime without the U88 of patented IBM
proceases and the knowledge gained
while the former IBM employees were
employed at IBM," court documents
claim.
IBM also Is suing the three
venture-capital companies that raised
$83 million for Cybernex's operation

through their employment at IBM," the

suit claims. The companies named in
the suit are the Hillman Co.,
Pittsburgh, Pa., and two Hiiiman
subsidiaries: HCC Investments Inc.
and CRF Investments Inc., both of
Wiimington, Del.
At an April preHmlnary injunction
hearing, a court master was appointed to Investigate the dispute and
report back on August 25.
Cybemex officials, meanwhile, discount the suit, saying only that they
wlll continue their effort to move into
full production this summer.

"knowing that the defendants would
employ secrets and processes gained
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FLOPPY SURPRISE

At last, a disk drive which accommodates both stand alone removable media data storage and Winchester
backup applications - all with one device. The Amlyn drive is a superstar as the sole storage device on your
system. It combines the benefits of high performance, high capacity data storage with removable, low cost
user friendly media. All this for less than half the price of a Winchester drive and its backup device.
If you use Winchester drives, you need backup. Amlyn's drive is THE backup device which is interface, format and software compatible with the Winchester itself. So compatible, it can take over for your Winchester
when it fails so that a Winchester failure doesn't shut your system down. Amlyn backs up your Winchester
drive itself - not just the data on it. Now backup is more than something you hold in your hand when your
Winchester fails.

RanclomAcceu
Winchester Back-Up
Now, you can have Winchester system
backup, not just data backup with interface
and software compatibility to your Winchester
as well.

RemovaltleMeclia
Amlyn's 8 MByte removaMiniPac cartridge
holds and protects diskettes from damage and
mishandling, and is easily
removed and replaced. Each
cartridge holds five minifloppy diskettes.
bl~

DynamicOn-UneOperation
Amlyn drives provide 8 MBytes in the same
space as a standard mini-floppy. Amlyn has
combined the capacity of Winchester drives
with the advantage of removable media.

Amlyn drives allow OEM and systems
house design flexibility with a variety of styles
which assure form factor compatibility with
standard minifloppy dimensions.

AvallalblleNow,
Contact UsAt 408·948·8818

Qml 'In

Stanclarcl ancl
FlushMountDesign

2450 Autumnvale Drive
San Jose, CA 95131
(408) 946-8616
TWX 910-379-0029
TLX 171627 Amlyn
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Local dealers outraged
at GSA's solicitation policies
The General Services Administration recently issued a bid
solicitation for a private-sector
microcomputer store at GSA headquarters. Agency officials say its
pilot program may be extended to
other federal agencies to speed the
introduction of microcomputers to
the desk tops of government
bureaucrats and their clerical staffs.
Instead of welcoming the potential
business, local computer dealers are
enraged that the contract will go to
only one vendor. They believe the
contract will create a computer
monopoly to supply hardware and
services potentially worth millions
to the successful bidder.
The store would not be required
to adhere to the current GSA price
schedules for microcomputer equipment and would include a training
center for user education, follow-on
maintenance and operations serIllustration by Jim Carson
vices. Most local computer vendors
will bid for the store, realizing that what hardware and software will be
the successful bidder will hold a carried in the store, says Frazer,
huge competitive edge in future products from a variety of manufacgovernment sales. The losers, say turers must be represented. "Our
the dealers, could see their govern- criteria [for selecting the successful
ment microcomputer sales decimat- bidder] includes the market peneed by the GSA store.
tration of the products, as well as
GSA denies the store will decrease the price,'' he says. ''What is carried
the level of competition for lucrative in the store must have been
government orders. ''We're building commercially tested."
in the competition up front in the
As outlined in the bid proposal,
contract proposals,'' says Bill Fra- the GSA store will carry personal
zer, GSA special assistant in charge computers (excluding game and
of the program.
recreational equipment), executive
GSA estimates annual sales workstations, printers, plotters,
through the store at $2.5 million. software, supplies, cables, disk and
Orders cannot exceed $100,000 tape drives, modems, manuals,
each, and a ceiling of $8 million has and documentation.
been placed on total annual sales.
Reaction to the GSA proposal from
The contract solicitation guarantees local Washington computer dealers
a minimum sales level of $100,000.
has been intense. "It's outrageous,
Although GSA does not specify anticompetitive and a violation of
32

the usual arm's-length relationship
between vendors and the federal
government," complains Michael
Versace, owner and general manager of Community Computers, Arlington, Va. "No one can fairly
represent 12 brands of modems."
Versace's concern, echoed by
representatives of ComputerLand
and other computer dealerships, is
that no one dealer will be able to
support the desired variety of
equipment. Also at issue is the
specter of creating what resembles
a monopoly for walk-in federal
computer business. "The success of
this program will depend largely on
what inspection process and audits
GSA conducts,'' says Lorin Powell,
Xerox Corp.'s national federal
representative for GSA.
GSA's Frazer says that the store
will be monitored closely to ensure
that all brands are represented
fairly. The vendor will be required
to submit all sales orders monthly
for review by the GSA.
While conceding that the proposal
has met with "mixed reactions"
from local dealers, the GSA official
denies that the contract award for
the store is anticompetitive, pointing to the ceiling imposed on
individual orders. "The maximum
permissible order ($100,000) is not
perceived as a large procurement.
Above that level, competitive bidding procedures must be used."
The motivation for the GSA
proposal is to boost productivity by
increasing the rate of introduction
of microcomputers into the federal
government. According to GSA
figures, the government has approximately 18,000 large generalpurpose computers in place. Citing
International Data Corp. estimates,
GSA says the government will
require 500,000 to 1 million microcomputers by 1990.
In a GSA announcement of the
program, GSA administrator Gerald
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THE FIRST
AND LAST WORD
IN LETTER-QUALITY
OUTPUT:
SPINWRITER:

There's only one word for a comprehensive printing system in the
letter-quality office printer/ terminal
market: Spinwriter. NEC's Spinwriter
3500 Series includes ten modelsall of which bring new dimensions
to letter-quality printing.
With each Spinwriter 3500,
you get the benefits of a superior,
medium speed 35 CPS print
mechanism plus more.
Ten Totally NEC-bu ilt Forms
Handlers. Of all printer companies,
only NEC designs and manufactures
its own comprehensive family of
forms handlers. All of them are userchangeable, to handle a// your forms
quickly and easily. There's a singlesheet feeder that's user-upgradeable
to add a second bin or envelope
feed . There's also a cut-sheet guide,
a bi-directional tractor, demand
document tractor with tear bar and
copy separator, manual inserter and
bottom feed .
Remarkable Uptime Standards.
Standards which have made the
Spinwriter a legend. A 3,000-hour
MTBF- more than two years between failures! And no preventive
maintenance or routine lubrication.
Ever. And, with only 3 easy access
major spares, MTIR is reduced to
only 15 minutes!

Word Processing Assist.
To simplify use, the terminal can
perform WP tasks like automatic
bi-directional printing, automatic
proportional space printing, autojustification, line centering, automatic
bold and automatic shadow printing.
In all of Spinwriter's many type styles,
in thimble print elements of up to
128 characters.
Immediate Interfacing With
Your System. Choose from ten
printer or terminal models with
Qume, Diablo, Centronics, IBM PC,
RS-232C interfaces. Spinwriter 3500s
are also functionally compatible with
Spinwriter 7700 and 5500 Series.
The Spinwriter 3500 Series.
Reliable, quiet, compact, flexible,
and easy to use. From NEC. The
first-and last-word for better
letter-quality output.

NEC
NEC Information Systems, Inc.

r------ - -- - ---::i
NEC Information Systems, Inc .
MMS osaa
5 Militia Drive, Lexington, MA 02173

D Have a representative call me.
D Send me more information on the
Spinwriter 3500.
Name
Title

Telephone

Company
Address
L City _ _ _ _ _ _:1~ - --~-...J
Spinwr~er

is a trademark of NEC Corporation.
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20 major capabilities
together for tl:ie first time
on a single SMD controller!
c··mplementation
DdE. ~ompatibility
an me ia

•IAW..,.

.
oata capacity
f urat1on •
switch selectable auto-con!) •TRUE SMD interface
:pto 1,024gigabytes (formatt·vers) • emulates RM02,

(standard drivers and;;;;'• Mixes emulation ~odes
R
• compatible with all
RM03' AMOS, RK06,
'b controller
on a single U~1 us
--DEC and others (uses
major Operating Systems equired) • DEC diag. ers-no patches r
standard driv .
o· k sector buffering (no "d at a
· co mpat1ble • . is If-test upon power up
nost1c
") • Automatic se
.
lates
• OMA throttle - no mter• Built-in bootstrap loader
.
•TRUE
leaving required • 16, 18, 22- bit addressing C/CRC
media compatibility • TRUE ~EC EC
implementation • Multiple word size block tran~fer
•Up to four physical drives per controller • Up to e1g~t
logical drives per controller • Stand~rd DEC m~1a
defect flagging • Standard DEC device addressmg,
interrupt priority and interrupt vectoring-others can be
user selectable • Maximizes disk data transfer rate for
any bus band width (grows with technology)

Sometime a picture isn't
as good as 10,000 words.
•TM D1g1ral Eqmpment Corp .

MIJD
I
IJ

II I

SYSTEMS !NC.

THE WORLD 'S LARGEST
INDEPENDENT MANUFACTURER
OF COMPUTER INTERFACES.

1995 N. Batavia St., Orange CA 92665
(714) 998-6900
TWX 910-593-1339
Circle 22

for LSl -11

Circle . 62 for PDP-11
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Carmen notes that it took 20 years
to bring the 18,000 computers into
the government. "Obviously, we
cannot afford the luxury of such a
long lead time now for the smaller,
less expensive personal computers

that will be acquired in large and competitive bids.
numbers," Carmen states.
Bids for the GSA store were
The GSA computer store will scheduled to be opened last month.
compete with other traditional GSA The target date for opening the pilot
procurement approaches, including store is September.
GSA schedule A, discount catalogs,
--Stephen J. Shaw

Diablo broadens product line
with ink-jet, thermal printers
In a move designed to get a jump
on competitors before the major
spring trade shows, Diablo Systems
Inc. has introduced a broad range of
products including two printers.
Diablo introduced a color ink-jet
printer, a thermal transfer printer,
two new dot-matrix models, new
paper-handling products and other
upgrades for its printer line. "We
are making a major thrust because
we want people to think of us as the
one-stop source for printers," says
Craig Willison, Diablo's non-impact
marketing and planning manager.
The Series c ink-jet printer uses
drop-on-demand technology and can
operate at 20 characters per sec. in
unidirectional or bidirectional
modes. The printer employs a
16-nozzle head capable of placing
120 x 120 dots per in. The printer
has four color cartridges, each of
which produces 250,000 characters.
The cartridges can be replaced
individually and Diablo hopes to
price a package of four at under $10.
The printer uses plain or claycoated paper.
Diablo's thermal transfer printer,
the Series 200 EPM, prints at 6
pages per min., at 200 dpi vertically
and horizontally. The thermal
transfer printer can use noncoated
cut-sheet paper with an ink film that
produces 1300 pages. Diablo is
aiming at a price per page of 5¢.
To its line of four impact
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dot-matrix printers, Diablo has
added the models 11/A and 31/A,
both intended to offer correspondence-quality printing with a 16 x
35 dot-matrix pattern. The Series
11 is an 80-column, 100-cps printer
with a list price of less than $650.
The Series 31 is a 132-column,

100-cps printer priced at $950. Both
printers use a nine-needle head and
feature a Centronics or an RS232C
interface. The dot-matrix printers
are supplied to Diablo under a
contract with Honeywell Information Systems' Italia division.
Diablo also introduced paperhandling products for the company's
620 and 630 daisy-wheel printers.
The accessories, all user installable,
are a bidirectional tractor paper
feeder, an electronic single-tray

~---------------------------
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Whats uniQue about the GE 3000
printer famiJy is its commonali!y.
"They're all the same only different:' That's
the simple advantage of General Electric's
new GE 3000 series of printers ... single design simplicity without the application limitations of a single model product line.
Our basic concept is application driven
price/performance matching. Choose speeds
from 40 to over 400 cps. Single or dual mode
printing. Type quality from EDP to NLQ.
Multi-color printing. Graphics. 80 and 136
column models. Selectable type fonts. Accessible, easily programmable set-up by either
the operator or the system. Multi-model flexibility... all with high parts commonality.
Now, you can stock just one line of printers,
yet meet a diversity of needs. Enjoy every
advantage of single source supply. With each
printer backed by General Electric's worldwide service.
Take a close look at any of the GE 3000
printers. You'll find they're easy to use, lightweight, functionally styled, reliable tabletop
matrix printers. And when you take the entire GE 3000 series altogether, they stack up
beautifully compared to everything else on
the market today.
General Electric. We introduced the first
fully electronic printer with LSI circuitry in
1969. And our complete line today makes us
the industry leader you should look to first.

First In Electronic Printing.
For the solution to your printing needs, call

TOLL FREE 1-800-GE PRINT
General Electric Company, Data Communication Products Department B323, Waynesboro, VA 22980. In Virginia, call 1-703-949-1170.

GENERAL

fl ELECTRIC
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cut-sheet feeder for the model 630,
and a two-bin plus envelope
electronic feeder. The company also
announced that the model 630 is now
compatible with the IBM Personal
Computer, and introduced a more
fully featured version of its model
620 daisy-wheel printer, to be called
the 620 Plus. Explaining the
company's rash of announcements,
Willison says, "Several years ago,
the question 'Which technology is
best?' was a logical one. But in the
last two years, non-impact technological advances in printers have
begun to produce a much wider
range of alternatives." He believes
that these options reflect the
differences in intended applications,
which have matured over time.
''We've recognized that trend and
are offering practical solutions,"
Willison says. He says the nonimpact strategic business unit,
which includes key executives,
should keep the company abreast of
technology.
Industry observers are not surprised that Diablo introduced a
thermal transfer printer because
the machine had been under
development by Fuji-Xerox in Japan
for several years; as a Xerox Corp.
subsidiary, it made sense for Diablo
to introduce it in the u.s. The
ink-jet printer was more surprising
because Diablo had not previously
indicated much interest in ink-jet
technology. Diablo officials will not
comment on what company is
producing the ink-jet printer, but
some independent industry observers believe it is Sharp Electronics.
"It is part of our strategy to give
ourselves the option of internally
manufacturing these products,"
says Willison. He says Diablo has
made considerable capital investments in robotics, materials handling and other technologies, which
will enable the company to manufacture the printers it sells.
Willison does not see non-impact
MINI-MICRO SYSTEMS/June 1983

printers infringing on the company's bread-and-butter-daisy-wheel
technology. Instead, he sees the
two technologies complementing
each other in applications such as
color and graphics, to which
fully-formed character printing
does not lend itself. "The EPM is not
a daisy-wheel replacement," he
says. "It is intended to accompany
our traditional products in the
market by offering high-resolution
text and graphics together." He
says Diablo sees the color ink-jet
printer as a way to offer highquality color printing at a price
affordable by personal-computer
and business-system users.
Willison claims the two nonimpact printers are the first in a
series using these technologies. "We
are going to continue to be very
aggressive in taking advantage of

these new technologies," he adds.
"We are not the same company we
were a few years ago, when we
were perhaps a little too laid back.
Technology is going to continue to
change the industry, and we plan to
be the leaders," he says.
Evaluation units of both nonimpact printers have been shipped.
Production units of the ink-jet
printer are scheduled to be shipped
to OEMs and distributors in August.
The targeted end-user price is
$1250. The thermal transfer printer, which will be sold only to OEMS,
is expected to be shipped this
month. Single-unit price is $4995.
The dot-matrix printer, which is
already in production in Europe,
will be marketed by Diablo through
OEM and distributor channels.
-Edward S. Foster

MBAs

for under
$2,000.
See our ad on Page 39.
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Start-up's low overhead to set
IBM PC subsystem price floor

TERMINALS
VT100 LA12
VT101 LA34
VT102 LASO
VT125LA100
VT131 LA120

CPUs
PDP 11/23,
11 /44 & VAX
INTE RFACES
MODE MS

COMPLETE DATA SYSTE M S
with standard and
custom software
VT, LA, LSI, PDP, VAX are trademarks
of Digital Equipment Corporation

SPECIAL
ISI-11.MODULES. PERSONAL
COMPUTERS

As the computer industry matures and becomes more crowded
with contenders for business, most
"Horatio Alger" stories of garage
shops becoming multi-million-dollar
corporate giants like Apple Computer Inc. have been reduced to a
standard formula. Using that formula, would-be company founders
peddle business plans in search of
millions of venture-capital dollars.
One start-up joining the crowded
secondary market that has arisen
for subsystems for the IBM personal
computer plans to take a different
tack. Interface Inc. plans to
differentiate itself by keeping on a
shoestring budget and offering
prices far below both IBM and
IBM-compatible suppliers. The oneyear-old, Canoga Park, Calif.,
company has begun to market a
subsystem for IBM's new PC-XT, a
15M-byte Winchester disk drive
with two floppy disk drives for
backup. Interface's price is $2500,
much less than IBM's price of $3995
for a similar system that has only a
lOM-byte Winchester drive and a
single floppy drive. Other compatible competitors' prices are generally
about 10 to 20 percent less than
IBM's price.
Interface will sell into the volatile
IBM PC market, first as a supplier of
low-cost subsystems, then as the
manufacturer of a softwarecompatible system that is expected
to be announced by the fall Comdex
show. In addition, the company also
sells subsystems for Apple, Radio
Shack and other computers.
A strong plus for Interface is
founder Don Taylor, who most
recently was vice president of
Tandon Corp. and was also director
of marketing at Pertee Computer
Corp. Taylor joined Tandon in 1978

when it was primarily a manufacturer of disk-drive heads and posted
sales of less than $3. 5 million per
year. Taylor was part of the success
driving Tandon to $150 million per
year in sales when he left in 1982.
He also joined in Pertec's successful
growth from $2 million in 1968,
when he joined, to $140 million
before Pertee was bought by
Triumph-Adler.
Like many other entrepreneurs,
Taylor becomes uncomfortable
when a company's revenues exceed
$50 million, which necessitates
establishing a bureaucratic structure. Taylor believes such a
structure removes some cost efficiencies and price advantages. This
is because a corporate giant must
support many layers of management
and cannot react as quickly to
changes in the market.
Interface was started with a
$3000 investment, but it expects
revenues in excess of $12 million in
its first full year of operation.
Taylor's close friend to whom he
reported at Tandon, Sirjang Lal
Tandon, also started his company on
a shoestring-$7500. He built his
investment through shrewd marketing strategies such as vertical
integration and aggressive pricing
that led the company to explosive
sales volumes.
Taylor achieves most savings
through low personnel cost. He
buys the mechanical assemblies of
drives from his former employer
(and a few from Shugart Associates
as well) and then adds his own
printed-circuit board and controller.
Only two people on the staff have
extensive industry background, and
the average age is 23.
-Robert A Sehr
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CalComp

introduces

the MBA.

Every computer system has the business basics-accounting, finance,
administration.
But when end users or OEMs add CalComp's M-84 plotter, their
system becomes an MBA (Master of Business Art)
that produces presentation-quality graphics for
less than $2,000.
~
The M-84 actually makes your system a
little smarter. It's based on the Z80 microprocessor and has built-in firmware for five
line styles, selectable character rotation,
six different character sets and circle,
ii
arc and sector generation. It can also __ _ ~I
work as a printer and digitizer.
- -M-84 is fast, precise and quiet. It plots at
speeds up to 17.7 inches per second with resolution of .004 inches on paper or film for overhead projection.
M-84 is analytical and easy to maintain. Diagnostics test and
report on interface and plotting functions on your command.
The M-84 is versatile. There are three standard interface
models-Centronics, IEEE and RS-232, and most popular
applications software packages, including ISSCO's DISSPLA
and TELL-A-GRAF, SAS/GRAF and Digital Research CP/Mbased Graphic System Extension.
Our M-84 is colorful-8 pens,
8 colors. The high number of pens
means faster plots and easier operation because users won't have
to switch pens to get more colors.
Don't wait to get your M-84.
Call your CalComp representative today.
California Computer Products,
Inc., M/S3, 2411 West La Palma Ave.,
Anaheim, California 92801. In continental U.S. except California, call (800)
556-1234, ext. 156. In California (800)
441-2345, ext. 156.

CALCOMP
A Sander$ Graphics Company

!! SANDERS

Available at retail stores worldwide.

4357 Park Drive I Norcross, Ga. 30093 / (404) 923-6666
TWX 810-766-4915 (QUADRAM NCRS)
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DTBERS WILL BAVE
DOWNTO.
Introducing the Scorpion™ half-height 5%" mini streamer.
Once again, Archive has the Winchester back-up others will have to
measure up to. Only this time, they also have
to measure down. Because the Scorpion is
only 1.625" high.
It fits the footprint of half-height floppy
disk drives. So no change in existing·cabinetry
is necessary. Yet it still gives you up to 60MB
of storage.
Now system designers can choose from a
wider variety of storage combinations. For
example, half-height Scorpion, half-height
floppy and 5~" Winchester.
And our standards meet your stan-1
dards. The standard Archive (QIC-02)
FREE'
~nterface and _QIC-24 for~at are both
STREAMING TAPE
incorporated in the Scorpion.
·
DBOOK ·
But that's only part of the story.
RAN
•
Thanks to Archive's advanced LSI
th;~ ~~~e~~~~~ur copy, return
technology, the half-height Scorpion
Archive Corporation
3540 Cadillac Ave.
gives you higher capacity and more
costa Mesa , cA 92626
functions than many 8" streaming
Attn : Marketing Dept. or call
(714) 641-0279
tape drives. Yet it has fewer parts,
Name _ _ _ _ _ _ _ _ _ __
uses less power and is competitively
Title _ _ _ _ _ _ _ _ _ _ __
priced.
Company _ _ _ _ _ _ _ _ _ __
For complete details and a free
Address
City _ _ _ _ _ _ State _ _ Zip _ __
copy of our 176-page streaming
Telephon e<- - _ _ _ _ _ _ __
handbook, return the coupon. Or
O Sendmemyfreebook .
O SendanArch ivesales
·ve
today.
D Send me additional inforrepresentative .
Ca 11 Arch l
mation about

r- ---- -- - ---

Ar c hi ve ~,.

Streamin g Tape Dri ves .

™Scorpion is a trademark of Archive Corporation .

L

-----------Telex: 4722063 Domestic Telex : 183561

J
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No other printer or plotter
does so much for so ma~

Only V-80 does so much, so fast, for so many.
V-80 is a multi-user printer that delivers drafts at 1000
lines per minute. V-80 is a plot server that draws
graphics, maps, even halftone pictures, for a local network. V-80 is a workstation hard copy unit that makes
copies direct from your favorite display terminal. It
does all these jobs quickly and quietly. And at your option, it gives you those jobs on paper or polyester film.

Share your V-80. Nobody waits long at seven
seconds per page. And you can place V-80 nearby,
because it works without nerve-racking clatter.
V-80 delivers output worth sharing. It prints with
three times the character definition of comparably
priced impact printers. And with 40, 000 points per
square inch resolution, it's the choice of leading CAD
and graphics workstation suppliers for high speed
graphics.
Versatec serial and parallel interfaces, intelligent
controllers, and multiplexers link V-80 with a wide
range of multi-terminal systems. Available with
Ethernet interfacing, V-80 is the ideal plot server for
local networks.
Discover how V-80 can help you get more out of
your multi-user system or local network. Circle our
readers' service number for a free full-color brochure.

Print reports, comp ete with graphics. Draw
complex plots that would take hours on a pen plotter, in
just seven seconds. Even produce transparent overlays, overheads, and photocopy masters direct from
computer or display terminal.

---VERSATEC

See us at NCGA and Siggraph

y

A XEROX COMPANY

2710 Walsh Avenue, Santa Clara, California 95051, (408) 988-2800
27/35 London Road, Newbury, Berkshire, England (0635) 31221
XEROXa and Ethernet a are trademarks of XEROX CORPORATION
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V-80 is a trademark of Versatec
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Convergent is poised
to attack two new markets
With a second public offering and
a new batch of major OEM contracts
under its belt, Convergent Technologies Inc. is ready to take on the
supermicrocomputer and portable
computer markets. After coming
within $4 million of its $100-million
revenue goal for sales of its
microcomputer workstations in
1982, the company floated a second
public offering in March and has
signed new OEM contracts with
Gould s. E. L., C3 and Prime Computer Corp. that are expected to
generate more than $100 million in
sales. The 4. 9-million-share public
offering, combined with a 4-millionshare initial offering a year earlier,
has raised more than $175 million in
capital.
The bankroll and backlog are
being used to finance the four-yearold company's expansion into the
two new markets . Convergent
began its foray into the supermicro
market last month with the introduction of the MegaFrame multiple
microcomputer system (MMS,
April, p. 157). The portable
computer effort will be the product
of the 10-month-old Advanced
Information Products division headed by Matthew Sanders, formerly
product design engineering manager. Sanders, who says, "We ain't
talking," when asked about the
division's plans, acknowledges that
the operation is developing a family
of portable computers. The division
was set up like a start-up and is in a
facility separate from Convergent's
Santa Clara, Calif., headquarters.
Sanders says the 30-employee
division will introduce its first
products early next year.
In the meantime, Convergent's
Data Systems division, headed by
MINI-MICRO SYSTEMS/June 1983

Convergent Technologies Inc. president
Allen Michels claims the company 's
MegaFrame supermicro "represents the
cornerstone of an important new business."
Convergent is also developing a family of
portable computers.

former sales and marketing vice
president Eliot L. Wegbreit, has
introduced the MegaFrame supermicro, which is meant to compete in
what president Allen Michels calls
the "emerging market for minicomputers." That new minicomputer
market, he explains, is comprised of
distributed data-processing, integrated office-systems, branchautomation and networking applications.
The MegaFrame system, which
can be ordered with as many as 16
Motorola MC68010-based application
processors and 32 Intel 80186based disk and communications
controllers, is available in packages
priced from $17 ,ooo to more than
$130,000 and can support as many
as 128 users. Wegbreit says the
UNIX-based system will compete in
the superminicomputer market
against products such as the Digital

Equipment Corp. VAX family, the
Hewlett-Packard Co. HP 3000 and
the Data General Corp. MV series.
"MegaFrame represents the cornerstone of an important new business," Michels says. "Because it
enables users to run different
operating systems in the same box,
one of the ideal applications is a
bridge for computer companies
using old operating systems who
want to shift to UNIX." He declines
to say whether Burroughs Corp.
and other OEMS have committed
themselves to the system, but the
company's recent prospectus indicates that Burroughs is expected to
sign an agreement for the MegaFrame that would include manufacturing rights.
While Michels expects the MegaFrame to bring Convergent into
more direct competition with companies such as DEC, DG and HP, he
emphasizes the innovative role of
the product. "You have to understand the nature of the company.
What we do is something innovative
and advanced and then let innovative people in the market draw their
own conclusions as to how it should
be used," Michels explains. "MegaFrame is a perfect example,"
he
adds, "We designed the
system as a general-purpose, commercial system, but our first
customer is using it in an engineering application."
That first customer is Gould
S.E.L., which has signed a multiyear order for the MegaFrame and
Convergent workstations. Convergent officials decline to estimate the
value of the contract, but sources at
Gould say it will be comparable in
size to Convergent's workstation
contract with Burroughs. The
Burroughs order amounted to $46. 3
million in Convergent revenues in
1982 and has been estimated to have
a total value of $100 million through
1985. Gould S.E.L. planned to
45

Mini-Micro World
CORPORATE AND FINANCIAL

introduce its implementation of the
MegaFrame last month along with
its own Advanced Micro Devices
2901-based systems as the first of a
Distributed Systems Business Unit
product line. The systems will be
aimed initially at Gould S.E.L.'s base
in engineering and design applications, but are also intended to fit
manufacturing/production, software development and engineering
office automation. Gould s.E.L.
Distributed Systems vice president
John Muczko says the products will
form a family that can be clustered
using an early version of Convergent's CT-NET local-area network.
Part of the Gould order will be a
Convergent workstation that is
based on the Intel 80186 and is
designed to sell for as little as
$5000. The new workstation, which
Convergent officials prefer not to
describe before its official introduction next year, is composed of
snap-together modules that consist
of a CPU and floppy or hard disk
storage units. The workstation is
expected to run Microsoft's XENIX
version of UNIX, CP/M-86 and
MS-DOS, as well as Convergent's
CTOS.
The new workstation, developed
under the code name N-Gen for "new
generation," is a response to the
proliferation of 16-bit personal
computers in office markets since
the introduction of Convergent's
original line. "It is very important
to get pricing down. A less
expensive workstation is a major
commitment now," Michels says.
"Each price point leads to broader
usage, both in terms of numbers of
systems and types of applications,"
he adds. The N-Gen series is
expected to supplant the current
A ws and IWS lines and will be priced
to compete with high-volume 16-bit
personal computer pricing, although
Michels is quick to point out that
Convergent is not interested in
46

pursuing the PC market per se.
Although neither company is
talking about it, the new workstation is expected to be a major
portion of Convergent's recent
contract with Prime as well. Prime
has contracted for an undisclosed
number of workstations that will be
used with its office-automation
systems. Prime officials decline to
say how or when they will add the
Convergent product to the Prime
system.
In addition to new contracts with
Prime and Gould S.E.L., Convergent is renewing orders with its
customers. At C3, for example,
Convergent has landed a $10million, two-year contract with C3's
recently established Micro Products
Co. C3, one of Convergent's earliest
customers, took more than $10
million in Convergent workstations
for its government OEM business
last year. C3's Micro Products
subsidiary, which has been manufacturing Z80-based terminals, plans
to take Convergent into dealer/
retail channels for the first time.
Dwight Self, vice president of
marketing and sales, says Micro
Products will take all Convergent
product lines into retail distribution,
acting as a master distributor.
Micro Products has signed national
distributors in the u. s. and Canada
and 18 regional distributors. Self
says C3 will maintain and support
the products, which will be aimed at
dealers and OEMS considering clus-

tered t\YStems. The local distributors are expected to concentrate on
end-user sales, especially in datacommunications applications, Self
says. He adds that the order can go
well beyond $10 million, depending
on sales of new Convergent
products.
Convergent has also had some
setbacks in its OEM marketing
programs, notably the cancellation
of Savin's order last summer and
the recent cancellation of a program
to use Convergent hardware at
Rolm Corp. In addition, the
company faces the possible loss of
orders from Thomson-CSF, its
French OEM. Thomson has effectively left the computer market,
Michels notes, and Convergent is
negotiating with Cii Honeywell
Bull, the government-controlled
computer company, to represent
Convergent in French markets.
Although Convergent expects sales
to Thomson-CSF to dry up if
negotiations with Cii-HB are unsuccessful, Michels says, Cii-HB could
become a more significant customer.
Michels, a marketing veteran of
both Intel Corp. and DEC, avoids
making predictions about Convergent's future success. "It's business
as usual every day," Michels
explains. He says the company has a
plaque that reads: "Work hard,
improve every day and ask the
question 'How badly do I want it?' "
-Geoff Lewis

Shugart revenues increase,
as image declines
For Shugart Associates, it is the
best of times and the worst of times.
One "best" is the bottom line on the
company's balance sheet, which has
Shugart accountants and Xerox
Corp. stockholders smiling. The

company has shown a profit for
eight years, and is off to a good start
this year, with the best January in
corporate history. (The company
hopes to reach $350 million in total
revenues this year.) Most imporMINI-MICRO SYSTEMS/June 1983

PRO-W.™

Th fully appreciate what PRO-IV is, let's begin with what it isn't. D It isn't
a program generator. It isn't a language processor. D With PRO-IV there is no programming, no code generation, no compiling, no interpreting, no language barriers.
BREAKS THE APPLICATIONS BO'ITLENECK PRO-IV is the most advanced
business applications processor on the market today. D In one processing environment
you can develop menus, screens, reports, system security, documentation and logic
operations. D With minimal training, anyone with a fundamental understanding of
computers will experience significant productivity improvement in applications development. D PRO-IV reduces the time needed to develop or modify an application by up to
80% when compared to conventional methods. STATE-OF-THE-ART GIES 680
PRO-IV is available on our CIES 680 state-of-the::;--<a:rt~~~~iii
68000-based business computer, utiliz~
ing UNIX™ and industry standard
Multibus™ architecture. A GIANT
COMMITMENT The backing of a
world-wide corporation assures quality
in high volume OEM quantities and
ensures our commitment to the future.
D For more information, just call or write
CIE Systems, Inc., 2515 McCabe Way, Irvine,
CA 92713-6579 (714) 660-1800. Call toll-free
1800 854-5959. In California call 1800 432-3687.

TM PRO-IV is a Trademark ofData Technical Analysts, Inc.
Multibus is a Trademark oflntel Corporation.
UNIX is a Trademark of Bell Laboratories.
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0£SYST£MS
A CITOH E/ECTRONICS COMPANY
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INTRODUCING NETWORKING MODEMS. BECAUSE
IF YOU HAVE DIFFERENT KINDS OF COMPUTERS
WORKING FOR YOU, YOU NEED ADIFFERENT KIND
OF MODEM. The MICROCOM™Series RX/1000 and
PCS/2000 Networking Modems are the only 1200 baud
modems that let you create a network to transfer files between all types and brands of computers. Error-free.
Transfer files anywhere-over ordinary phone lines.
Now you can network micros, minis, terminals and
mainframes-all without customized protocols or software.
Our integral MICROCOM
Networking Protocol performs
complex networking tasks like
speed matching and flow control.
With its SDLC-like framing it provides data transparency, and error
detection and retransmission.
And it's fast becoming the industly
standard.
For file transfer from micros to minis
or mainframes. The Series
RX/1000.

It is the only Bell
212A compatible ~ ·
modem that
implements :. ·
MICROCOM is a trademark
of MICROCOM, Inc.

-=-····-

the MICROCOM Networking
Protocol. That means you get
error-free transmission between any two computers.
Other features: auto answer/auto dial,
nine stored phone numbers, up to 9600 baud
input, automatic flow control and buffering,
and more-all for $895.
For unattended file transfer from
micros to micros. The Series PCS/2000. ~
It does everything the·Series C:·
- -~
RX/1000 does and _.
~-· - -~
more.With its
integral
clock
and 32Kfile
buffer it
will send

I
I
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ZIP
MMS
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The communications
standard for micros.
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tant, the company holds 20 percent
of the low-end disk drive market.
Many observers in the imageconscious drive industry, however,
feel that Shugart has one foot in
bankruptcy court. Such observers
have written off the decade-old
pioneer in the low-end disk drive
market as having no more than a
supporting role in the officeautomation market. That market is
expected to fuel a $28-billion market
for disk drives in 1984.
Ironically, Shugart lit the fuse of
the office-automation explosion
when it developed the 5 1/4-in.
minifloppy disk drive in 1978.
Through the cooperation of Wang
Laboratories Inc. and other office
system manufacturers, Shugart
discovered and filled a need for a
system that fits conveniently on a
desk.
In an industry that is used to
overnight success stories, Shugart's
growth from $1 million in revenues
in 1973 to $257 million in 1982 was
not extraordinary. But the industry
that constantly asks, "What have
you done for me lately?" will not
tolerate the mere $27-million revenue increase, which Shugart reported from 1981 to 1982.
Instead, the industry turns to the
entrepreneurs of the hourcompanies like Tandon Corp, which
seized on Shugart's success with the
minifloppy, and Seagate Technology, which inherited some of
Shugart's founders. Both have
taken prestige and potential revenues from Shugart, which in 1978
owned 90 percent of the floppy disk
drive market.
The paradox of profits and
declining image has not gone
unnoticed by Shugart's corporate
officials. George Sollmon, Shugart's
vice president and general manager
of marketing, is frustrated by the
attention received by Shugart's two
primary rivals, Seagate and
50

Shugart Associates marketing vice president and general manager George
Sollmon is frustrated by the attention
received by Shugart's two primary rivals,
Seagate Technology and Tandon Corp.

Tandon. ''What doesn't seem to get
across is that Shugart's profits in
the past three years have been
higher than those of Tandon and
Seagate combined," he says. The
frustration is so strong that Sollmon
and Shugart president James Campbell conducted an unusual press tour
this spring to quiet rumors that
Xerox had put Shugart on the
auction block and to demonstrate
the company's commitment to
remammg viable.
However,
Shugart also admitted to some
failures in bringing some recent
products to market. Shugart's most
surprising revelation is that it had
sold only 2149 5%-in. rigid disk
drives in 1982. In contrast, the
company claims, it sold 389,400 8-in.
floppy disk drives, its highest
volume product in 1982. ''We didn't
recognize the market quickly
enough," Sollmon admits. Shugart's
SA612 fixed 51/4-in. drive was pulled
from production last year and
retooled into a 12M-byte product.
"The retooling took a lot longer than
it should have."
The company also admitted that it

may not have been aggressive
enough in keeping its talented
personnel. All but one of Shugar t's
founders have gone to ot her
companies, mainly start-ups. Al
Shugart, the first president, and
Finis Conner left to found Seagate.
Second president Don Massaro
recently left parent company Xerox
to begin Metaphor Corp. , and Herb
Thompson started Drivetec Inc. , a
manufacturer of high-performance
floppy disk drives. Of the original
founders, only Al Chou remains.
Chou leads a "venture group"
responsible for developing manufacturing and marketing Shugart's
half-height, 5%-in. rigid disk drive
announced at last fall's Comdex. In
a similar venture, Yoshi Narahara is
responsible for the company's 3%in. floppy disk drive operation.
Although Chou, Narahara and
their respective employees operate
much as a start-up would, t hey
needn't worry about venture financing. In addition, Shugart provides
research and development and
manufacturing assistance to the two
groups. Each group member receives a bonus based on reaching
milestones within specified time
periods. Sollmon says the company
has not lost any talent from either of
the venture groups.
In addition to retaining some
employees, the company hopes to
regain the innovative leadership
that led to the development of the
minifloppy and to doubling revenues
in 1978 and 1979. The company has
started a $43-million, multi-year
capital improvement plan that will
use robotics to eliminate many
labor-intensive manufacturing jobs.
This year, the company expects to
invest $26 million in R&D. That
investment may not mean anything,
however, if the company is tardy in
getting its products to a market that
waits for no one. "Shugart has
recognized that half-high WinchesMINI-MICRO SYSTEMS/June 1983
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ters and the microfloppy are
essential to its future," says Jim
Porter, an independent disk drive
analyst. "Now, it must recognize
that it has to get its products to

GUEST
FORUM
A column for guest experts to speak out

Thermal transfer printing:
l;>eware of the bandwagon
effect
By Edward Webster
Datek Information Services Inc.
Change-or rather anticipation or
fear of change by companies-is the
lifeblood of the consulting game.
Small wonder, then, that consultants
often tend to pounce on any hint of
new technology with glee, inflate it
as much as possible and run with it.
As an observer of printer technology
for more than 20 years, I've seen
consultants-myself included-misread leading-edge technologies with
the result that they sell many
reports, but accomplish little to guide
firms on where to place their bets.
Around 1979 to 1980, with the
advent of the Xerox 5700 and the IBM
6670, the buzzword of choice was
"ICP," (intelligent copier/printer).
Nobody agreed on exactly what an
ICP was; some said a low-end laser
printer with copier capability. Others
said an ICP was any low-end page
printer intended for office printing.
But in any case, the ICP was going to
pl<i,y a key role in printing for the
networked office of the future and, in
fact, help spur this elusive concept
into reality within a few years. Yet
now, four years later, surveys by
Datek Information Services Inc. and
others indicate that low-end page
printers have yet to displace more
than a tiny percentage of daisy-wheel
printers.
In 1981 to 1982, magnetic printing
and ion projection were hot techno1o gi es. The Cii Honeywell Bull
magnetic printer, which has been
talked about for years, is scheduled
for introduction this year at NCC. But
52

market on time."
Despite the image and viability
problems, there have been far
worse times for Shugart. The
company was founded in the midst
all magnetic-printing projects to date
have been abortive, including those
from such large firms as General
Electric Co., whose TermiNet 8000
was the darling of the 1980 NCC. Ion
projection looked as if it offered
revolutionary bang for the buck at 60
pages per min. from a printer engine
that sold for around $8000 in volume.
As offered now by Delphax Systems,
ion projection looks like a viable
technology for fast and relatively
inexpensive page printers but hardly
a quantum jump forward with
current end-user manifestations
priced at $60,000 or more.
In contrast, we've seen some
"sleepers." When a then-small California firm-Diablo Systems Inc.introduced its HyType daisy-wheel
printer in early 1972, the product was
hardly noticed. Yet today, this
technology dominates and continues
to be one of the industry's major
growth areas.
Suddenly, thermal-transfer printing technology is the one everybody's
talking about. It has burst onto the
u . s. printer scene not as an untested
technology, but in the form of
products that have been shipped and
put to work in the Japanese market.
On the surface, the products hold the
promise of the simplicity, reliability,
quietness and low-cost hardware of
conventional, direct thermal printing
combined with the advantage of a
high-quality, archival image on plain
paper.
Thermal transfer appears to be
remarkably versatile. There are
products in almost every digital
printer market: low end, low resolution, black and white (Brother's EP20
electronic typewriter and the Sony
Corp. Typecorder OA PllO compact
printer); high resolution, low cost,
serial (Toshiba THlOOH and Kanji
printers for more than a half-dozen
Japanese word processors); bar-code
printing (the Sato bar-code printer,
now being marketed in the U.S. by
Dennison Manufacturing Corp.); lowend page printing (the new 6-ppm

of the 1973 recession, and struggled
for a few months until it dropped its
plans to market a system based on
IBM Corp.'s then-new floppy disk
-Robert A. Sehr
drive.
Diablo EPMl/Fuji Xerox P6); and in at
least four color video hard copiers.
The overview of the technology
Datek has just completed shows that
no matter how promising, no technology is without potential pitfalls.
Thermal transfer relies on a one-time
transfer film, and to date this
material tends to be a single-source
item, and not inexpensive-prices
can exceed $50 per ribbon. Most use a
low-melting-point, wax transfer ink.
In the U.S. user environment, under
varying environmental conditions,
how will these ribbons ship, store and
print? For the office, such printers
offer near letter quality, but it's still
not clear how acceptable such
printing is in the office. Competing
technologies such as low-cost ink-jet
color printers and laser page printers, which are getting less expensive
all the time, appear almost monthly.
In short, Datek has resisted the
bandwagon impulse on this one. The
technology shows great promise, but
the success of these products in the
u.s. is not a foregone conclusion. As
with any new technology, no final
verdict can be made in a report but
will have to await the acid test of user
experience.

Edward Webster is president of
Datek Information Services Inc. , a
Newtonville, Mass., research firm
specializing in the printer industry.
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We figure, the only way to
make a lasting impression
on you and your customers is by giving you
both something you
haven't had before.
We offer your
customers unheard of
reliability in flexible
diskettes, single-disk
cartridges, multi- level disk
packs and magnetic tape.
We offer you some of the most generous
margins in the business. OPUS profit margins are second to none.
We offer you an easy-going way of doing business. We accept
orders of all size, with virtually no limitations on how small or how
big it can be. And we deliver what you need, when you need it.
So, for great memory products, great margins, great delivery
and a great way of doing business, forget- us- not!
Find out more. Circle us on the reader service card, or call or
write. Computer Resources, Inc. 4650 W. 160th Street, Cleveland,
Ohio 44135. Phone: 800/321-9330.
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Financings
Gavilan Computer Corp. (formerly Cosmos Computer Corp.),
Campbell, Calif., has raised $6
million in its second round of
venture-capital funding. Company
president Manny A. Fernadez says
the money will be used for
development and marketing of the
firm's briefcase computer, which
was introduced in April. The
investors, who also provided the
$2.5 million in first-round financing
a year ago, include New Enterprise
Associates, San Francisco, Associated Venture Investors, Menlo
Park, Calif., and Abingworth Ltd.,
London.

BOX SCOU OJ' llABJJillGS
This monthly table l!sts the revenues, net earnings and earnings per share in the periods
indicated for companies in the computer and computer-related industries. Parentheses
denote losses . Comments are from corporate summaries unless otherwise noted .

Clompany
Centronlca Data Computer
Corp.

Period

BeYenuea

• arnlnga

Bpi

6mos
6 mos

112/ 83
12/ 27/ 81

8 2 ,369,000
5 6 ,677,000

(18,609,000 )
(4,623 ,000)

(l. 66)
(. 75)

6mos.
6mos.

2 / 28/ 83
2 / 28/ 82

8,719 ,000

4 ,600,000

894,000
5 78,000

.34
.34

9mos
9mos

11/ 3 1/ 83
1 / 31 / 82

56,082,000
34,660,000

8 ,016,000
5,451,000

.57
.40

24wks.
24wks.

3 / 12/ 83
3 / 13/ 8 2

368,400,000
366,100,000

8 ,100 ,000
20 ,600,000

_59
1.92

ICOTCorp.

6mos
6mos

1/ 29/ 83
1/ 29/ 82

9,408,000
12,754 ,000

(323,000)
367,000

(. 0 4)
.05

l•MCorp .•

3mos
3mos

3 / 31 / 83
3 / 31/ 82

8,287 ,000,000
7,066,000,000

976,000,000
789,000,000

1.62
1.33

Wet ink

Intel Corp.

3mos.
3mos

3 / 31183
3 / 31 / 82

237,526,000
207,110,00 0

12 ,511 ,000
5 ,405 ,000

.24
.12

One of the largest contracts to
date for Apple Computer Inc. 's Lisa
personal computer was recently
inked for a reported minimum of $20
million. In the two-year deal,
Compugraphic Corp., Wilmington,
Mass., will resell the Lisa with
composition and typesetting software and hardware. The systems
are designed to enable executives to
generate publisher-quality reports .... Archive Corp. has signed a
$2-million agreement to supply its
1
/4-in . streaming-tape drives to
Sysgen Inc., Santa Clara, Calif. The
Archive 20M- and 45M-byte drives
will be incorporated into Sysgen
add-on storage subsystems for the
IBM PC .•.. IBM has agreed to
purchase $10 million worth of %-in.
streaming-tape drives from Cipher
Data Products Inc., San Diego,
Calif., over a multiyear period. The
drives will provide backup for IBM
Seriesl minis .... Plessey Peripheral
Systems has signed a two-year
contract to purchase $9 million
worth of disk drives from Control
Data Corp. The drives, which range
from 32M to 675M bytes, will be
used primarily in systems and
subsystems of Plessey's Computer

MonoliUllc Memoriff Inc.

24wks
26 wk.s

3 / 20 / 83
3 / 21 / 82

38,521,000
29,469,000

903,000
375,000

.11
.06

'timeplex Inc.

9mos.
9mos.

3 / 31 / 83
3 / 31 / 82

31,292 ,000
23,141,000

2 ,239,000
917,000

.38
.18

'ffme llbarblC BuoUl'Off Inc.

9mos
9mos

2 / 28/ 83
2 / 28/ 82

10,144,000
9,106 ,000

726 ,000
'Tjal ,000

.64
.63

VLSI Technology Inc.

3 inos
3mos

3 / 27/ 83
3 / 28/ 82

7,579,000
679 ,000

(1 ,630 ,000)
(564,000)

(.19)
(. 20)

year
year

1131/ 83
1/ 31 / 82

120,081,60 7
112,408,006

12,9 12 ,399
11,233,226

2 .18
1.93
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CU Inc.
Cullinet Software
~ta

General Corp.

UnlWode Corp.

Comments: Culllnet Software revenues for the
third quarter increased 62 percent to $20
million compared to S 12 million a year earlier.
Net income for the same period increased 51
percent to $3 m1llion or 21 per share,
compared to $2 mill!on , or 15 per share.
Commenting on its decline in earnings , Data
General Corp. says it is continuing to stress cost
containment and productivity programs . For
the second 12-week period , DG revenues r ose to

$187.1 million from $181.6 million a year
earl!er. Net income dropped to $5 m!ll!on , or
42 per share, from $5.6 million , or 52 per
share. Intel Corp. said it was able to more than
double net income over the first quarter of 1982
by enacting across-the-board cost-cuttin g
measures , such as a pay cut. The company also
cites higher interest income as a determining
factor in the improvement.

Systems Division .... GTE Telenet industry and companies that develCommunications Corp., Vienna, op their own software millions of
Va., has been awarded a contract dollars per year in taxes. The
worth an estimated total of $160 proposal would virtually eliminate
million from the u.s. Department of the 25-percent software R&D tax
Agriculture to supply all the USDA's credit, which was initiated on June
data-communications equipment ao, 1981 (MMS, November, 1982, p.
119). A credit would be allowed
through 1990.
under the new system only if the
operational feasibility of a program
Industry monitor
An Internal Revenue Service is seriously in doubt.
proposal could cost the computer
MINI-MICRO SYSTEMS/June 1983
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Our $395 OEM unit price says
it all. And then some. Because
you can't fmd a better combination. Of price for you. And per·
formance for your customers. The
Freedom™ 50 is built for OEMs only.
With features built-in that mean your
customers reap benefits found in pricier
VDTs. 9 cursor control keys. 5 separate
function keys. Column and field tabs. A
choice of 7 video attributes, assigned by
character, that require no display space.
A 24x80 display format. A 25th status
~~.,s line. 7x9 dot matrix within a
U
9xl2 field. Baud rate to 19.2K. And
more. There's the human touch, too. A
• 12-inch diagonal etched green phosphor
screen. A detached keyboard. And 5
screen tilt positions. All help make work
easier. And more productive. The
Freedom 50 marks the new high in low
cost VDTs. Only for OEMs. Only for
$395 (*IK quantity). Only
from Liberty, manufacturer of the standard
Freedom™100. Call our
San Francisco headquarters at (415)
751-7560.

s

395
It All

The
Freedoni50
[[!

Liberty Electron ics USA
100 Clement Street
San Francisco, Ca lifornia 94118
(415) 751-7560
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Announcing the

\biceStatioriM System.

Resounding success in office automation for OEMs.

'

First to combine voice with text, data and graphics. Any office worker, from manager to
professional to support worker, can use the VoiceStation System by Syd is. That's because it
brings freedom of speech to the offk:e. Workers can record, edit and relay voice messages. It's
the simplest method of interface yet-freedom from typing, freedom from learning difficult
commands. (The keyboard is not essential for most functions.) Now OEMs can
speak to the needs of the entire office with one system. This alone holds
tremendous sales potential ...and there's more.
Applications maximized, development minimized. Customization of the
VoiceStation System is simplified by a large number of OEM and end user
development tools. The system can be adapted to literally any office
situation.
Multi-computers, high performance, 16-300+ users. The 16-bit
multi-computer Sydis Information Manager™ (SIM*) utilizes an
enhanced Xenix™ operating system, which is Unix™ System Ill
compatible. The SIM can be cost-effectively expanded to as many
as 32 single board computers, each with up to 2 M bytes of
memory. This, in combination with a high speed workstation link
of 320 K bits/second, allows the SIM to accommodate 16 to
300+ users without performance slow-down.
Communications, personal computing, electronic office.
The system workstation, VoiceStation 1, is small, only slightly
larger than a 10 button phone. Yet it gives users access to
advanced office automation applications through an icon-based,
object-oriented user interface. Applications include: telephone
services, electronic mail, file cabinet and wastebasket services.
Also personal computer applications like word processing (with voice annotation), electronic
spreadsheets, business graphics, database,
forms and communications.

Replaces the phone, uses existing wire.
Disconnect the present telephone and hook
up VoiceStation 1. That's all. VoiceStation 1
communicates with the SIM via a twisted pair
/
of telephone wire, so the cost of installing
/~
additional cable is eliminated. And the SIM can work with any / <?J~"rc
existing PBX and central office phone services.
/
0"?0
Let's talk price/performance margins. Sydis would like
/ ~~ ~ •
to speak to OE Ms. Priced lower than other systems that
/ e,.·ro'l>
don't support voice, the VoiceStation System is worth
/.'f.
<o'~
00
talking about.
/ 0 ...

/

0
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Vo1ceStation,Sydl1andSyd1Slntormat1onManageraretrademarksotSyd1s. lnc. j
SIM 11 an acronym for Syd1s Information M anager. Xenix is a trademark of
Mk:roeoft COrpor•t1on Unnc 1a a trademark of Bell Laboratones.
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There's a big difference in printers, and the proof

•

is right before your eyes .

•

This is an actual printout from Digital's Letterprinter 100.
As you can see, it's good enough to send out to customers.

•

But that's not all the Letterprinter 100 can do.
Suppose, for instance, you're in a hurry.
JUST PUSH A BUTTON AND YOU CAN PRINT OUT A WHOLE PAGE OF DRAFT COP Y
IN LESS THAN TEN SECONDS.

There are other fine points. You can see how the Letterprinter

•

100 can print multiple typefaces. It can also print in BOLD,
do-u.1::>1. e -"""7::1..d. th. and

co~nsed.

And do all these styles

automatically, without stopping. And with its wide range of graphics
capabilities, you can even draw your own conclusions.
15.0

15.0

can't find a more versatile printer than the
it's just one of a fa11ily of
co•puters &nd video terminals. Incl

the LOPOZ, &ad a

•
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British firm offers 432-based system,
claims advantages over Intel's 4321670
u. s. licensees and distributors are
being sought for an expandable
board-level microcomputer configured around the Intel iAPX 432 chip
set. Called the HIS 432, the product
is described as being "a quarter the
physical size, one-third the price
and twice as powerful" as Intel
Corp.'s 432-based microcomputer,
the System 432/670. Making this
aggressive sales pitch is Daphne
Gordon, managing director of the
company that designed the HIS 432,
High Integrity Systems Ltd.,
Sawbridgeworth, England.
Gordon notes that Intel has a
nonexclusive option to build the HIS
432. Intel's Northern European
marketing manager, David Mayes,
who has close contact with the
English company, has acknowledged the product as "the best 432
system implementation around that
I know of." Gordon says no deal
with Intel has been signed but
stresses any future agreement will
not prevent deals with other U.S.
companies.
Gordon defines her company's
role as purely that of a design and
consulting firm for the 432 and a
closely related technology, the Ada
real-time programming language.
Even in Britain, manufacture of the
HIS 432 is done by other companies,
mainly Ferranti Plc, one of the
U.K.'s largest electronics manufacturers.
Intel sees hosting Ada programs
as a major role for 432-based
computer because of the 432's
parallel architecture. Gordon believes the physical compactness of
the HIS 432 lends itself "ideally" to
embedded systems, a major application for Ada software. Gordon notes
the HIS 432 boards--as few as two
MINI-MICRO SYSTEMS/June 1983

Daphne Gordon, managing director of High
Integrity Systems, England, holds the HIS
432's processor board showing the slots for
the Intel 432 three-chip set.

for a complete machine-are designed to fit into any Multibus card
cage. She says a complete HIS 432
can be buried in an Intel Microcomputer development system.
"The HIS 432 was designed after
the 432/670, so we had something to
shoot at," she says. "The HIS 432
offers complete 432/670 equivalence. But it achieves higher
performance by employing a 64-bitwide ribbon cable bus to link the
processors directly with the memory.'' Intel uses the 32-bit-wide
sysbus in the 432/670. Compactness
has been achieved partly by using a
compact four-chip bit-slice processor for memory arbitration rather
than a whole board of TTL devices,
she adds. Also, High Integrity
employs plug-in cells (compact
printed-circuit boards) very similar
to the Multimodule design used by
Intel in its 16-bit machines, but not
in the 432/670. Thus, the HIS 432 can
be expanded by plugging cells into

boards rather than adding extra
boards. The typical price for a cell is
about $1500.
The chip density requires the use
of 10-layer PC boards, while Intel
uses four-layer boards. But 10-layer
boards are easy to obtain, says
Gordon. The boards do not lend
themselves to automatic component
insertion, but HIS 432 volumes are
unlikely to be high enough within
the next 18 months to need
automatic insertion, she adds.
Gordon Reed at Intel's Special
Systems Division, Hillsboro, Ore.,
explains that the 432/670 uses
standard boards rather than Multimodule cells to minimize manufacturing costs and maintain industry
compatibility.
The HIS 432 employs two types of
Multibus-sized boards. The processor board includes one 432 general
data processor consisting of two
chips and one single-chip 432
interface processor. The three chips
form the 432 set supplied by Intel,
although a five-chip set was
announced this year. The processor
board also holds the memoryarbitration devices and incorporates
extension cell sockets. The other
HIS 432 board, called the system
board, includes o.5M bytes of main
memory, implemented in 64K-bit
RAMs, a 32K-byte input/output
memory and a socket for an r/o
memory-extension cell, which adds
96K bytes to the basic 32K bytes.
The sockets in the processor board
are designed to accept two other
types of cells. One type, the
processor cell, provides two extra
general data processors. The system cell comes with one general
data processor and one interface
processor. One processor cell can be
59
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added, either by itself or with a
system cell, or a user can opt for two
processor cells and no system cell.
So a machine can have between one
and five general data processors and
one or two interface processors,
supporting one or two 1/0 channels.
A second system board can be
added to the basic two-board
configuration to expand main memory as much as lM byte and 1/0
memory as much as 256K bytes,
(128K bytes for each r/o channel), if
each system board has an 1/0
memory cell extension. A memoryextension board providing an extra
lM byte of main memory is also

available.
Gordon believes the price range
for U. S. customers could be between
$8000 and $23,000, with volume
discounts for quantities of 6 or
more. Rather than buying 432 chips
from Intel in the U.S. and
reexporting them, High Integrity
will ship HIS 432 machines to the
u.s. without the Intel devices.
Gordon stresses that u.s. customers
will be expected to have the
necessary in-house expertise to
integrate the 432 chips.
In the spring, Intel expanded the
432 chip set from three to five chips
with two new devices, the bus

interface unit and the memorycontrol unit, which could replace t he
space-consuming chips used in the
432/670 for arbitration and memory
control. Gordon is reluctant to
reveal any plans for High Integrity
to announce versions of the HIS 432
configured around the new 5-chip
432 set. She only remarks that High
Integrity is considering it. Reed at
Intel is hesitant to divulge any plans
by his company to make a mor e
compact alternative to the 432/670
similar to the HIS offering. But he
acknowledges that the new 5-chip
432 set could be used in a future
- Keith Jones
machine.

OCCAM LANGUAGE IS SUITABLE TO PARALLEL
PROCESSING ON INTEL 432-BASED SYSTEM
Occam is a language considerably
less well-known than Ada. But, like
Ada, it lends itself to the parallelprocessor architecture of the Intel 432
says Daphne Gordon, managing
director of High Integrity Systems
Ltd., England. As a result High
Integrity is considering developing an
Occam compiler for the 432.
Occam was developed by professor
Tony Hoare, head of the programming
research group at Oxford University's
computer laboratory. It is named for a
fourteenth-century Oxford philosopher, William Occam, who proposed a
method of tackling intellectual problems called Occam's Razor. Occam's
Razor says that all unnecessary
complications should be removed and
is recognized as one of the origins of
modern scientific method.
With Occam, Hoare attempts to
follow William of Occam's philosophy
by defining a language based on a
few simple constructs . Each type of
construct gathers a group of primitive
processes (single-line instructions)
into larger processes. Apart from
coventional assignment statements
such as A:-s, the only other primitive
processes Occam uses are ones that
use input/output channels to link
concurrent processes. Single channels or arrays of channels can be
declared using a key word, CHAN, and

channels can be actual input or output
devices such as keyboards and
screens. Two channels are used to
transmit a value from one process and
receive it by another.
To execute a group of primitive
processes in parallel, they are
preceded by the construct key word ,
PAR. Another construct, indicated by
SEO, says that a group of primitive
processes should be executed in
sequence, while a third , using ALT,
says that only one process from the
group following should be executed.
Occam also provides more coventional constructs, including WHILE and
IF. Variables are declared using VAR .
Abstractions that can be called from
other parts of a program are declared
by PROC.
British semiconductor manufacturer
lnmos Ltd., owns Occam. lnmos
supplies an Occam evaluation kit for
$200 from its u.s. offices in Colorado
Springs, Colo. It is supported by a
variety of machines that host ucso
p-System Version IV, including the
Apple II, the IBM PC and the DEC LSl-11
and VAX machines.
The only hardware systems lnmos
now sells are memory devices, but
the company is developing what it
considers to be a revolutionary
microprocessor for parallel processing . Called the Transputer, it is

intended to work with other identical
devices and use Occam as an
assembly level language. lnmos is
secretive about the Transputer's
architecture except to claim that it will
combine 4K bytes of RAM , a
high-performance processor and multiple channels on a single chip
implemented in CMOS technology.
The company envisages a computer
consisting of 256 linked Trnasputers,
on one wafer and providing 1M byte of
main memory and a performance of
2.s billion instructions per sec.-all for
$500.
But lnmos may never bring such a
product to market because the
company, majority owned by British
government agency the British Technology Group, lost about $30 million in
its 1982 fiscal year ending Dec. 31 ,
1982, and had revenues of only $20
million. Unless lnmos can approach
profitability this year in the cutthroat
market for 64K-bit dynamic RAMS, a
Conservative government-strongly
opposed to public ownership-may
write off the more than $150 million of
public money invested in lnmos and
dismantle the company. Meanwhile,
lnmos has been forced to hunt for
fresh funding from private sources
rather than the government.
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160Mbytes

Q.l

Q,

Single capstan
drive

Standard ~-inch tape

0

~
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24 tracks

Precision guidance

I

~

Superior ISV and
tape tension control

Under $1,000.00
in OEM quantities

It's your choice.
At Rosscomp, we build
the industry's finest, most
dependable 1/z-inch magnetic
tape drives to back up high-capacity Winchesters. Our D160 records 160M bytes
on 24 tracks in less than 20 minutes,
uses standard 1/z-inch tape, and fits into
an 8-inch envelope. No one
else can say that.

No one.
So for Winchester back
up that really works, come to
the experts. Us. Write for
details on our Evaluator Package, and see
for yourself how well we back you up.
Think about it. You've come a long
way in storage capacity.
And that means you've
got a lot more to lose.

ROSSC~MP
We're backing up your future.
16643 Valley View Avenue, Cerritos, CA. 90701 (213) 926-5533
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CDC investment may lead to
iAPX 286-, 432-based products
Smart and SASlthat's our newest
Winchester
Disk Controller.
Now you can take advantage
of our Yellow Brick Road to higher
performance. lower cost disk
controllers. and get a SASl/ANSI
SCSI interface. too.
Our newest version of the
WDI002 has a SAS! interface to
two Winchester drives or. with
the addition of our new WDl770
one-chip floppy disk controller.
up to two Winchesters and four
floppies from a single board.
This new SAS! interface
board includes our amazing
WDIOIO VLSI Winch ·:!ster Controller. plus our ECC and Buffer
Manager chips. The WD1770
floppy disk controller is another
VLSI marvel. with an on-chip
digital data separator.
As a result. our SAS! board
has far fewer !Cs than a Xebec
or Adaptec controller. So its
more reliable . More importantly.
it demonstrates how our proprietary chip-making wizardry works
to your advantage to drive costs
down. down. down.
Be smart. Get SAS! from
Western Digital. Just give us a call
at 714/966-7827.
.
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WESTERN DIGITAL
CORPOR

A

TIO

Co mponents Group.
2445 M cCa be Way
Irvin e. CA 92714 . 714/966-7827
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Innovative products such as a
fail-safe network-oriented database
file server employing four Intel
iAPX 432 processors could be made
available in the u.s. by Control
Data Corp., Plymouth, Minn. The
new products availability follows
CDC's acquisition of a 38-percent
holding in Systime Pie, one of
Europe's largest system integrators. CDC is investing $13 million in
the hope that Systime will achieve
its sales target of $100 million this
year, up 40 percent from fiscal year
1982. At press time, however, CDC
had not yet acquired u. s. marketing
rights to any Systime products,
says a Systime spokesman.
Based in Leeds, England,
Systime is a major CDC customer,
having
bought about $15 million
I
worth of CDC disk drives last year.
Most of the units were FSD, RSD and
Lark drives. Systime got its start in
building and selling commercial
systems configured around Digital
Equipment Corp. PDP-11 and VAX
processors. But Systime managing
director John Gow notes that the
company's strategy is to use Intel
Corp.'s much less expensive processors while retaining compatibility
with the large quantity of application software that Systime has
developed for DEC-based machines.
Systime's s series computers are
configured around the 16-bit Intel
8086 along with the 8087 numeric
data co-processor. They run the
Systime-developed, real-time,
event-driven MPS (modular programming system) operating system, which looks to a user like DEC's
RSTS, says Gow.
Systime's latest s series machine
is scheduled for release in July. The

S4000 is configured around the iAPX
286. It will include an operating
system resembling VMS on 32-bit
DEC v AX superminicomputers. The
S4000 is said to provide performance
up to the PDP-11/10 level and will
use CDC's latest 8-in. disk drives,
the fixed FSD and the removable
RSD.
CDC officials are reticent about
the company's plans for Systime
products in the u. s., although a
company spokesperson notes that
the s series is "an ideal vehicle" for
CDC's computer-based Plato education software.
Gow at Systime says that CDC is
also interested in Intel's 432
database processor chip set, which
supports high-capacity disk drives.
That processor could be used with a
host computer such as the v AX or be
shared via a local-area network. The
machine is programmed in Ada,
which is important to Systime
because of the company's increasing
business with the British military,
says Gow.
Another Systime product that
could be promoted by CDC in the
u.s. is Systel, a powerful transaction-processing system for DEC
machines, primarily the v AX.
Systime launched Systel in the u. s.
in 1981 from its Columbia, Md.,
office (MMS, September, 1981, p. 98)
and acquired one large customer,
Philip Morris. Systime suspended
active selling last year, however,
citing a shortage of staff to support
the product.
The $13-million capital injection
from CDC, plus about $8 million
more from institutional investors,
has diluted from nearly 30 percent
to 12 percent the share in Systime
MINI-MICRO SYSTEMS/June 1983

Introducing
abrainynew
solution from
the Wizards
of Winchester
Disk Controllers.
U.S. OEM Quantities

Summer ·s2

WDI002
NOW

$245

$195

WDIOOI

A new Winchester controller. Plus fioppy controller. On one low cost board.
Small enough to mount atop a 51it" drive. And ST500/SAIOOO compatible.
"Smarr you say? What did you expect from the Wizards of Winchester Disk
Controllers?
We promised you more for less. Our new WDI002 delivers. At $195 (U.S.
OEM quantities) it's $50 less than its predecessor. the WDIOOI.
The big news. though . is that we've made the WD1002 the brainiest disk
controller yet. with an abundance of new LSI innovations. Such as ourWDIOIO
single-chip Winchester controller device. It replaces the microprocessor on
our earlier bo ards. And about 25 other devices. Plus we've added the new
WDI014 Error Co rrection device and the WD1015 Buffer Manager device.
Because just about every system with a Winchester has a fioppy nearby.
we included our new WD279X single ch ip fioppy disk conWDl003
WDI004
troller.
too. So you get a complete. powerful solution on one
Fa 11 ·s3
Su mmer "83
reliable 53it" x 811 board. And you're o n the upgrade path to
$175
$150
our upcoming WDI003 and WD1004 boards.
To make our disk controllers even more irresistible.
we'll customize them to your bus and form factor. Or sell
you our LSI. along with everything you need to build a
co ntroller yourself.
It doesn't take too much brains to see that it's safe. smart
and simple to commit your disk-based systems to WD. Cali
our controller hotline. 714/966-7827 and we'll arrange to sit
down with you and get into the details you need.

l#ESTERN DIGITAL
Co mpo nents Gro up. 2445 M cCa be Way. Irvine. CA 92714 . (714) 557-3550
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---THE DATA DETECTIVE #2 - - -

The Case of t~e
Spuriou5 X-Off
The call came from one of my field service operatives late in
the day. After.spending hours at a customer's site he was
thoroughly frustrated. The symptoms were certainly baffling.
The customer had connected a new type of asynchronous
ASCII terminal to an existing 4 wire leased line using a new
202, 1200 Baud modem. Despite the use of a four wire line,
which permits constant carrier operation in both directions,
the computer was set up to operate in the half duplex mode
causing carrier to go on and off at the terminal end. Inexplicably, each time carrier detect came on, the terminal
responded with a single X-off which is the ASCII
control character that means do not transmit any more data
to me until I send you an X-on ·character. The computer
dutifullly responded to the X-off by stopping transmission
cold, and waiting in vain for an X-on from the terminal.
The customer's seemingly unreasonable hunch was that
the modem at the terminal end must be at fault - and as
another brand of 202 was at hand, the swap was made and by
golly the system functioned perfectly! But how could a 202
modem, the simplest of all modems, even if defective,
generate an X-off character or cause a CRT terminal to
generate one, and why did changing the brand of modem
make any difference?

Fl911r'9 1 : lpte;,. under lnVfft'91tlon In the -rch ror the 1purtou1 X-off.

Putting a breakout box between the terminal and the
suspect 202 modem showed at once that the X-off character
was generated not by the modem but by the terminal the
instant modem carrier was raised. Indeed, by using a jumper
wire to pin 8 (carrier detect) from a positive voltage it was
possible to get the terminal to send an X-off even with the
modem completely disconnected. Apparently any pulse on
the carrier detect input lead of the terminal triggered the
internal logic of the terminal causing a spurious X-off to be
outputted. The older modem brand worked because its
carrier detect signal rise time was so sluggish it couldn't
trigger the terminal logic. The quick fix was to strap the
computer end modem to transmit constant carrier since a
four wire line was being used anyway. A longer range solution
was provided by the terminal manufacturer, who in the next
production run eliminated the cross talk on the terminal
-R.G.
circuit board.

NEXT MONTH:
The case of the Modem Operandi!
Call or write for a free Glasgal catalog to solve
your data communications problems. Over thirty
leading brands of modems, multiplexers, testers,
data converters, switches, cab inets, cables and
lots, lots more stocked for same day shipment.
On-site service and installation available many
locations. Overseas orders invited.
Just out! " Techniques in Data Communications" - 209 pages $32.00.

GLASGAL
COMMUNICATIONS, INC.
207 Washington Street, Northvale, NJ 07647
(201 ) 768-8082
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held by the British Technology
Group, a British government-owned
agency. BTG is reducing its shares in
several British computer companies
as part of the conservative government's policy of privatism. BTG is
seeking a buyer for peripheral and
t erminal manufacturer Data Recording Instrument Co., whose
subsidiary, disk drive builder United Peripherals Ltd., now shares one
feature with Systime-a large
minority holding by CDC-in this
case, 24 percent (MMS, November,
1982, p. 145).
CDC has acquired all the stock and
assets of another British company,
Arbat Ltd., a supplier of DEC-based
systems to the international banking community. Arbat provides
facilities such as message switching
and foreign-currency transaction
processing. Based in London, Arbat
has offices in New York, Hong Kong
and Singapore. CDC says its
purchase of Arbat around the same
t ime as its deal with Systime is
purely coincidental, adding that
Arbat's systems complement CDC's
mainframe-based bureau operation.
- Keith Jones

NEXT MONTH IN MMS
July ' s spotlight is comput er
graphics and MMS will feature
two product focus articles. One
will cover a wall size graphic
projection system designed for
mass viewing of CRT-generated
color images . A second article
highlights a computer terminal
for measuring 3D objects . J uly
will also feature a product profile
of low-end graphic workstations
for distributed graphics environments.
Other articles will cover:
•Fiber optics for local a rea
networks .
•Graphics
hardwa r e
compatibility.
•A desk -design station w ith
multi-mode graphics .
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,a single source for multi-processor,
designe for OEMs and systems integrators.
Now thats intelligent.
F

Intelligent
introduces tlie

multi-processo~nI

user computer system.

The Datavue system offers OE Ms
and system integrators a powerful
solution for multi-user, multi-tasking,
terminal-based environmentsand all the advantages of singlesourcing.
With Datavue you configure just
the right amount of computer power
for current needs and deliver to your
customers a simple, economical
growth path from one to eight users.
Advanced systems architecture
delivers stand-alone performance.
For advanced applications-decision support systems, office automation, management productivity,
66

and even process co
provides a simple compu
ronment with a dedicated co
for each user (or control applicatio
Up to eight computer cards can
be inserted in the Datavue system
which resource shares mass storage
and common 1/0. Each user gets a
full microcomputer with a ZBOA,
64Kb RAM, and CP/M* 2.2. As a
result, all users get stand-alone
performance with the economies of
a multi-user shared resource system.

Add
yourcusto
Intelligent Syste
leader in designing a
cturing color graphics terminals. Now,
you can profit from our expertise
with: The lntecolor 2405, the indusM1N1-M1cRo SYSTEMS/June 1983

multi-user computer systems
5

6

7

8

Advanced architecture gives
each user a microcomputer
card with a ZSOA and 64Kb
RAM, and lets you add up to
eight terminals.

Common Centronics
printer port.

Dm.IUE. 132C
try st
rd ANSI color terminal;
ooiv $1295. The unique Datavue
132-column monochrome terminal
for spreadsheet applications; only
$1795. And the lntecolor8301R, an
advanced, dot-addressable, color
graphics terminal; only $3995.
Since you contract with a single
vendor, you can mix and match
terminals and get excellent product
discounts-increasing your profit
margins.
MINI-MICRO SYSTEMS/June 1983

Datavue price/performance wins,
especially with heavy compute
requirements. For example, a fouruser system with a full microcomputer for each user is only $7045or only $1762 a user/This four-user
system includes:
• 4 microcomputers, each with a
ZBOA, 64Kb RAM, 4Kb EPROM,
and 2 RS232-C ports
• 12Mb 5~ " Winchester hard disk
and a 1Mb floppy for back-up
• Shared resource management
card for mass storage
• Centronics parallel printer port
which all users can access
• CP/M 2.2 operating system, compatible with the world's largest
library of off-the-shelf software.
CIRCLE NO. 41 ON INQUIRY CARD

In addition, you can add users for
only $450 each. Consequently, you
can deliver precisely the computing
power your applications need.
Datavue's unique single-user
home system is fully compatible and
only $1995! To supplement your
sales of Datavue's multi-user systems, you can offer a single-user
home system that can be used as a
stand-alone or with a modem to
communicate with the base system.
The home system includes a Z80A,
64Kb RAM, 1 Mb floppy, two
RS232-C ports and CP/M 2.2. And
it's very competitive-in function
and price-with personal computers.
Put it all together with Datavue.
Stand-alone performance. Up to
eight users. Price and profitable
margins. Powerful options, from
synchronous communications to
80Mb mass storage, and more. Color,
graphics, and wide-screen terminals
(or use your own). A huge library
of off-the-shelf CP/M 2.2 software.
Plus, the unmatched advantages of
single-sourcing.
That's Datavue multi-processor,
multi-user systems. That's Intelligent
Systems.
More information. Datavue is
shipping now. OEM contract discounts are available. And a limited
numberofdealershipsareopen. For
details, contact Marketing Communications at 404/449-5961 , TWX
810 766 1581.
§

§~!~~+RJe··

AN INTELLIGENT SYSTEMS COMPANY
lntecolor Drive, 225 Technology Park. Norcross, Georgia 30092
404/ 449-W61.TWX610 7661561
1911 22nd Avenue South , Seattle, WA 98144
*CP/ M is a registered trademark of Digital Research . Inc.
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In the world of Winchesters,

only one company delivers the
proven technology and bread.th
of line you need-PRIAM.
Proven Performance. From the beginning in
1978, PRIAM has been the driving force in highperformance Winchester technology. And our
technical superiority and high reliability have been
field-proven in the most dynamic multiuser/multitasking environments.
A Growing Family Of Wiaaers. We've
established ourselves in the 14-inch market with 34, 68
and 158-Mbyte Winchesters. Our 8-inch drives have
capacities of 35, 70 and 105 Mbytes in a floppy-sized
package. And we've just added a high-performance
family of high-capacity 5 ~-inch Winchesters.

Or, if you have an SMD or ANSI controller, our
drives can be supplied with a matching interface.
Quality By Desiga. We're driving upwards
towards higher capacities, more compact packaging
and enhanced performance-with increased emphasis
on high quality and long-term reliability. And we've
committed the resources to meet that objective.
PRIAM Time.

If you're thinking about
Winchesters-think PRIAM. For more details,
call (408) 946-4600 or the sales office nearest you:
Los Angeles (714) 680-5195; Dallas (214) 690-0980;
Minneapolis (612) 854-3900; Waltham (617) 890-8920;
New York (201) 542-8778; Reading, England
UK-734-884788.

PRIAM Winchester Family.
Size
14"

8"

SV.."

Model
3350
6650
15450
3450
7050
804
. 502
503
504
505

Capacity (Mb)
34
68
158
35
70
105
SS
71
86
111

Access Time
46ms
46ms
46ms
42ms
42ms
42ms
32ms
32ms
32ms
32ms

SMART Ia~erfaces. PRIAM gives you the finest
in interfacing flexibility. Our intelligent interfaces can
control up to four drives in any mix, plus tape and
floppy backup. They're the fastest and easiest route to
putting a Winchester database in your system.

PRIAM

CIRCLE NO. 42 ON INQUIRY CARD

20 West Montague Expwy.
San Jose, CA 95134
(408) 946-4600
TWX 910-338-0293
FAX 408-946-5679
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Micros, communications products
highlight Hanover Fair
Germany's Hanover Fair, April
13-20, this year again brought
throngs of people to take in a host of
new products. What was lacking in
technological innovation was made
up for by the volume of products
directed to all levels of microcomputers-from hand-held units to
supermicros (MMS, May, p. 8). Also
noteworthy were the number of
large u.s. companies with videotex
and teletext demonstrations including Wang Laboratories Inc. and IBM
Corp.
Tricom Corp., Tokyo, Japan,
unveiled a hand-held personal
computer with a four-color graphics
printer. Called the TPC-8300, the
system is compatible with NEC
Corp.'s sooo personal computer.
The TPC-8300, based on an 8-bit
CMOS processor, is programmable in
NEC's BASIC. It includes 20K bytes
of system ROM, 6K bytes of RAM,
CMOS battery backup, a 2-line,
24-character LCD and a 62-key
keyboard with some user-definable
function keys. Options include a
Centronics-like printer and cassette
interface and an expansion memory
module for as much as BK bytes
of RAM. The product weighs about 2
lbs. The 100-employee company is
seeking u.s. agents to integrate the
product. The U.S. price is not
determined. In Germany, the product was introduced at a price of
about $334 to $417, including the
attached printer and a briefcase.
Tricom plans to add an RS232
interface by year-end.
Sharp Corp. debuted three microcomputers and demonstrated microcomputers driving industrial robot
models. The model 8100 business
computer is ~C68000-based and
runs UNIX System III. The 8100 has
MINI-MICRO SYSTEMS/June 1983

Facit's Twist terminal can be rotated 90
degrees . The product is scheduled to be
available during the third quarter of this
year in the U.S. for about $2100.

256K to 4M bytes of main memory
and a 14-in. monochrome or color
bit-mapped display that shows 16
colors (768 x 550 dots) simultaneously out of a choice of 512 colors.
Peripherals include a variety of
printers, 51/4-in. floppy disk drives
and a 5114-in. Winchester. The
system is Multibus compatible and
includes an Ethernet-compatible
controller board. Programming languages are c, FORTRAN, COBOL and
Pascal. A standard graphics package supports SIGGRAPH's Core
Level III standard. The system can
include a database-management
system and supports 3270, 3780 and
x.25 communications. The product
is scheduled for availability in
Germany in October or November,
and will be priced at about $7084
with dual floppy drives and $10,834
with a '10M-byte Winchester drive.
Sharp's MZ-3541 prototype office
computer is Z80A-based and is
programmable in BASIC. A 128Kbyte RAM is standard, which can be
expanded with two external 64K-

byte RAM modules. The system has
two minifloppy drives, a 12-in.
display, keyboard and interface
cards.
Canon Inc. showed several microcomputers, including a new model,
the As-100, which includes two
standard operating systems,
CP/M-86 and MS-DOS. The system is
8088-based and uses 64K-bit RAM.
Memory capacity is 512K bytes,
with expansions available in 128K-,
256K- and 384K-byte increments.
The 12-in. CRT screen can be
purchased in green phosphor or
color. Included in the system are
dual, double-sided, s-in. diskette
drives that hold lM byte of
information each. Programming
languages can include Canon BASIC,
GW-BASIC, Level II COBOL, Pascal
and FORTRAN.
Fujitsu Microelectronics' Professional Microsystems division
showed the Micro 7 6809-based
microcomputer, which is expected
to be available in Germany in
August or September, but which is
not yet scheduled for u.s. introduction. The Micro 16S, an 8086-based
product, which was introduced in
the u.s. at last year's Comdex
Show, is scheduled to be shipped
next month. Priced at about $1958
in Germany, the Micro 7 has 64K
bytes of RAM and can have 48K
bytes of graphic RAM. A color or
monochrome monitor is available.
The Micro 7 runs CP/M and can be
programmed in BASIC. Optional soft
cards for a zso and a controller are
available.
West Germany leads the world in
the promotion of ergonomic standards for computer terminals, so
the Hanover show was an appropriate launchpad for a microcomputer
71
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said to conform with the ergonomics
rulings added last year to the West
German industrial safety laws.
Unveiled by Nokia Data of Finland,
the Nokia PC competes head-on with
the IBM PC but offers several
advantages over the IBM offering,
according to Nokia. The Nokia PC is
configured around the Intel 80186
microprocessor, which is faster than
plans to introduce its
the 8088 in IBM's product. Nokia Hewlett-Packard
Micro 1000 16-bit computer, code-named
also points out its product's Shoehorn, in the U.S. late this month or
ergonomic advantages such as a early next month. The unit includes an
HP1000 A Series processor, a 10M-byte
black-and-white display.
Winchester disk drive, a Sony micro floppy
Sharp Corp. showed the I0-7000 disk drive and the RTEA operating system.
prototype seven-color printer that Prices start at $9500.
operates bidirectionally at 20 cps
and has a Centronics-compatible
interface. The ink-jet printer was
shown printing the screen information from an 8100 microcomputer,
also debuted at Sharp's booth.
Fujitsu showed its TTP16 16-dot
head thermal transfer printer that
works on both plain and coated
paper, the company claims. The
product prints unidirectionally in a Also at HP's booth was the ey.e·catching
ruggedized terminal displayed in a fish
single pass at 30 cps. Both parallel tank. The model 3081A data-entry
and RS232C interfaces are available. terminal , slated for introduction this
Sharp Corp. unveiled two electro- month, is targeted for industrial environments in which the air contains
luminescent yellow flat-panel graph- particulates.
ic/character displays, which it also
released at the recent Electro show remains extremely active in the
in New York. The LJ-320U01has320 European market. It used Hanover
columns x 240 rows of electrodes, to unveil several new products. The
while the LJ-512U01 has 512 6138 floppy disk drive, a 5%-in.
columns x 128 rows of electrodes. unit, is only about 1.34 in. high and
Prices for single-unit quantities in said to be the flattest drive in the
Japan start at the equivalent of world. BASF quotes an unformatted
$1500. Sharp started production of capacity of lM byte. A height of only
the units last month. Also intro- 2.34 in. is a highlighted feature of a
duced was the LM-480001G graphic new 8-in. BASF floppy drive, the
LCD, which has a 480- x 128-dot
6105. A third new product, the 6185
matrix and combines the dot-matrix fixed disk drive, a 5%-in. unit,
LCD panel with CMOS LSI on offers an unformatted capacity of
double-printed wiring boards. U.S. 27.5M bytes on three platters.
prices will be about $220 in
NEC Corp. showed a prototype
single-unit quantities. Samples are X.25 fiber-optic network system
slated for delivery in July.
that operates at lOM bps. As many
Although BASF ceased selling as 120 NEC PC 8000 microcomputers
OEM disk drive products in the U.S. can be connected using the network.
about two years ago, the company Screen contents can be sent from PC
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to PC with as much as 3 km. (about
1.86 mi.) between stations using
repeaters. Called the c&c-Net
Branch 4800, the network is based
around a Star coupler that can link
as many as six node stations, which
can support four workstations. As
many as 120 terminals can be
connected in a data bus star-shape
configuration. NEC plans to make
the network compatible with
OmniN et. Although similar to a
fiber-optic networking scheme developed by Codenoll Technology in
the u. s., NEC officials say its
network components, except for the
fiber-optic link, were developed
in house. Codenoll's network is
Ethernet compatible. Claimed advantages of fiber-optic links are
lower electrical noise and no
electrical shorts in the lines. The
cable, however, still is relatively
expensive. The 4800 system uses
the csMA/cn access method and
two-wire duplicated fiber-optic
cable, and it supports RS232C and
8-bit parallel interfaces. The system
is installed in about 10 pilot sites in
Japan. NEC officials in Tokyo say the
release of the product in the u. s.
and its price depend on reactions at
these pilot sites. The price is
expected to be lower than the price
guidelines for Germany of $417
including the node station and Star
coupler that can link multiple node
stations.
Nixdorf showed its dual Z80based 8810 workstation for the first
time at the Hanover Fair. The
microcomputer is intended to work
and be sold with 'Nixdorf's 8870
computers as either a personal
computer or a dedicated terminal.
Nixdorf officials say the company
plans eventually to offer the 8810
with other Nixdorf products. The
8810 is expected to be released in
the u.s. in the second half of this
year and will be priced at about
$5000 in single-unit quantities.
MINI-MICRO SYSTEMS/June 1983

• COCISMD COMPATIBILITY
• SMD Interface
• 10 MHZ Data Transfer Rate
• 20,160 Bytes Per Track
• 823 Cylinders

• 5, 6, 10, 12, 19, or 20 Heads

• PERFORMANCE
• 29 MSEC AVG Seek
• 8.3 MSEC Latency
• MODULARITY
• 6 Series 3 Models
• All Parts Common
(except HOA)

• STANDARDS'
·CONFORMANCE
• 19H RETMA Rack Mounting
• 10.5" H x 16.5" W x 25.2" D
•Safety

• UL 437, IEC 435, CSA 22.2
• Acoustic Noise

• NC60
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Northern California
(408) 732-2143

Southern California
(714) 842-0077

Dallas
(214) 644-1772

Boston Area
(603) 889-5561

Metropolitan New York
(201) 850-8400

Mini-Micro World
SHOWS AND CONFERENCES

Discounts of about 20 percent are trying to build distributor channels
available for quantities of 200. The for the 8870, which, when coupled
8810 is sold toward the 8870 base, with the 8810, is said to give
Nixdorf officials claim, because of distributors a more powerful resale
the large amount of software tool.
available for the 8870. Nixdorf is
Another boost for distribution
--------------------------------.

Announcing Jefferson's

ENERGYGARD™

Uninterruptible Power Supply
When your sensitive electronic
equipment such as mini/micro
computers, P.O.S. terminals, data
processing and related equipment,
are operating and performing far
below their designed task, the cause
is one or a combination of trans ient
surges, under/over or fluctuating
voltage or high frequency
interruption; also referred to as
"noise" or "dirty" lines.

A cure and solution to these costly
problems is Jefferson's family of
Mini-gard line conditioners.
However, if your equipment is up
against these problems PLUS
momentary power-outs, brown-outs,
and blackouts, the JEFFERSON
ENEAGYGARD'" maintenance free ,
battery back-up interruptible power
supply is the TOTAL SOLUTION .

For more information to remedy your "Down and Out" equipment,
contact Jefferson Electric, Dept. M.

rn
Litton
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~~~~:~t~n~~s~ri~ LECTRIC
840 25th Avenue, Bellwood, Illinois 60104
(312) 626-7700 •Toll Free: (800) 323-3293
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will be a desk-top version of the
8870 scheduled for u.s. release in
the third quarter of this year or the
first quarter of next year. The 8810
and 8870 were shown working
together at last year's Comdex show
in Atlantic City, N.J. The 8810's
price includes a display, CPIM
compatibility, a keyboard, a 145-cps
dot-matrix printer and dual minifloppy disk drives. Nixdorf hopes to
expand its distribution network
from 20 distributors to 35 to 40 by
year-end.
Another microcomputer, which
may be introduced early next year
in the u.s. for pilot installation, is
the 88BK 8086-based system. The
system integrates voice, data and
text information, and may be
introduced running MS-DOS. The
product is aimed at office applications. Prices are not yet set.
Another attraction at Nixdorf's
booth was a digital telephone, which
attracted Digital Equipment Corp.
president Ken Olsen to a private
room in Nixdorf's booth.
In the future for Nixdorf is an
artificial-intelligence system now
run by a Pascal program rather
than an AI language. Thus far, the
system is limited but provides
computer-system-development consultation, repairs faulty cars, names
an animal described by an operator,
detects contradictions in an operator's input and detects circular
arguments. The commercial implementation may be available in one
or two years. One use for the
AI system could be integrating
semi-customized systems in branch
sales offices of computer companies.
The 88AAP (autonomic workstation)
includes 128K bytes of MOS memory,
two 8-in. floppy disk drives and a
printer. There is no connection to a
host computer. A full knowledgebased AI system, according to
Nixdorf sources, would require 0.5M
bytes of memory and a 20M-byte
MINI-MICRO SYSTEMS/June 1983

Now you can combine Information Management,
Office Automation, and Corporate Database
Processing with the Britton-Lee IDM SYSTEM 600.
How do we achieve this?
1.
By tying your workstations. your personal computers.
your mini and super minicomputers and your mainframe to the
Britton-Lee Shared Database Resource.

2.
In addition. the IDM SYSTEM 600 raises the performance of your
information system by "offloading" the database task from your
crowded host Thus providing faster response when you work
with our "user friendly" software packages.

Get the corporate information story. Write or call us.

Cl Britton Lee, Inc.
90 Albrigh t Way. Los Gatos. CA 95030. (408) 378-7000 Telex 172585
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Winchester drive.
At the Hanover show, the head of
Olivetti's OEM operations in the
u.s., Riccardo Minuto, clarified the
company's OEM printer and disk
drive plans for the u.s. following

the demise this year of IrwinOlivetti, Ann Arbor, Mich. IrwinOlivetti was a joint company set up
last year to sell both product lines.
As expected, Olivetti has transferred its printer sales operation

Less cost. Immediate delivery. Just two reasons system houses
have looked to us for DEC compatible cabinets during the past
seven years.
Want more? Ask about our superior quality. And our complete
physical and functional interchangeability including DEC
compatible power sources.
Choose from our complete line of the most popular DEC
enclosures. But choose us. We look like DEC, you'll look like a hero.

~verest
~lectronic
~quipment, Inc.

2100 E. Orangewood Ave.
Anaheim, California 92806
(714) 634-2200

-Lori Valigra and Keith Jones

NEXT MONTH IN MMS
*DEC 1s a trademark
of Digital Equipment Corporation
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from Ann Arbor to Tarrytown,
N.Y., where it originated. It will
operate there under the name OPE
Printers Inc. , with president Gianni
Subrizi reporting to Minuto, who is
based at Olivetti's headquarters in
Ivrea, Italy. Minuto explained that
OPE Printers will concentrate on
selling two printer lines, the JP 101
spark ink-jet printer and the DY 250
daisy-wheel unit. Launched in 1982,
the JP 101 employs an electrical
spark to melt ink globules off of a
graphite nib. It generates characters from a 9 x 9 matrix and has a
quoted speed of 50 lines per min.
The DY 250, also announced last
year, offers a maximum speed of 35
cps and is the low end of a family of
daisy-wheel units. Minuto confirmed Olivetti has ceased selling
disk drives in the u.s. But he
revealed Olivetti hopes to reenter
the u.s. disk market this year
with the HD 563, a 51/4 - in.
Winchester drive unveiled for the
first time at Hanover. The 563
offers a higher capacity than the
existing HD 562, more than 19M
bytes unformatted on three platters, compared with llM bytes. The
track-to-track access time is
achieved using buffered stepping.
Minuto could not say whether the
HD 563 would be sold through OPE
Printers, an independent distributor or some other u.s. sales office of
Olivetti. He noted HD 562 users in
the u.s. are being supported by
Docutel Olivetti, a joint operation
with bank teller terminal manufacturer Docutel. Docutel-Olivetti
sells Olivettis M20 microcomputer
line and most other end - user
products in the u. s.
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The Systems in Manufacturing
section will center on the hottest
item today-robotics .
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The New Definition
of Performance

The CSS-BOO Compact Storage System
The Problem -design a disk storage system that
will raise the performance levels of a mini/micro
computer by strategically managing data flow.
The Solution-our CSS-800, the most intelligent
microprocessor-based storage system available
today.
Our advanced architecture combines a cache
memory with look-ahead buffering to cut access
time by up to 90% , making your computer faster,
more efficient, and more flexible than ever before .
With 70 Mbytes of disk storage and 22 Mbytes
of tape backup , our entry price , cost per Mbyte,
and price/performance ratios are the best in the
industry.
You need a storage system that is dependable as
well as fast . The CSS- 800 with Winchester
technology affords maximum availability. Built-in
diagnostics assure the reliability of all drives ,
controllers , and interfaces. Modular design makes
repairs fast and easy. And we've backed the 800
with TRW's nation-wide service program to insure
prompt and complete maintenance.
MIN I-M ICRO SYSTEMS/June 1983

The DEC Plug-in Solution
Totallly DEC * compatible, the CSS-800 emulates the RK07 disk and
TU10 tape drives . System support is available
under RSX-11M , RSTS/E and RT-11 operating
systems as well as DSM, TSX, and UNIX. Q-bus
or Unibus host interfaces are standard features.
The whole rackmount or desktop package is only
5 114 inches high and weighs 42 pounds . Just plug
our host interface into your back-plane and you 're
up and running with a truly compact and efficient
system .
In today's complex world, the CSS-800 gives you
a new definition of performance - more capacity
and more speed for less money. Call us TODAY at
morn 368-2811 , and we'll show you the technology of TOMORROW.
• DEC. RK07 . TU10. RSX -11 . RSTS/ E. RT-11 . DSM . 0 -Bus and Unibus are registered
trademarks of Digital Equipment Corporation. TSX is a registered trademark of S & H
Computers. UNIX is a registered trademark of Bell Laboratories.

U.S. DESIGN CORPORATION
5 1 00 Philadelph ia Way
Lanham , Maryland 20708
(301) 577-2880

(800) 388-2811

TWX 710-828-0417
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Not a totally unexpected jump.
After we designed, built, and delivered the
most cost-effective and manufacturable 8"
Winchester on the market, most people figured it
would only be a matter of time until we came out
with a 514" version. And they were right.
But while our Q500'" Winchesters are no giant
step for us, they do put quite a bit of distance
between us and the rest of the 514'' market.
You see, we didn't have to reinvent the wheel.
Just make it a little smaller. And that makes a big
difference.
For example, by using the proven technology
we developed for our Q2000'" 8" drives, we're
able to offer our Q500 drives in 20-, 30- and 40megabyte versions. Capacities that are extremely
difficult to achieve with a stepper motor drive.
But which are no trouble at all for our rotary
torque actuator, optical encoder and temperature
compensation servo combination.
We've also been able to build in the technical
margin of our Q2000 series. And the speed of our
new 85 megabyte 8" drive. At 45 ms access time,
our Q500 is ideal for the multi-user applications
you' re thinking about.
Finally, and perhaps most important, the Q500
series can be manufactured quickly, easily and in
large volume, just like the other members of our
Quantum family.
Our ability to produce as promised is one of the
things that helped make us the leader in the 8"
market.
And it can help you, too. Especially when it
comes time to fill orders.
Speaking of which, you really should find out
more about our Q500 drives as soon as possible.
In fact, the sooner the better. There's a lot to be
said for getting the jump on your competition.
Quantum Corporation, 1804 McCarthy Blvd.,
Milpitas, California 95035. Eastern Regional Sales
Office: Salem, New Hampshire ( 603) 893-2672.
Western Regional Sales Office: Santa Clara,
California (408) 980-8555. International Sales
Office: Milpitas, California (408) 262-1100.
TWX: 910 338-2203.

ounn1um

©!982 Q. C.

QSOO and Q2000 are trademarks of Quantum Corporation.
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* * *
32-

RA*

Universe 68/05 rll'St

UN - o
atible
Real-T1n1e OS, Too

to Smash Price Banier
The new Universe 68/05 is the first
true 32-bit computer priced under
$10,000 (OEM quantity one). 'True"
because, unlike other 68000-based
systems, the Universe 68/ 05 handles
32 bits in parallel on its VERSAbus.

Outperfonns VAX*

performance versus that of 32-bit
"superminis" several times more
expensive, like the VAX-11 /750.

Its price is even more impressive
when you look at Universe 68/05
11.25

MIPS

J.75
l390ns
400ns

Cycle
time

J

Bus
rate

] 20Mb/ sec

J 13.5 Mb/ sec

Price t=l$JOK
] $60K

U~iverse 68/ 05

D

VAX-11/ 750

D

* *

High-Speed 68000,
4Kb Cache, 32-Bit Bus
The key to that performance is a
4Kb cache that eliminates processor
wait-states and takes full advantage
of a 12.5MHz 68000 processor. Also
included are a separate 680001/0
processor, four serial 1/0 ports
(expandable to 64 ), 256Kb RAM
(expandable to 3Mb), 20Mb/sec,
32-bit VERSAbus, 10Mb Winchester,
1.25Mb floppy disk, and 5-slot card
cage. All in a 7-inch enclosure.

UNOS ~ our UNIX* Rev7-compatible
operating system with real-time features, runs Pascal, Fortran, C, BASIC,
DBMS, and third party application
programs.
For more information, just attach
your business card to this ad and mail
to Charles River Data Systems, 4 Tech
Circle, Natick, MA 01760. Or call us at
(617) 655-1800. We'll send you a
copy of "The Insider's Guide to the
Universe;· a detailed discussion of the
technical concepts behind this
remarkable new computer.

CHARLES RIVER DATA SYSTEMS
*VAX is a trademark of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories. UNOS is a trademark of Charles River Data Systems.
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Mini-Micro Interpreter
An analysis of news, issues and trends affecting the computer indu s try

Europeans set the pace
for several Ada developments
By Keith Jones
While development of the Ada language in the
United States has been supervised closely by the
Department of Defense, the European community
believes the major Ada applications will be nonmilitary
projects such as industrial control and telecommunications. It is therefore appropriate that in Western
Europe-where Ada was designed-the main driving
force behind pan-European Ada initiatives is a civil
authority, the European Commission, Brussels,
Belguim. This agency implements and administers the
rulings of the European Economic Community.
Because the commission's policy is to share Ada
projects between at least two organizations in at least
two countries, its supervision solves some of the
problems that often occur in Europe when hardware
and software efforts are fragmented along country
boundaries. Europe is stronger in software development than in hardware advances, and this relative
strength is enhanced by the country/industry cooperation encouraged by the European Commission. The
commission funds about a dozen projects, two of which
involve product developments (see "Two Ada groups
plan products," p. 87), and the rest representing mainly
feasibility studies. It plans to support four other
product-development projects scheduled to begin late
this year.
Ada-Europe umbrella

The commission's other main contribution to European cooperation has been the establishment and support
of Ada-Europe. Set up about three years ago, this body
combines Ada experts from all over Europe into several
specialist working groups. Apart from helping the
European Ada community to exchange information and
pool expertise, Ada-Europe advises the European
Commission on project-funding activities.
Ada-Europe is roughly equivalent to AdaTec, a
group set up by the Association for Computing
Machinery's Special Interest Group for Programming
Languages (SIGPLAN). Supported by the European
Commission, Ada-Europe and AdaTec staged a joint
conference in March in Brussels. Such joint meetings
are likely to become annual events. The March
conference included reports from European and u .s.
delegates on the implementations of Ada compilers and
MINI-MICRO SYSTEMS/June 1983

The Ada programming support environment is the design being
followed by Ada product developers in the U.S. and Europe. The
kernel APSE includes a run-time system and 110. The minimal APSE,
compared to the full APSE, provides a minimal set of tools for
developing and supporting Ada programs.

Ada programming support environments.
Ada-Europe members come from more than 50
organizations, including major European computer
manufacturers such as Philips, Nixdorf Computer
Corp., Siemens Corp., Olivetti Corp. and Cii Honeywell Bull. Academic institutes and software houses also
figure strongly in Ada-Europe's membership. Not
surprisingly, therefore, Ada-Europe includes an information-dissemination working group aimed at establishing effective communication between members.
Chairman of the group is Mel Jackson, principal
research engineer at Standard Telecommunications
Laboratories, Harlow, England, part of telecommunications-equipment manufacturer Standard Telephones
and Cables Ltd. "The Ada community in the United
States has benefited from using Arpanet," Jackson
notes. 'We will use a service called the Telematics
Support System, which will operate over packetswitched networks." Jackson says the European Commission is funding the development of suitable communications software for Users' machines. The system may
81
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also provide an interface with Arpanet, he adds,
although there could be security problems because of
the military information on Arpanet. "Ada-Europe is
totally. nonmilitary," says Jackson.
Even if transatlantic communication via Arpanet
proves impractical, Ada-Europe is willing to communicate in other ways with the u .s. Ada community.
Ada-Europe secretary Garth Glynn, who works for
Ferranti Computer Systems, Cwmbran, Wales, points
to the general accessibility of Ada-Europe members
and to the Ada-Europe News newsletter. The newsletter is incorporated in an EEC-sponsored quarterly
publication, Real Time Data News, distributed by Dr.
Gordon Bull of Hatfield Polytechnic, Hatfield, England.
A year's subscription sells for £5 (about $8) to
subscribers anywhere, including the u.s.
Formal language description sought

One Ada-Europe working group plans to produce a
formal description of the lanugage. This part of Ada
technology is more advanced in Europe than in the
u.s., says working group chairman Joe Stoy at the
Programming Research Group in Oxford University's
Computer Laboratory. Stoy says related work is
ongoing at New York University involving semantics
analysis with a translator written in the Setl language.
But he believes that two partly completed European
formal definition projects can provide wider facilities
than the NYU project. "A formal definition with a
precisely defined notation can expose the language to
criticism, form the basis for design and implementation
and precisely control the language," Stoy explains. He
notes that the European Commission plans to fund the
development of a formal definition as one of its four new
Ada projects and believes that the contract will go to
either the Danish Datamatic Center in Copenhagen,
Denmark, or to System KG, Karlsruhe, West Germany.
Their partial definitions employ different notations but
use the same mathematics, Stoy says.
System KG, in cooperation with the University of
Karlsruhe, has taken over responsibility for a formal
definition partly completed by the French government
research establishment, INRIA, near Paris. INRIA's
activities were funded indirectly by the u.s. Department of Defense, via Honeywell, which won the DOD
design contract in 1979, and Cii Honeywell Bull, which
performed the design work and subcontracted the
formal definition to INRIA. Stoy hopes that the formal
definition will go out for bids this year and that it will be
completed by the end of 1984. "It will be too late to help
with the prototype compilers being developed now,"
Stoy says. "But it should influence work on production
82

compilers and, most importantly, applications." He
says precise informal definitions will also be much
easier to write using a formal definition. A formal
definition must be widely accepted before the first
five-year review of the Ada standard adopted this year
by the American National Standards Institute, he adds.
Stoy's remarks point out the immaturity of even
fundamental Ada systems software, but Ada-Europe is
already hatching fledgling application-oriented groups,
three of which are telecommunications, computerintegrated manufacturing and numerical analysis.
Transporting Ada between compilers

One of the most active Ada-Europe working groups,
the Portability Group, has produced a guide on the
considerations involved in transporting Ada application
programs between compilers. Even though Ada is a
standard language, problems can develop when different Ada compilers are used to produce code for one
target machine or when one compiler is used for
different target CPUs. Portability Group chairman John
Nissen of GEC Telecommunications Ltd., Coventry,
England, says, "Ada compilers have no common front
end, and there are lots of little things the programmer
can trip on in host-target application-program development." He adds, "The defined types in Ada, for
example, are affected by the word length of the target
machine."
Nissen says that the portability guide originally
covered the 1980 Ada definition, but it is being updated
to examine ANSI-standard Ada and will soon be
available in book form. The same applies to the working
group's guide on compiler specification and selection. A
third guide on Ada application writing style will also be
available soon, Nissen says.
Another working group is advising the European
Commission on the role of a European Ada validation
center similar to the u.s.'s Ada Compiler Validation
Organization. The European group is examining the
feasibility of using the validation software developed by
Softech Inc.
Another group directly helping the commission is
examining a community-funded project to produce a
portable Ada programming support environment. The
group plans to produce a user's guide to the minimal
APSE, which provides the essential tools for producing
Ada programs, including a debugger, an editor and a
linker/loader (see chart, p. 81). The Environment
Group is also considering links with the Kapse Interface Team Industry and Academia, a U.S. group
developing standards to promote interoperability
among APSES. Established as a spin-off of the DODMINI-MICRO SYSTEMS/June 1983

IT'S TIME TO TAKE YOUR
PLOT 10 IDEAS OUT OF STORAGE.

Give your imagination the benefit of the
latest graphics technology, with a D - SCAN~-~ml;;;;~
dual-microprocessor GR-2412 raster
.J
terminal.
For example, the GR-2412 's
remarkably fast, remarkably accurate
4014 emulation makes it a snap to add
color and selective erase to existing PLOT
10 routines.
And its high resolution 1024 x 780
raster display, with exclusive antialiasing hardware, means image
quality that rivals a storage tube.
If your ideas grow too big for
PLOT 10 to handle, you can always
take advantage of the GR-2412 's
unsurpassed collection of standard
graphics features. Like local transformations. Closed figure drawing. Up to
768K bytes of local segment memory.
And a software utility package that
Plot 10 and 401 4 are trademarks of Tektronix, Inc.

can replace lines of PLOT 10 code with a
single FORTRAN statement.
Something else to consider while you 're
thinking about the future .
Our past.
D-SCAN products have been field
proven for over a decade. And every
one is crafted by Daini Seikosha Co.,
Ltd. (Seiko) , known worldwide for
its precision watches, robots, and
computer peripherals.
For immediate information on the
GR-2 412 , contact Seiko Instruments
U.S.A. , Inc., 2620 Augustine Drive,
Santa Clara, California 95051 .
Telephone ( 408) 727-0768 .
Because ideas in storage don't
get any better. Just older.

D·SCRn
Seiko Instruments U.S.A. , Inc.

on the half-

Seagate Technology ·
down-sizes the Winchester again. Now you can
store five megabytes
on-line in half the height
of our standard SY.."
Winchesters.
Our new half-high ST206

offers the
same five megabytes (formatted) of storage
capacity in a new, low-profile
design. And we've included
rugged plated media for
even greater reliability.

The
perfect halfhigh companion.
Now you can fit two halfhigh discs, our new ST206
and any half-high minifloppy,
in the same space as our standard Winchester. The ST206 is

~hell, from Seagate.

the perfect size for your new, interface as the OEMs favor- size. The ST206 is an excellent
low-profile system designs.
ite Winchesters-the Seagate value. Especially in volume.
It's also rugged enough for
ST406 and our ST706 remov- Get small now.
able cartridge Winchester. It's
portable applications.
Evaluation units are availjust smaller.
able now. So don't wait for
Nothing has changed
Shrinking the cost
promises. Call Seagate today
but the size.
of Winchester.
and get five megabytes on
The half-high ST206 has
We've reduced more than the half shell.
the very same capacity and

Seagate Technology

c5S)'

360 El Pueblo Road, Scotts Valley, California 95066 1408) 438-6550, TELEX 172114 SCVL
Regional Sales Offices: Hopkinton, Massachusetts f617J 435-6961 ; Newport Beach, California
1714) 851- 9964; Richardson , Texas 1214) 783 -6711; Schaumburg, Illinois 1312) 397-3727
European Sales Office: KrelJlerstrasse 21, 8000 Munich 80, West Germany, 89-43-13-900,
TELEX 5 213 379
Authorized U.S. Distributor: Arrow Electronics

'Turning the tide in disc technology''
~
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Anadex SILENT,SC:FUEIE™ Printers:

in production for well over two years with
proven reliability. Field data verifies that
Anadex printers have over 99% reliability .

From needle-shy
children to computerized test
labs, potential noise sources
can play havoc with the tranquil
atmosphere of a medical facility.
And although there may be no easy way to quiet
panicky children, Coulter Electronics - a leading
manufacturer of blood analyzing systems - significantly reduced their system noise levels by installing our Silent/Scribe matrix impact printers.
Operating at less than 55dBA, they run almost unnoticed while recording test data .
But besides being among the quietest printers
available , there are a number of excellent reasons
for buying Anadex printers.
Here are reasons people give us.
The ultimate in printing flexibility ... high speed
for drafts and letter quality for finished copy.
High resolution graphics capability standard
with all printers .. . and simple software.
Ribbons are quick- in, quick-out long lasting
cartridges ; no messy, difficult spool-threading.
Both RS232C serial, and parallel interfaces are
standard , so interfacing to your computer is
usually a matter of plug-it-in and start printing.
Anadex printers are among the most reliable
you can buy . The basic print mechanism has been

So call us today at the toll-free numbers listed
below for complete details and to set up a demonstration .
You may not need the quiet atmosphere of a
hospital in your home or office, but isn 't it nice to
know that it's available?

CALL (800) 792-7779
In California Call (800) 792-9992

A~,~~~~x
FOR TH E WORLD

Model
DP-9000A

Silent/Scribe Printers. Quietly going about your business.
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, I L(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
ANADEX, LTD. • Weaver House, Station Road• Hook, Basingstoke, Hanis RG27 9JY, England• Tel : Hoo·k (025672) 3401 •Telex: 858762 ANADEX G
ANADEX GmbH • Behringstrasse 5 • 8752 Mainaschaff •Frankfurt , W. Germany• Tel : 011·49·06021 -7225 •Telex: 4188347
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The Interpreter
backed Kapse Interface Team, KITIA's approximately 30
members include four from European companies with
expertise in interoperability among APSES.
European Comission projects

A project aimed at developing tools to fit APSES is the
largest project planned by the European Commission.
Around 10 million European currency units (about $10
million) have been allocated for this work, which should
provide support tools for the whole life cycle of an Ada
software program. The formal definition pr oject will
get 2 million ECUs, while the other two projects will
receive 3 million and 5 million ECUs, respectively, and
will cover software-writing techniques and pilot application development.
The feasibility studies supported by the commission
can receive 100-percent funding to a total of 100,000
ECUs. One of the most important studies, performed by

TECSI-Software, Paris, and Systems Designers Ltd.,
Fleet, England, involves life-cycle support tools. John
McDermid, senior consultant with Systems Designers,
notes that the study's results are available. They
descr ibe a set of tools that can be used and interlocked
with an APSE. The study investigates t he CORE and A-7
system-development methodologies, both of which the
study recommends for consideration in future APSE
developments. The study team used CORE and A-7 to
generate Ada coding and to make code changes that
might be required later.
CORE, a European methodology, was used for
developing an expression ofrequirements for a complex
system in which the potentially conflicting views of
several individuals must be reconciled. A-7, developed
for the reimplementation of software in the u .s. Navy's
A-7 aircraft, was used to amplify the expression of
r equirements into a formal, independent language.

TWO ADA GROUPS PLAN PRODUCTS
The t wo largest Ada projects
funded by the European Commission
may lead to products that could
eventually be available in the u.s.
Siemens and French companies Cii
Honeywell Bull and Alsys, are working
on a portable "root" Ada compiler.
While Siemens and Cii Honeywell Bull
are mounting the compiler on their
mainframe hardware, Alsys is working
on a fully optimized version for the
Motorola 68000 (MMS, February, p.
72) and is considering compiler
products for the Intel 8086 and IBM
Personal Computer.
With its fault-tolerant 16-bit CR80
system, Christian Rovsing, Copenhagen, Denmark, will be one of the
earliest companies to offer Ada in the
u.s .. says Borge Bestergaard, president of the company's u .s. Defense
division in Thousand Oaks, Calif. CR is
a member of the consortium handling
the comm ission 's second majo r
development project, which centers
on a portable minimal Ada programming support environment. Another
partner in this project is the Danish
Datamatic Center, Copenhagen, a
consulting group mainly concerned
with transferring technology from the
academic community to industry.
The senior partner in the consortium is Italy's Olivettti,which is leading
the work on the MAPSE, says project
secretary Fabio Giammessi at
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Olivetti's office-automation department in Pisa . Giammessi says
Denmark's ooc is developing A Code,
a portable, low-level, microprogrammable, intermediate language that will
be supported by the MAPSE. Host
hardware for the MAPSE at Olivetti is
the company 's S3000 processor ,
which forms the basis on which
Olivetti 's 16-bit Zilog z0000-based
microcomputer line, the M-20, is built.
Giammessi reveals that Olivetti may
use Ada to rewrite the s3ooo
operating system, which is currently
implemented in Pascal.
Olivetti is also considering developing applications in Ada, although
Giammessi acknowledges that Ada
lacks COBOL'S report-writing facilities.
But he points to several Ada
advantages, including the facility of
interfacing Ada packages with each
other and the extremely safe Ada
compilation . He also says Olivetti
plans to develop a subset of Ada.
Giammessi is not sure if Olivetti will
make its Ada offerings available in the
u.s. , although he notes that Zilog Inc.
is assessing the products' potential.
In contrast to Ol ivetti 's rather
cautious approach to the u.s ., CR has
sold about 25 CR80s in the u.s. over
the last five years . Bestergaard of CR
points to the strong need for his
company to offer Ada in the u.s.
because most of CR's u.s. sales are to

"government agencies," Bestergaard
says.
CR 's Ada project manager in
Copenhagen, Nils Joergensen, says
that CR and ooc plan to make A Code
portable across stack-oriented machines . He also points to work on IML
1 , a higher level intermediate language designed to run on any target
machine for which a run-time system
has been prepared. The Motorola
68000 and Intel's 16-bit iAPX 186 are
under consideration . IML 1 differs from
Diana, the high-level intermediate
language employed by Alsys and by
Intermetrics Inc. in the u.s., which is
developing an APSE for the u.s. Air
Force.
The European Commiss ion is
prepared to give a maximum of 50
percent toward the cost of development projects, as opposed to feasibility studies, which can get as much as
1oo-percent funding. Development
funds can be in the form of a loan with
or without interest if the project is
intended to culminate in a commercial
product. But if the work does not lead
to commercial exploitation within a
five-year period, the beneficiary is
released from its obligation to repay
the loan, as long as the commission is
satisfied with the beneficiary's reasons.
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Finally, Ada-oriented design specifications were
produced using ANNA, a language developed at Stanford University for annotating Ada programs. The
study concludes that ANNA is difficult to use, although
it recommends that a new version should be investigated. McDermid at Systems Designers also points to
Special A, an ANNA alternative that was developed by
Cii Honeywell Bull in France.
Distributed shortcomings

Nearing completion is another study that reveals
that Ada is far from ideal for distributed microprocessor systems that don't share one main memory-that is,
in which multiple processors and memories are distributed among multiple buses. Italian industrial systems
house Zeltron Automazione, Milan, and SPL International, Abingdon, England, conducted the study. Study
team member Roger Stammers of SPL says, "Distributed hardware was not considered in the design of Ada. It
can be used, but only if restrictions are imposed."
Stammers notes that two Ada tasks cannot share a data
structure if they do not share a memory, so program-

This plain-speaking guide tells you how one
programmable logic device can replace a handful of
fixed-function LSl/MSI devices, or how programmable
logic can eliminate the long lead times and prohibitive
costs of custom logic.
To receive your free copy, circle the reader service
number, or for immediate action call Data 1/0
TOLL-FREE at 800·426·1048.
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mers are restricted to Ada's task-rendezvous feature,
the only way to communicate between tasks. Another
important distribution problem, Stammers says, is that
Ada assumes there is a single central "heap" administered by the run-time system and onto which access
objects-pointers to other objects-are placed. He
concludes that programs in distributed systems must
employ a pragma (instruction to the compiler) indicating which heap partition is being used for an access
type. A third problem Stammers mentions is Ada's
provision of a special package that gives information,
such as word length, about the target machine hardware. He says several versions of that package will be
needed in a distributed system supporting different
microprocessors.
The commission also supports cooperation among
about a dozen European companies and institutes
researching Ada's effectiveness for specifying systems.
Professor Stephen Goldsack of Imperial College, London, the prime contractor, says the organizations
involved are studying features, such as formalized
comments, that can be added to Ada while not
abandoning the legal version of the language. Goldsack
cites Ada features, such as strong typing, that lend
themselves to system specification.
Strong typing is also a feature of Pascal. Another
commission-backed study is researching the ease with
which Pascal programs can be converted to Ada. The
participants are Hollandse Signaalapparaten BV, Hengelo, the Netherlands, and SPL International.
Another English/Dutch project is a study aimed at
producing guidelines to ensure that Ada program
library packages are portable. The participants are
Mathematisch Centrum, Amsterdam, the Netherlands,
and the National Physical Laboratory, Teddington,
England.
Nissen at GEC Telecommunications says at least one
commission-backed study is the subject of controversy.
Conducted by GEC and the Danish Datamatics Center,
the study is exploring the possibility of using the APSE
to support not only Ada but also CHILL, a language used
in the telecommunications community. Nissen notes
that CHILL was developed in parallel with Ada and
unsuccessfully competed with the language design that
became Ada. However, fundamental similarities exist
between CHILL and Ada, he says, including CHILL'S
suitability to embedded systems and real-time applications. CHILL has been adopted as a standard by
international telecommunications body CCITT, but Nissen believes that Ada will be adopted more widely
because of its popularity among the academic
community.
D
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CANON OFFERS A !iNIALL SENSATION:

The thinnest megabyte
in the whole wide world.
Everybody else's half-height SW' floppy disk
drive is at least 41 mm high.
Our new 1-megabyte 51/4" floppy disk drive
(MOD 221) is a mere 33.5 mm.
And our 2-megabyte dual disk drives
(MOD 422 and 423) are only 57.5 mm high a mere 28.75 mm per megabyte!

~~~~t1

User convenience
• Single-pushbutton media locking and ejection.
Anti-crunch mechanism prevents damage to
improperly inserted media. Pushbutton is
locked while drive is in R/W operation .

Reliability
• Wear and shock resistant thin head designed and manufactured by Canon.
• Soft-landing head mechanism eliminates tap
damage.
• Brushless direct drive motor.
• Low parts count.
• No lubrication required.
•Total head shielding.
• Circuitry designed for least amount of noise
interference.

Design Benefits
• Space savings.
• Front panel removable.
• Available with standard half-height panel as
option.
• Industry compatible interface.
• Low power consumption.

Dual Drives -

MOD 422, MOD 423

• Two drives equal only 2/3 the height of
standard 51/4'' floppy drive.
• Cost savings: less than the cost of 2 separate
drives.
• Power savings: two drives require approximately the same power as only one drive.
• MOD 422 has one stepper for both drives;
MOD 423 has separate stepper for each drive.
Canon
MDD221

Standard
hatt-height

Canon '
MOD 422 & 423
Dual drive

Standard drive

33.5nvn

41 mm

57.5mm

82.5mm

We have a lot more to tell you about these
drives. Call Lee Heller at (516) 488-6700,
Ext. 4958, or mail the coupon to
Canon U.S.A., Inc., Peripherals Division,
One Canon Plaza, Lake Success, NY 11042.
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you't-e smart.
But you~e not
smart enough:'
11

Your 3278 and 3178 terminals
have a lot on the ball. But.
11

"Now don't get us wrong . We know your
terminals have local storage. Cursor editing . Lin e
delete. Not bad, IBM . But not up to where they
could be.
Because our new AVATAR TC3278 can take
any 3278, any 3178, or any IBM plug-compatible terminal and move it up past smart, past
intelligent and turn it into a functioning
standalone interactive workstation with personal computing capability. For not much money.
And it only takes five minutes to install. How's that
for smarts?
11

Look at these plusses, IBM."
"This TC3278 gives you all that
power with your existing terminal.
So it takes less space, requires less
maintenance. There's no retraining
because people work on their famil iar IBM equipment.
Your terminal will be able to
communicate with your main database, with other non-IBM host computers in your organization, even
with public databases, to ensure
you ' re using consistent and accurate
information .
Our TC3278 comes complete
with its own word processing and
elect ronic spreadsheet software, fully
functional on your existing 3278 and
3178 terminals.

"We're going to make you
more productive."
" The name of the game is that this
AVATAR TC3278 is going to increase your productivity, IBM . For not much money and no
trouble at all.
Contact one of our guys for more informat ion . Write 3R Computers, 18 Lyman Street, Westboro, MA 01581 . Or call us at (617) 366-5300 .

Making IBM smarter since 1983.
© 1983 RRR Computers, Inc. Avatar is a trademark of RRR Computers, Inc.
IBM is a registered trademark of International Busi ness Machines Corp.

90

CIRCLE NO. 60 ON INQUIRY CARD

MINI-MICRO SYSTEMS/June 1983

The lnt•~rpreter
Personal computers' entry further clouds
terminal market boundaries
By Dwight B. Davis
terminal manufacturers recently started getting
new competition from personal computers masquerading as networked terminals. These brash newcomers,
often carrying the communications-oriented moniker of
"intelligent workstations," couldn't compete with commodity-level terminals on a price basis. But they could
offer a major advantage that helped offset their higher
prices: along with performing standard-terminal database entry and access functions, the personal computers/workstations could offer local processing on users'
desks. Some terminal manufacturers have welcomed
this trend toward networked personal computers and
have introduced their own workstation products based
on their traditional terminal lines.
Long before personal computers began to dissolve
the boundary between user-programmable intelligent
terminals and microcomputers, the internal divisions
between classes of terminals had started to blur. One of
the main distinguishing features between "dumb" and·
"smart" terminals-the latter's enhanced editing capabilities-became so inexpensive that Al Maurer, vice
president of marketing at Esprit Systems Inc.,
Commack, N.Y., is prompted to say, "The 'dumb' and
'smart' terminology has faded into obsolescence over
time. There is no longer any such thing as 'dumb."'
Even at Lear Seigler Inc., Anaheim, Calif., which
trademarked the "dumb" terminology for its low-end
terminals, the distinction between dumb and smart
products is very hazy. "There are terminals like the
DEC VTlOO that by traditional definition are dumb
terminals because they operate in a conversational
mode, but they sure do have a lot of features too," says
Catherine Raftery, Lear Seigler's director of marketing. She points out that dumb and smart terminals
serve essentially the same applications, with the
system software determining which type of terminal is
used. "It all depends upon if the writer of the system
software put the burden on the host or on the terminal
to do certain functions," she says. "System software
can emulate most of the functions of a smart terminal
and, to the user, it's transparent whether something is
happening in the terminal or the host."
Regardless of how the terminal market is sliced,
however, most vendors agree on several trends.
Terminal unit shipments are expected to continue
growing in the 20- to 25-percent range each year for the
CRT
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1982 U.S. TERMINAL MARKET
INSTALLED BASE-UNITS

Conversational CRTs
28%
Honeywell,
Burroughs,
Sperry & plug
compatibles

4.8%
Clustered
processing CRTs

6.7%
6,859,000 units

Serles/1,
----system/34, 138
& plug compatibles

11%
Source: International Data Corp.

International Data Corp.'s view of the 1982 U.S. terminal market
indicates that IBM terminals and plug-compatible products account
for 42 percent of the installed base. Mary Lynn, a research analyst .
with JDC, says future reports covering the terminal market will
probably merge the conversational CRT and editing/other CRT
segments because the distinction between them has become so
hazy. JDC predicts that the installed base will grow at a 23. 19-percent
rate annually between 1982 and 1987.

foreseeable future. Dropping terminal prices and
margins, however, will keep revenue growth lower,
perhaps about 15 percent each year. To keep the
margins respectable as prices drop, almost all major
u.s. terminal vendors now use offshore manufacturing
facilities. And, although it's becoming less expensive to
add features and intelligence to terminals, the terminal
vendors believe the inevitable price differential between their products and personal computers will
ensure that the traditional terminal market remains
healthy for a long time.
Micro threat still limited

Aside from the price differential between terminals
and microcomputer systems, terminal vendors believe
that many generic applications will always be straightforward database-access operations with no requirements for local processing capabilities. "The smart
terminal is still sought by companies that have an
investment in a system and its software," says Richard
Fadem, director of display products development at
Applied Digital Data Systems Inc., Hauppauge, N.Y.
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THE BEST LAID PLANS...
No matter how well you plan and design your system, lack of a key component-a disk drive,
for instance-will stop you dead in your tracks. That's why you need more than a product with the
right performance specs. You also need a company you can plan on supporting you with quality
and volume deliveries.
We've got the specs. Our VlOO Series SW'
Winchester disk drives provide 31MB, 52MB and
72MB capacity, 30 msec average access time, and
industry standard mounting, interface and
transfer rate.
Butjust as important VERTEX drives are
designed to be manufactured in high volume
with superior quality.
Our unique dual-frequency servo system, for
example, is less sensitive to disk surface defects.
That means we can use a broader range of media
and obtain higher manufacturing yields.
Our low parts count simple assembly
procedure and use of "off the shelf" components
further assures product availability. In addition,
there are zero adjustments required in our
assembly cycle. Zero.
Which, coincidentally, is our defect goal.
We back up this goal by 100% inspection of all
critical components at the vendor level and/or
incoming inspection; burn-in of all active electrical components; 160 hour burn-in of each completed
drive; 100% test of all drives both before and after the 160 hour burn-in, at marginalized conditions.
And at each step of the way we have a formalized checkpoint/feedback procedure so small
problems never become big problems. You can plan on it.
VERTEX people are quality, too. Together, we have designed and manufactured over 3,000,000
disk drives. Individually, we have authored a number of disk drive patents, and refined virtually
every key product and manufacturing process technology. And our
desire to work with you ... to make your plans a reality ...
is second to none.
So plan on ordering your 31MB, 52MB or
72MB evaluation unit today. We're delivering
all three models. For more information, or to
arrange a tour of our facilities call
Norm Hayes, Director of Marketing at
(408} 942-0606. Or write
VERTEX, 2150 Bering Drive,
San Jose, CA 95131.

V ERTEX
PERIPHERALS
You Can Plan On Us ...
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TeleVideo Systems lnc.'s 970 terminal (left) and TS803 personal computer illustrate how terminal manufacturers base their micro systems on
their product lines. To turn the 970 into a personal computer, Tele Video essentially added two disk drives, the CP/M operating system and 64K
bytes of memory to the display and keyboard.

"They don't want to blow that away."
Keith Rapp, director of marketing at Qume Corp.,
notes that changing work-place demographics will also
keep the terminal market active. "As we get further
into this information age," he says, "the number of
white~collar workers per terminal will decrease from
eight presently to two over the next five years. That
trend indicates there will be a lot of additional
applications that need to be discovered and addressed
by each manufacturer." Some of these new applications
will be filled by personal computers/workstations, but
because Qume already sells its terminals to OEMS of
such systems, the company will be able to profit
regardless of the terminal/system split.
An ironic twist to the terminal/personal computer
merger is that, while low-end microcomputers encroach
upon the terminal market, high-end microcomputer
systems will dramatically expand the terminal market.
"One company, Altos, probably ships about 2000 8-bit,
multi-user microcomputer systems each month to its
dealers and OEMs," estimates John McPhail, vice
president of marketing at Beehive International, Salt
Lake City, Utah. "Each of those systems has five ports
on it, and there will be either a printer or a terminal
dropped off at least 60 percent of those ports. So Altos
alone is creating a need for at least 3000 terminals per
month. When you multiply that by all the other
companies that are in the same business as Altos, you
MINI-MICRO SYSTEMS/June 1983

get a lot of ports out there that are looking for
something to put on them."
Adding micros to terminal lines

Although he's optimistic about the potential growth
of terminal unit shipments, McPhail notes that Beehive
recently entered the desk-top microcomputer market
with its Topper product (MMS, September, 1982, p. 80).
While he expects the company's terminal shipments to
continue growing, McPhail says that three years from
now, 50 percent of Beehive's revenues should come
from its workstation products.
In the peripherals industry, McPhail believes, "Except for rare exceptions, a company reaches a point
where the number of units it sells becomes finite-around 50,000 to 60,000 units. And, depending upon
what the average selling price per unit is, that volume
limit determines your maximum revenue potential."
With the average selling price of a Beehive terminal
likely to drop from about $1000 to $800 over the next
few years, McPhail says, Beehive had to branch out if it
wanted to become more than a $50-million company.
"The obvious choice for us was a computer that looks
like a terminal," he says.
Other terminal companies haven't yet reached the
growth plateau that McPhail ascribes to Beehive. Lear
Siegler's Raftery says that the company will continue
to look at the market> but has no plans to produce a
95
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microcomputer product. "There's still enough of a price
differential between a microcomputer and a CRT that if
the function of a microcomputer is not needed, a
customer won't buy one for use as a terminal," she says.
And Rapp at Qume, which only recently entered the
low-end terminal market (MMS, February, p. 21), says
Beehive is experiencing growth constraints only because it addressed such a narrow vertical niche of the
entire terminal market. "In the broader market that
we're playing in, we project a continued growth in units
of about 24 percent compounded annually over the next
10 years," he says.
Even if a terminal manufacturer's growth seems
assured, other considerations may encourage an expansion of the product line to include microcomputer
systems. "You can trace the trend of terminal vendors
introducing micros to the fact that virtually the same
channel of distribution can handle the upgrade to
micros," says Esprit's Maurer. Other terminal vendors
question this assertion, however.
Tele Video Systems Inc., which markets both termi-

nal and personal computer products, does have some
distributors that handle both lines, says Steve Tatum,
vice president of marketing and sales. "But we do a
different selection process on our distribution network
for terminals and for microcomputers," he says.
Although known primarily as a low-end terminal
company, TeleVideo's computer/terminal revenues are
split 60:40, Tatum says, and the computer portion is
moving rapidly to 70 percent. He says the distribution
for the micros is evolving rapidly toward retail
operations, while terminal distribution remain s
"through system integrators, OEMS and the classic
peripheral distributor channels."
Rapp at Qume also questions whether most terminal
distributors can effectively handle microcomputer
products. "Some distributors don't offer the amount of
service and support that's required to sell microcomputer products," he says. He also questions the wisdom
of terminal manufacturers that introduce microcomputer products that, in effect, compete with products
manufactured by the terminal companies' OEMS. "Deal-

IBM ENDORSES TERMINALS AS COMPUTERS AND
PERSONAL COMPUTERS AS TERMINALS
If there were any doubts about the
likelihood of terminals and personal
computers competing for similar
applications, IBM Corp. has assuaged
them by supporting a mix-and-match
approach. IBM's provision of a 3270
emulation option for its PC has
blessed the concept of substituting
personal computers for terminals,
says Robert Katzive, vice president of
the computer division at Gnostic
Concepts. "IBM's move will have a
tremendous psychological impact on
the market," he says.
Now, in a move that may further
blur the distinction between terminals
and personal computers, IBM has
announced its 3270 Personal Computer attachment and keyboard-less
PC system units, which essentially
permit an IBM 3278 display terminal to
function in a local-processing, "personal-computer mode." The attachment uses the 3278 display station
and keyboard, along with Personal
Computer display adapters. A 3278
PC adapter provides the ability to
accept screen images from the 3278
internal logic or from the PC
color/graphics monitor or mono-

96

chrome display. It also provides
printer adapters and a path for data
transfer between the 3278 and the PC.
A second element, the IBM PC 3278
attachment option, provides an adapter in the PC system unit that connects
to the 3278 keyboard and display and
provides cables for connecting the PC
unit to the 3278 display and keyboard .
IBM announced three PC system
units without keyboards to be used
with the 3270 PC attachment. Prices
for the three system units range from
$1594 to $2363, with volume discounts available. The 3270 PC
attachment sells for $1700, with
volume discounts ranging from 12
percent for 20 to 49 units to 20
percent for 150 to 249 units.
A key distinction between the 3270
PC attachment system and a standard
PC that emulates a 3270 or 3770
terminal is the ability of the former to
perform concurrent operations, says
Bob Baden, a senior product administrator at IBM. With the attachment,
host and PC programs can operate
concurrently. When a standard PC
runs a 3270 or 3770 emulator, it is the
only thing then running in the

machine.
Baden says no clear-cut boundary
exists between applications best
served by standard PCS and those
best served by the 3270 PC
attachment. Choosing one approach
over the other depends on the
percentage of time a user requires a
connection to the host. "If the
connection is predominately a casual
one, and the majority use is as a
personal computer, then the customer
would probably be best off having a
Personal Computer with a telephoneline connection to the host," he says.
The 3270 PC attachment, on the
other hand, communicates to the host
through an IBM 3274 control unit,
which can support multiple remote
terminals over a single leased line.
"So, if you are remote from the host
system and have the need to cluster
Personal Computers, the 3278 approach would be the way to go,"
Baden says. "The standard Personal
Computer approach would either
require a modem that would allow you
to multiplex or individual lines for each
Personal Computer."
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Whv it's worth everv nickel.

If you ]Mt every nic
thi
terminal c~ nd to end, it wo
lead to a real bargain .
Because if you're th
d of
professional who buys an Ann
Arbor terminal, you put the emphasis on what you get out of it.
Not what it costs to get into it.
The best way to explain that
is by telling you about one of our
best-selling terminals : the Ann
Arbor Ambassador™.
The Ambassador offers incredible value for the money.

.ue-m.
nwi ·
Now that you know all that,
take another look at the nickels
on this page and ask yourself this:
Is it really true that money
can't buy happiness?
For more information about
the Ambassador and our other
fine terminals, write Ann Arbor
Terminals, Inc. at 6175 Jackson
Road, Ann Arbor, Michigan 48103.
Or call us at 3131663-8000. You'll
find it worthwhile.
~t'

See us at Siggraph '83, Booth #1343
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TERMINALS
Once you've worked with them, you won't work without them.
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ing with OEMS as a supplier of peripheral products and
then going into business and competing against them
and their product lines can be damaging strategy," he
says. "We have captured a lot of business from
customers who feel they do not want to financially
support a competitor." Qume, which hopes to sell more
than 60,000 terminals in its first year of shipments, has
"zero" intention of entering the microcomputer system
market with its own product, Rapp says.
Parlaying terminal experience

Despite the risks of entering a market, and possibly
alienating some customers, the jump into microcomputer systems is a natural one for terminal manufacturers.
"We've already done firmware, and we know how to
package things ergonomically," says Beehive's
McPhail. Terminal vendors also understand the networking world and use that experience when they build
personal computers/workstations. And Maurer at Esprit, says, "The micro is the easy part of the system. To
build a zso board with 64K of memory is not much of a
chore. And if you make it compatible with CP/M and
MS-DOS, then you've eliminated a good deal of your
software problems." He adds, however, "We'd get
killed if we tried to compete head-on against a
stand-alone personal computer instead of staying in a
networking environment. We can't stray too far from
what we know."
Robert Katzive, vice president of the computer
division at market research firm Gnostic Concepts,
Menlo Park, Calif., agrees that terminal manufacturers
must be cautious as they enter the microcomputer
world. "Basically, they have to emulate somebody else
in order to fly," he says. "Maybe if you're Tele Video,
you've got enough breadth to handle the whole cluster
on your own. But even Tele Video has found that the
software and support aspects of personal computers are
a bit more than it bargained for."
And, even though terminal manufacturers can ride
the coattails of CP/M or other popular operating systems
into the microcomputer market, the market for networked micro workstations-the segment closest to the
terminal vendors' experience-is still relatively small.
"To really use workstations well in an integrated
environment, you've got to write a tremendous amount
of well-thought-out software that allows you to exchange data or build databases locally, and still keeps
the workstations compatible with the schema in the
host computer," Katzive explains. "The business of
building databases, when you want to maintain some
continuity with the past, can drive you absolutely
crazy."
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Beehive International vice president of marketing John McPhail
says the firm's Topper "telecommuting" console will give the
company visibility and experience in the workstation market. The
Topper can run as a stand-alone computer running CP/M or can
emulate an IBM 3278 terminal or serve as a personal RJE station by
using a BSCISNA protocol converter.

If the competition and synergy between terminals
and personal computers/workstations is posing some
problems for traditional terminal manufacturers, it is
also starting to muddy the decisions that system
integrators and end users must make. When deciding
between a terminal and a personal computer that also
acts as a terminal, "It's getting more difficult for
system integrators to evaluate what to choose," says
Bob Sanekoff, manager of the display terminal industry
service at Dataquest Inc., Cupertino, Calif. "There is
quite a bit of vacillation and quite a bit of confusion."
Tatum at TeleVideo, however, believes the buyers'
decisions are still clear-cut. "But we are seeing more
and more OEM integrators looking to offer upward
mobility on peripherals-to hook a terminal into a
system but also having intelligent-workstation functions." And, on the end-user side, Tatum says, "If you
talk to people in large corporations who are responsible
for buying devices, you find that most are thinking
about intelligent workstations. That's what they want
to put on everybody's desk."
0
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When you're costing out
a computer system, you've got
to put a very sharp pencil to
the paper.
Because adding value can
be a losing proposition if your
software has to
make up for

shortc:onpi9:

the batdwart

is bound to be e ~
the hardware has to fit ~
situation.
Or suppose you're scaling
up the system from a low-end,
single-user version to a large·
scale, multi-user configuration.
If your value added software
lias to be rewritten to fully
utilize the capabilities of the
bigger system, you also lose
on a h!:rge scale.
THE FLEXIBLE OMNJX.
'fhe answer is adaptabili~
OMNIX is built around a 16-bit
processor, two 5.25" Floppy
Disks, a nine-slot card cage
(fur lots of expansion), and four
asynchronous I/O channels.
When it's time to add more
on-line storage, OMNIX is
ready with 5, io, 15 and 20
Mbyte 'formatted) Winchester
diSk~ ' '.Arid, If the end-user
requires additional 1/0, up to

16 asynchronous channels are
available.
All this without costly and
time-consuming: SYSGENS.
Only a few menu-driven parameters need be adjusted.
It's also reassuring to know
that OMNIX is ·upgradable
through the entire ComputerAutomation NAKED MINI 4
line of computers. This gives
the OEM and end-user an
unlimited growth
path with

with enormous flexibility in
tailoring the system to specific
application requirements.
Our powerful multi-user
operating system gives you a
full complement of hardworking utilities. It includes
a handy screen generation
capability and an ISAM file
manager that supports all of
the data access, protection
and I/O methods required for
really efficient business
systems.
THE PROFITABLE OMNIX.
It still takes money to
make money; but with OMNIX
it takes a lot lessin fact, somewhere
between
$5,000

and $15,000
in modest OEM
quantities.
And the savi9gs on your
slftware development effort cut those costs
down even more.
Conclusion? Byte for
byte, no other multiuser, multi-tasking
system even comes
close to the bottom line benefits of
OMNIX.

Introducing the DSD 890
DEC-Compatible Winchester/Tape.
Last year, Digital users made a big deal about our
880 Winchester/Floppy system, with its incomparable
features, performance and price. And ever since then,
they've been crying for more of the same, only with a
tape back-up instead of a floppy.
So be it.
Witness the 890 Winchester/Tape. A 31.2 Mb
Winchester and an ANSI standard %" cartridge tape
drive for quick and inexpensive archival storage,
back-up and software distribution. All in one neat
package.
To get the same kind of capacity from Digital,
you'd need a whole rack full of equipment.
Three RL02s and a TS-11, to be exact.
And you still wouldn't get the same kind of
performance. The 890 is up to 15% faster than the
RL02, thanks to our non-interleaved data transfer
mode. (We can even handle simultaneous instructions
to the Winchester and tape with no, we repeat, no
degradation in performance.)
There's a big difference in price, too.
The 890 is about half the Digital alternative.
Yet it's just as compatible.
Our Winchester emulates the three RL02s you
don't have to buy. And our tape emulates the TS-11 so
that you can use all of DEC®'s handy back-up utilities. What's more, our emulation of the RL02 and

POWER

TS-11 allows you to take full advantage of 22-bit
addressing.
We've even designed our front bezel so it goes
nicely with a PDP®-11/23.
And we've improved our HyperDiagnostics. '"
Not an easy task to be sure, but on the 890, one
button runs all self-diagnostics and testing. You don't
even have to take off the bezel; there's a convenient
little open/close front door instead.
Some things remain unchanged, though.
Like our Rapid Module Exchange,'"HyperService,'"
and our nationwide sales and support network.
Because, quite frankly, we think they're already
pretty good.
But if there's anything you think we can do to
improve them, please let us know.
We don't want to say we're responsive, but when
you say "jump;' we leave the ground and wait for
further notice.
Which explains why we're so high on the 890.
Corporate Headquarters: 2241 Lundy Avenue,
San Jose, CA 95131. Eastern Region Sales and Service:
Norwood, MA, (617) 769-7620. Central Region Sales
and Service: Dallas, TX, (214) 980-4884. Western
Region Sales: Santa Oara, CA, (408) 727-3163.
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The Interpreter
Serial printer market warms to
thermal transfer technology
By Edward Foster
Depending upon which printer vendor you talk to,
projections of the market for thermal transfer printers
range from lukeware to red-hot. Proponents of thermal
transfer printing-which heats an inked film medium to
transfer characters to paper-believe it will fill many
more applications than standard thermal printing,
which forms characters directly on coated thermal
. paper. Enthusiasts of the transfer method say it will
function in almost every serial printer niche, including
word processing, color graphics and home computers.
Some proponents believe thermal transfer will also
become a major force in the line and page printer
markets.
Optimistic growth projections from market research
firms such as Dataquest Inc. (see charts, p.107) lend
credence to thermal transfer's supporters. But some
industry sources urge caution about expecting too much
from this printing approach. "Thermal transfer has a
lot going for it," says Neil Kleinfeld, marketing and
planning manager at Centronics Data Computer Corp.
"You can print on plain paper, it's quiet, and it's fast.
There are going to be some problems, though, and
certainly cost of consumables will be one. When
everyone gets this excited about an idea, I can't help
but think back to things like bubble memory and how
sure we all were about that technology."

Information Systems, Lexington, Mass., says,
"The biggest problem for the technology is still paper."
He puts this problem in perspective, however, by
noting that the thermal transfer paper requirements
are not as strict as the paper requirements for ink-jet
printers, with which the thermal method may compete.
The overriding attractiveness of the technology is its
simplicity. "About all you rally need is the print head, a
power supply and a few motors to make a thermal
transfer printer," says Bob Peckham, thermal print
head product manager at Rohm Corp., Irvine, Calif., a
leading print-head supplier. "It is a very simple
machine and very inexpensive to make. And as we
begin to see economies of scale build up, prices for
these printers will drop even more."
NEC

Word processing/color graphics

Peckham believes thermal transfer will greatly
influence several applications. "I think the first market
we're going to see it really penetrate is word processing. The new Diablo machine [the Series 200 EPM] is
just the first of a number of introductions we're going to
see in that sector" (see "Diablo broadens product
lines ... ," p. 35). Peckham believes that, by the end of
this year or early next year, thermal transfer printers

Japanese leading market

Although widespread interest in thermal transfer
printing has surfaced only recently, the technology has
been available for several years in Japan. The requirements of printing Kanji characters led the Japanese to
concentrate on facsimile thermal printing some time
ago, and companies such as Mitsubishi Electronics, Oki
Electric, Sony, Fujitsu and Shinko are, or plan to be,
active in the thermal transfer market. The American
market, which has always found it difficult to accept
thermal printing's paper requirements, is looking much
more favorably upon thermal transfer with its "plainpaper" capability.
Despite a general perception that thermal transfer
has solved the paper problem, however, specific grades
of paper are still required for such printers. These
grades are much closer to plain paper than the paper
required by standard thermal printers. But Bruce
Thatcher, director of peripheral product marketing for
MINI-MICRO SYSTEMS/June 1983

Bob Peckham, thermal print head product manager at Rohm
Corp., believes thermal transfer printers will make dramatic improvements in resoiution, speed and color over the next year.
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Asitnple analogy that explains \Vhy Plexus
The division of labor.
A very simple idea that says when
you divide a job up among a lot of people
or machines, the job goes faster.
In our case, this principle translates
to a multiprocessor architecture, up to
seven, to be exact.
And that's the reason our family of
four UNIX™-based systems will get you
where you want to go. Very quickly.
Multiprocessors. No waiting.
Most commercial UNIX-based systems being peddled these days rely on a
single processor to do everything. No
wonder they drag their feet as system
loading increases.
Not us. We're all speed. All the time.
We distributed the UNIX operating
system to where it does the most good.
Our 16-bit Intelligent Communications
Processors rush terminal I/O to and
from as many as 40 users. While also
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taking care of low level communications
so as not to interrupt the CPU.
Our 16-bit Mass Storage Processors
handle disk I/O chores. So you get fast
disk access and can keep data bases and
important files easily accessible.
The performance that results is close
to that of a VAX™ 11/780.
And costs about $200,000 less.
The Plexus Family. Speedsters all.
There's our Z8000 series, the economical 16-user P/25, or the 40-user P/40.
Or choose the newly introduced P/35
or P/60 models for 32-bit performance.
They're both based on the 12.5 MHz
MC68000. With the addition of a few,
shall we say, high performance modifications.
Like an on-board 4K cache memory.
16K of high-speed on-board RAM. A
high-speed memory map. And a 32-bit
memory path.
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has the fastest Unix-based systents.
All of which help boost performance
even further. Giving your system enough
stamina to run multi-user applications
at full speed all day long.
Plus more standards as
standard equipment.

support, UNIX software maintenance,
and even a software referral service
for all your OEM programs.
Plus a field engineering force that
can help you take the lead in your field,
no matter what it is.

There are times when performance
isn't everything. There's growth, too.
That's why we've included the
MULTIBUS®standard for board-level
expansion.
Plenty of serial RS232C ports for
terminals of all kinds.
And standard software packages like
COBOL, Pascal, BASIC, and C. Plus
access to hundreds of third party UNIX
packages.

Come run a benchmark on one of our
Plexus systems. To set one up, just call
408-988-1755, or write us at: Plexus,
2230 Martin Avenue, Santa Clara,
CA95050.
You'll see a performance feat no other
commercial UNIX-based system can
match. Which is understandable. We go
so fast because we've got more going
for us.

Wanta race?

We're right behind you.

No one, but no one, supports UNIX
and you as completely as we do.
You'll get full software engineering

IPILIEXIUS
Built for speed.

VAX is a trademark of Digital Equipment Corporation. UNIX is a trademark f Bell Laboratories. MULTIBUS is a registered tradema rk of Intel Corporation.
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With a simple but effective
strategy.
We set a standard that no one
could match.
A standard that changed the
way users think about dot matrix
line printers.
And the way they buy them.
So far, we've delivered more
than 50,000 line printers. Thousands more than any other
manufacturer.
We sell more because
Printronix printers do more
and fail less. Performance
under fire, you might say.
For example, take
our P300. At 300

NTER

lines per minute, it was the
first dot matrix line printer
ever to offer OCR, bar code
and alphanumerics in a single
package.
Or consider the P600. The
same dependability plus twice
the throughput. It's the best
of the past and the leading edge
of the future.
Or our MVP A tabletop line
printer that puts maximum versa-

•

tility into micro~omputer systems.
Printronix printers aren't just
tougher; they're smarter. With an
Intelligent Graphics Processor
that's programmed to make your
work easier. Whether you need
forms, bar codes, large labels,
compressed print or any other
graphics.
Printronix. We're the fieldproven standard for reliability
and versatility-a real battle
veteran. And still the one to beat.
THE FIRST LINE IN PRINTERS.

PRINTRONIX
17500 Cartwright Rd., P.O. Box 19559,
Irvine, CA 92713 Phone: (714) 549-7700
TWX: 910-595-2535
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The Interpreter
on the market will have print quality that surpasses any
typewriter. He also expects that, with the development of new print heads by Rohm and others, it won't
be long before thermal transfer machines print at rates
of 20 pages per min.
Following closely behind word processing as a prime
application for thermal transfer is color graphics,
hard-copy production, Peckham says. Many others in
· the industry believe color printing may be thermal
transfer's true calling, especially if methods can be
found to decrease ribbon costs (see "Color non-impact
printers hit the market," p.217).
Although skeptics of thermal transfer printing usually point first to the costs of consumables, particularly
transfer ribbons, Peckham says they may be overstating the problem. "They fail to see how economies of
scale are going to affect the cost as mass production and
competition grows," he says. Peckham says transfer
films are improving rapidly because ribbon manufacturers recognize how large the market will be. He expects
multistrike ribbons will be available by year-end.
Peckham says he has witnessed a demonstration of a
multistrike ribbon on which the film was used 20 times
in one spot. "By the twenty-first time, it was looking
like the sixth carbon," he admits. "Up to about the
tenth time, however, the difference was hardly noticeable." He believes that users will be able to use such
transfer films at least five or six times each.
Less sweeping projections

While many in the printer industry agree with the
general advantages that Peckham ascribes to thermal
transfer technology, few believe it will have an
across-the-board impact. "We are particularly enthusiastic about the color advantages of thermal transfer ,"
says Harry Schofield, design engineering manager at
Gulton Industries, East Greenwich, R.I. "We feel the
inherent reliability of the technology for color is a little
higher than for ink jet, and it allows you to get both
high-quality color production and good print speed at a
reasonable cost." Schofield also believes that thermal
transfer will eventually compete in word-processing
environments as well. "It is still a matter of the user's
own needs," he says, noting that he believes thermal
transfer can generate a document that is good enough
to send as a letter.
Unlike Schofield, Thatcher at NEC does not see
thermal transfer's strength as being in color or
word-processing applications. ''We see the· requirements for a thermal transfer machine as similar to those
of a quality dot-matrix printer," he says. "The real
advantages it will have is the mix of text and graphics
MINI-MICRO SYSTEMS/June 1983

THERMAL TRANSFER PRINTERS
NORTH AMERICAN UNIT SHIPMENTS
Unit• (thousands)
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1983
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The market for thermal transfer printers will show impressive
growth over the next four years, according to these figures from
Dataquest Inc. Although the market research firm expects little
activity in the line printer segment, with only about 5000 units shipped
in 1985, it expects serial thermal printers to grow from shipments of
about 4900 units this year to about 99,000 units in 1987.

SERIAL PRINTERS
ESTIMATED NORTH AMERICAN MARKET
unit shipments
(thousands)

0

Fully formed

00otmatrix

0
0

Inkjet
Electric
discharge

0Thermal
5% N

1982
1550.8
N

=negligible

1984
2838.7

1987
5285.5
Source: Oafaquest. Inc

The thermal printer market segment, which includes standard
thermal printers as well as thermal transfer printers, will account for
12 percent of the entire serial printer market in 1987. Dataquest
estimates that the dollar volume of the 1987 serial printer market will
be $10 billion, with thermal printers representing 5 percent of these
revenues.

and the fact that it will be low cost, probably under
$1000 in the near future."
Interestingly, NEC is assuming that even without
107

"I chose TeleVideo's

Personal Computer for all
the things IBM left out~'
I didn't chooseTeleVideo because it's
$1,000 less than IBM~ It was because
TeleVideo thought of everything.
To begin with, my TeleVideo has twice
as much storage capacity as IBM, even
with the extra cost IBM disk drive. I can
use that extra capacity
MyTeleVideo came with abig 14"
screen that's easier to read, and it tilts for
the extra comfort that's so important
when you use a computer as much as I
do.With IBM, you pay more for a smaller
12" screen that doesn't tilt at all.
Another thing I like. TeleVideo's keyboard is so lightweight and comfortable
my fingers hardly know they're working.
IBM's keyboard? It's a little behind the
times.
TeleVideo also gave me the choice of
popular CP/M® or MS- DOS®operating
systems- FREE- so I can pick from
thousands of proven software programs.
You can get the same option from IBM,
but you have to pay for the privilege.
Last but not least, TeleVideo's network
capabilities give me a real growth path

for the future, linking up to sixteen
computers in one powerful network. You
can't get that from IBM.
So before you choose any personal
computer, do like I did and c9mpare.
You'll see that TeleVideo gives you a lot
more computer for a lot less money
And you'll buy TeleVideo because they
didn't leave anything out.
For more information, write TeleVideo
Systems, Inc., 1170 Morse Ave., Sunnyvale, CA 94086, call toll-free 800-5381780 (In California call 800-672-3470
Ext. 945), call one of our authorized
distributors or dealers, or contact one of
our regional sales offices, listed below.
Northeast Region, 617-369-9370
Eastern Region, 703-556-7764
Southeast Region, 404-447-1231
Midwest Region, 312-969-0112
South Central Region, 214-258-6776
Northwest Region, 408-745-7760
Southwest Region, 714-752-9488
European Sales (Holland), (31) 075-28-7461
UK/ Scandinavia Sales, (44) 0908-668-778
TeleV1deo Systems are fully serviced nahonWlde by TRW
*Based on manuf4cturer's suggested retail pnces for comparably eq uipped computer

O®
TeleVideo Systems, Inc.
IBM 1s a registered tradema rk o f In ternatio nal Busmess Machmes. Inc CP/M 1s a reg1st,,red trademark of D1g1tal Research. Inc MS-DOS 1s a reg istered trademark of M1cr0Soft. Inc
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You've acquired a taste for computers. Now's the time
to experience the benefits of America's finest.
Ithaca's ENCORE™ series offers matchless quality, performance, reliability, application versatility and expandability in 8 & 16 bit configurations.

The Standard of Quality
In both hardware and software, Ithaca is the standard of
quality. Five years of experience in the production of
S-100 systems means unsurpassed quality and reliability.
As you grow, your ENCORE system expands with you.
Unlimited options for growth are available through a
variety of configurations which will meet all of your
peripheral, memory and 110 requirements.

CP/~ MP/~ and XENIX- operating systems as well as
a selection of utility, development and application software, give the Ithaca ENCORE the increased programming capability you would expect from the best.

Ithaca's ENCORE™ ... simply the finest price/performance, 8 & 16 bit computer systems available.

So advanced, that Now is Our Time.
For immediate reply call toll-free (800) 847-2088, New York
call 607-273-2500. Ithaca is backed by Docutel Olivetti
nationwide service.

Proven Performance
ENCORE's unique design can provide up to a 500%
increase in throughput on disk-intensive programs.
TM ENCORE is a lrademark of Ithaca lntersystems, Inc .

® CP/M

and MP/Mare registered trademarks of Digital Research, Inc.
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ltl11iv;1

Oaa~cea·~~~Q.;~D~™

200 E. Buffalo St.

Ithaca, N.Y. 14851

® XENIX is a registered trademark of Microsoft .

The Interpreter
targeting word-processing applications, the company
will still attempt to provide its print heads with a
density of about 300 x 300 dots per in.-about 50
percent higher resolution than any thermal transfer
product so far introduced in the u.s. Thatcher says the
requirements for a thermal transfer printer for use in
application graphics are a denser print head, 5- to
6-page-per-min. speed, a one-pass ribbon, automatic
sheet feeding, overhead transparency production, unlimited fonts and raster printing directly from CRTs.
"We don't see it competing directly with fully formed
characters, and it would also be a very hard battle to
bring a thermal transfer printer in now to compete
against the low-end dot-matrix machines," he says.

Robert Cowan, C. ltoh Electronics vice president, believes
established impact technologies will continue to have the advantage
over thermal transfer in many applications.

Home computer applications

David Zimmerman, market requirements and planning manager at Okidata Corp., Mount Laurel, N.J.,
also expects thermal transfer to have only specialized
applications at first. "You'll find a number of applications in the low-end market," he says, "not so much in
the business computer market as in home use. For a
home computer user who may be producing 20 pages a
week at most, changing the ribbon frequently is not
going to hurt. For the type of user who needs to make a
50-page dump, thermal transfer may be the wrong type
of printer."
Although Zimmerman emphasizes low-end prospects
for the technology, he does believe some business
exists in the high-end serial printer market. He sees
this business as relatively low-volume applications in
which ribbon costs will not be as big a handicap. He also
believes color graphics will take off in the next couple of
years, and thermal transfer will have a share of that
market, particularly for overhead transparencies,
"We'll probably also see some word-processing applications, particularly as part of the general trend accepting correspondence quality," Zimmerman says. "I don't
think thermal transfer is ready, however, to totally
dominate the fully formed character market. From a
technical point of view, it is not an impossibility, but I
think it will be some time in coming."
Robert Cowan, vice president of C. Itoh Electronics
Inc. , Los Angeles, also believes low-end applications
represent the natural target for thermal transfer
printers. "Full-page thermal printing is going to be
hard to cost-justify," he says. "It is going to be a while
before ribbon costs come down sufficiently for that
volume of printing to work. In terms of simple one-color
printing for personal computers, however, it seems
ideal. Thermal transfer printers are inexpensive,
lightweight and quiet, and that's going to make them
MINI-MICRO SYSTEMS/June 1983

hard to beat at the low end of the dot-matrix market."
Cowan does not believe, however, that the limits of
impact technology have been reached.
Low-cost transfer typewriter

One company involved at the low end of the thermal
transfer market is Brother Industries, Irvine, Calif.
Brother's EP-20 portable typewriter is not a printer,
but it does illustrate the low cost of thermal transfer
t echnology. "If we were to make a receive-only model
of the current typewriter, we could probably offer it for
about $250," estimates Brother's chief of marketing,
Toshikazu Koike. "The course we should take with this
kind of product is to upgrade the print-head density
and enhance the speed," he says. He sees three main
problems with thermal transfer when competing
against dot-matrix and daisy-wheel products: ribbons
t hat can be used only once and that must be changed ,
low print speed and the need for a finely finished paper.
Koike believes the plain paper aspect of thermal
t ransfer has been overemphasized. "It sounds good in
advertising, but many customers are going to be
disappointed if they try to use just any kind of paper,"
he says. "With the EP-20, we are now recommending
that our customers buy paper from us specifically
intended for the machine." The EP-20 can also be used
as a standard thermal device, by using thermal paper
without the ribbon, and Koike would not be surprised if
many future thermal transfer printing systems encourage users to try standard thermal printing as an option. ·
Development of thermal paper in Japan has solved
many of the problems U.S. users associate with earlier
types. It would be ironic if the major success of thermal
transfer is to get the u.s. market to take a second, more
favorable, look at thermal transfer's predecessor,
standard thermal printing.
D
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TheAMB-83

delivers a lot more
features for a
lot less
money
$300°0
LESS

The ABM-83 is truly your best choice for

a versatile and highly productive business terminal that
costs $300.00 less than the competition.

Why pay more to get the code compatibility of a
TVI 920 or 925 when you have a better choice ...
the ABM-83!

with the ABM -83 are 24 user-programmable fu nction keys (non-volatile memory optional).

Not only does the ABM-83 offer far more features
essential in day-to-day data entry and word processing tasks than the 920 or 925, but the ABM-83
provides designed-in end-user ergonomics better
suited for a highly productive business environment. Our crisper, high resolution display
dramatically reduces eye fatigue and our humanly
engineered keyboard with sculptured keys provides
for greater operator ease and productivity. Standard

In addition to the ABM-83 shown, ask about the
unique ABM-85H that offers user selectable embedded or non-embedded attributes, 93 graphics and 4
international character sets: all set-ups, 16 programmable function keys and prog rammable
answerback stored in non-volatile memory; up to
three pages of additional display (optional), as well
as all of the great advantages of the ABM-83 .
(Third party service by RCA.)
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Systems in Manufacturing
Exploring the use of computers in the factory

Data-collection devices play key role
in automated factories
By Frank Catalano
Without on-line factory-floor data-capture devices,
all the sophisticated, much-publicized, computer-based
machinery and administrative controls for manufacturing would be nothing more than costly clutter that could
not perform the tasks for which it was designed. The
factory market for data-entry systems, although still
small relative to the office market, is expected to
expand over the next several years as part of the
overall factory-automation effort. Suppliers of keyboard-based terminals will enjoy the most market
growth, but vendors of bar-code readers and voicerecognition products will also share a large piece of the
action.
"Data is the root of all this automation that we keep
reading about," notes Alan Strass, a data-collection
specialist for General Electric Co. 's Computer Management Operations group. ''Whether we're talking about
computers controlling robots or computers calculating
inventory requirements, they are all intelligent devices
that improve production efficiencies through data
manipulation. "
Gerald Michael, a senior researcher with the Computer Integrated Manufacturing group at Arthur D.
Little Inc., Cambridge, Mass., estimates that the sales
of computer systems for manufacturing will increase
from $3.8 billion in 1982 to $28 billion by 1992. While
sales of data-entry devices represented a negligible
share of total 1982 computer system sales, Michael says
that share will become more substantial in the coming
years. "If you believe in the trend in the factory
towards flexible manufacturing systems, then you've
got to recognize the huge potential of the data-entry
market segment," says Michael.
Bob Katzi, vice president of the computer market
research group of Gnostic Concepts Inc., Menlo Park,
Calif., notes that purchases by factory users accounted
for 14 percent of the $3.4 billion spent on keyboardbased terminals in 1982. He adds that factory purchases
accounted for about 40 percent of the $42 million spent
on bar-code systems and 60 to 70 percent of the $8
million spent on voice-recognition devices. 'Keyboardbased terminals are the least expensive computerized
data-entry devices, with prices starting at less than
$900. Bar-code systems range in price from $1000 to
$100,000, and voice-recognition systems range from
$2000 to $50,000. "I think the factory market for
MINI-MIC RO SYSTEMS/June 1983

The Verbex model 3000 voice-recognition terminal includes a
speech-processing unit, a terminal with an optional keyboard and a
microphone. With prices starting at approximately $20,000, the model
3000 is the first continuous-speech system on the market. Available
with vocabularies of as many as 360 words, the system can operate
with background of noise as loud as 85 dB.

data-collection devices has been a long time coming, but
it's been hampered by the lack of understanding of the
technology by factory users and the reluctance of
management to invest in support systems," says Katzi.
"But adding such systems is now the ideologically
popular thing to do."
GE's Strass says that three years ago he could count
on one hand the number of voice-recognition and
bar-code systems that GE had installed in its worldwide
manufacturing sites. Today, however, these installations are too numerous to list, he says. Lockheed
Missiles and Space Co., Sunnyvale, Calif., is one of the
largest users of voice-recognition data-entry systems,
having spent more than $420,000 on such systems.
Leon Lerman, a consulting engineer in electronics
manufacturing at Lockheed, says his company is
experimenting with bar-code systems and expects to
have them installed by next year.
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A Computer ldentlcs' laser scanning bar-code reader installed in
an automotive assembly plant in a production-accounting application
counts the engine blocks moving off of a production line.

The antiquated clipboard method

Despite growing interest in computerized data entry,
most manufacturers still use the traditional "clipboard"
method of recording data with a pen and paper, then
filing hard copy or entering data in batches into a
computer. Russel Craig, a consultant specializing in
high technology at McKinsey and Co., Boston, says this
technique is costly to the manufacturer because it
wastes valuable labor time, is prone to error and does
not provide users with timely information.
"If the data is really valuable for process- or
quality-control purposes, then the quicker you get it
into the computer, the quicker you can manipulate your
process to remove any problems," he says. Craig adds
that the shorter the path between the factory floor and
the computer and the fewer people handling the data,
the greater the data integrity.
GE's Strass explains, ''What we're looking for is a
means of getting reliable data more efficiently into the
computer so that it can be readily used in flexible
manufacturing systems."

must be entered into the computer by workers whose
hands are not busy doing another task. "Suppose you
get something returned to the factory for warranty
repair," says Craig. "Usually, there's a handwritten tag
on the piece, and the tag contains a tremendous amount
of information from the customer about the defect. You
can't bar code the information, and you can't use voice
because the vocabularies of voice systems are not large
enough. The only alternative is the keyboard."
But although keyboard-based systems are less expensive than bar-code and voice-recognition systems,
Craig says, they are not always the most cost-effective.
"In evaluating these various technologies, it's the total
cost of entering data-the cost of capital equipment and
human labor-that has to be taken into account," he
explains. "The expensive component of keyboard data
entry is the man who's entering data. If you pay that
person $30,000 a year and you cut his efficiency in half
with a keyboard, then it might be advantageous to look
at other technologies."
Dean Szajna, a research director at Symscan Inc.,
Rochester, N.Y.-an engineering consulting firm specializing in automatic data collection-says that, although keyboards offer users improved accuracy over
clipboard data-capture techniques, they are still prone
to error. He notes that trained operators who can type
60 to 70 words per min. make an average of one mistake
in 200 key entries. "Most of the time, factory operators
are not close to that level of typing competency," says
Szajna. On the average, he says, a to 15 percent of what
most factory users type into a keyboard is inaccurate
because of keying errors.
Lockheed's Lerman says that, besides errors, manufacturers must consider the job descriptions of workers
who record data. "If an assembler or an inspector is
spending 40 percent of his time keying in data, then
that's a lot of time that that person is not doing his
assigned job," he says. "You're creating a big drain on
labor costs."
Bar-code systems provide Increased accuracy

In many applications, bar-code technology is the
most cost-effective data-entry alternative (MMS, September, 1982, p. 155). "You cannot have an automated
factory unless you have automatic data capture," notes
Edward Anderson, director of market development for
Computer Identics Corp., Westwood, Mass., and president of the Automatic Identification Manufacturers
The standard keyboard
Association. "If you're going to have a person sitting in
The most popular data-entry alternatives to clip- front of a keyboard recording information, then you're
boards are keyboard-based terminals. Craig says not going to have an automated system. Bar-code
keyboards are ideal for applications in which much data technology is the only technology that can eliminate the
114
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A Question For Every PCB Designer:

How Do\Ou S ell
CAD-Credibi 1ty?
In Europe, It Is Spelled CAJLAY!
Calay, still a young company in
the U.S.A. , has well-established,
sophisticated roots in Western
Europe. In only 3 years, over
75 of our systems are in use in
Germany, Holland, France,
Switzerland, U. K., Scandinavia,
and now in the U.S.A.
The Calay V03 offers fully
automatic routing. This is
Computer-Aided Design at its
best. While the system is
limited to design of printed
circuit boards only, the manner
and speed of the PCB design is
truly fantastic and unmatched
by any CAD system currently
available.
At last, by means of end-tofinish autorouting, the ultimate
solution for most of your
PC boards is here. PC
boards are routed automatically day, night or
during weekends without
operator presence or
assistance. In the morning of the workday,
completed PC layouts are
ready for further processing - even complex
digital and analog boards,
multi-layer boards, oddshaped boards, and those
very dense boards. No more

long hours to find the solution.
the Calay V03 does it for you.
Calay V03 is based on U.S.
hardware. The computer, terminals, digitizer, and peripherals are U.S.-made and
assembled in the Calay facility in California. 'Ihe amazingly efficient software comes
from the parent company in
Europe. The resultant combination gives you the ability to
make PC layouts faster than
anyone in your fie ld, including
PCB designers who use our
competition's latest CAD
equipment.
The price will urprise you.
The Calay V03 costs dramatically less than most of the
high-ticket CAD systems,
yet beats
them all in

Rlcbard A. Finn, President and

Chief Executive Officer
Ollay Systems. Inc .. U.S.A.

performance and productivity.
Since we started demonstrating Calay V03, it has been evident that the decision makers in
the respective interested companies have determined time
and time again that there is no
alternative to the level of performance and productivity of
the V03 System.
"Examine the latest state-ofthe-art CAD technology
available on the world market.
Write or call us today.
We'll introduce you to
the Ultimate Solution and
to CALAY-Credibility."
C4LAY SYSTEMS INC

3901 MacArthur Blvd. Suite 104
Newport Beach, Ca. 92660
Telephone (714) 851-8688
TWX 910 595 1722 or Telex 183529
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We've taken
the SU" Winchester

from 140 to 380 MB
in six tnonths flat.
And it's only
the beginning.

Since Maxtor introduced OEMs to the first eight-platter,
140 MB 5%" drive a few months ago, the phones
haven't stopped ringing.
Now we're at it again. Using innovative packaging
and proven technology to introduce even more
industry firsts.
Like our new XT-2000'" family of 5%" drives. With
85 to 190 MB of storage capacity.
Or the Maxtor EXT-4000"' line. The highest capacity
5%" drives on the market. With storage capacity from
75 to 380 MB. And a transfer rate of 10.0 Mbit/second.
EXT-4000 drives feature the new industry standard,
ESDI (Enhanced Small Disk Interface). The highperformance alternative to the ST506/ 412 interface.
Permitting up to 100% more storage capacity. And twice
the transfer rate.
XT-1000."' XT-2000. EXT-4000. Take your pick. One
of our 5%" drives is bound to fit your current or future
product plans.
If not, give us a few months. We're working on it.
Our doors are always open to OEMs. Let's talk. Call
Leon Malmed at (408) 942-1700. TELEX: 171074.
Maxtor Corporation, 61 East Daggett Drive, San Jose,
California 95134.
• XT-1000, XT-2000 and EXT-4000 are trademarks of Maxtor Corporation.
Corporation 1983

~Maxtor

SUPPORT THIS UNION
AND AVOID AWORK SLOWDOWN.

Organize your DP operation around a VAX
computer and Direct 831 terminals and enjoy an
important benefit of a DEC-Direct union . More
power. The kind that gets work done faster.
To the 831 's VT100-compatible features you
can add an optional integral modem to put the
power of your VAX in the hands of anyone
with a telephone .
Or add PLOT 10 graphics and deliver
the big picture when there 's no time to
wade through words.
But that's just for starters.
The 831 's block mode frees your
VAX from the chore of creating and
editing data. (That's why many use
including DEC itself, view block m
as an answer for overburdened
CPUs.)

And if that 's not enough , you can unite
host and personal processing by fieldupgrading the 831 to our Direct 1031, a selfcontained terminal / personal computer. The
1031 makes the entire array of CP / M-compatible software available to off-load your
host , leaving you more VAX processing
power for the jobs only a VAX can handle.
To further our cause , we're prepared
to stage a demonstration at your place
of business. Contact us at Direct , Inc.,
4201 Burton Drive, Santa Clara, CA
95054. Telephone 800-538-8404
(408-980-1414 in California). Direct
and DEC. It's one union that

m~~:~h~~uyou
bargained for.

DIRi:-¥
~·

DEC , VAX , and VT100 are registered trademarks of Digital Equipment Corporation.
CP/ M is a registered trademark of Digital Research , Inc . e 1982 Direct , Inc .
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human factor from data collection." Anderson claims
that using bar code makes errors "literally nonexist.ent."
In a u. s. Department of Defense study of various
data-entry techniques, 1.2 million bar-code labels were
read, and only four errors were recorded. The DOD also
found that bar-code systems were 300 times less error
prone than optical-character-recognition systems, and
OCR systems were 10,000 times less error prone than
keyboard-based systems. As a result, the DOD recommended that all containers supplied to it incorporate
bar-coded identification labels. The requirement affects
the more than 50,000 manufacturers supplying products to the DOD.
The automotive industry has adopted a similar
specification that will affect more than 28,000 suppliers.
''We're on a roll now," says Anderson. "Virtually
everyone who distributes or manufactures a product
has an application for bar codes. We feel that the
factory market will dwarf all other markets."
McKinsey and Co.'s Craig says bar-code technology
is ideal for recording repetitious data such as part
numbers and worker ms and is well-suited for tracking
materials, parts or subassemblies through a factory. "If
you have a bar-code label on a part,'' he explains, "you
can have a grip on where that part is located
throughout the factory by reading the label at each
point it passes. Plus, you can know who supplied the
part, who's worked on it and where the part is
headed-whether it be to a subassembly operation or to
a customer." Tracking, he adds, is important in
labor-reporting, quality-control and inventory-control
applications.
ADL's Michael describes tracking as a passive dataentry application in which recorded data are stored in a
computer for later analysis. However, he says that
bar-code technology can also be used for active data
entry in which the recorded data are used to prompt a
worker to take immediate action or to trigger a machine
such as a robot to perform an operation on a part or
subassembly.
Active data entry is a crucial ingredient of flexible
manufacturing systems, says Symscan's Szajna. "If a
robot is equipped with a bar-code reader and is
programmed to perform a variety of operations on a
number of parts, then it can decide what operation to
perform on a specific part passing in front of it on the
basis of the bar-code label on that part," he says. "The
bar code can tell the robot what to do."
The adolescence of voice recognition

"mature" and says it has been proven in both retail and
factory applications, he calls voice recognition "up-andcoming,'' particularly in factories (MMS, October, 1982,
p. 165). Gnostic Concepts' Katzi agrees, noting, "Voice
technology is where bar-code technology was 10 to 15
years ago." But the technology is still relatively new
and subject to problems, including high cost, the fact
that recognition is limited to isolated words, the need
for speaker training, small and restricted vocabularies
and extreme variability in recognition accuracy. Despite those problems, voice-recognition systems are
proving effective in applications in which a worker's
hands and eyes are busy performing other tasks. Such
applications include materials handling and quality
control.
Materials handling is an active data-entry application
in which an automated materials-handling system
directs a part, subassembly or assembly to a storage
location, according to an instruction spoken by an
operator. Many airlines use voice to transfer baggage to
baggage-claim areas, as does United Parcel Service to
direct packages to shipping bins. Without voice, an
operator would have to interrupt his normal work to
pick up a package, move it to a conveyer belt or pallet
loader and key in a designated destination.
Quality control is a passive data-entry application in
which an inspector logs a defect into the computer for
later statistical analysis. By speaking into a voicerecognition system rather than keying in data, the
inspector's hands are free to feel the part he is
inspecting or manually adjust test equipment.
Voice-recognition systems increase not only workers'
throughput, but also their accuracy, claims Chris
FACTORY-APPLICATION SHARES OF 1982 KEYBOARD,
BAR·CODE AND VOICE-RECOGNITION SYSTEM SALES

Keyboard-based
terminals
total sales:
$3.4 billion

Bar-code
terminals
total sales:
$42mllllon

Voice-recognition
terminals
total sales:
$8 million
Source: Gnostic Concep ts Inc.

While GE's Strass considers bar-code technology
MINI-MICRO SYSTEMS/June 1983
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DISTRIBUTION ROUTES VARY IN DATA-ENTRY MARKET
Data-entry systems enter factories
through different distribution pathways that vary from technology to
technology. Russ Craig, a consultant
specializing in high technology at
McKinsey and Co., says most
keyboard-based terminal products
reach factory users either through
data-processing OEMS, such as Digital
Equipment Corp. and Data General
Corp., or through factory-specialized
OEMS and system integrators such as
suppliers of manufacturing-resourceplanning packages, automatic testand-inspection equipment, processcontro I systems and materlalshandling
systems.
Very
few
terminal suppliers sell directly to
factory end users, he says.
On the other hand, Computer
ldentics Corp.'s director of market
development, Edward Anderson, says
that his company's bar-code products
reach factory users via direct sales as
well as through data-processing and
factory-specialized OEMS and system
integrators. Anderson says large end
users, such as Xerox Corp. and IBM

Corp., bear the responsibility of
integrating the bar-code systems with
their other factory systems. But
Computer ldentics also provides
application-engineering assistance to
small end users who lack application
expertise. In 1982, Anderson says,
his company's sales were divided in
thirds among data-processing OEMS,
factory-specialized OEMS/system integrators and end users.
Although there are exceptions,
most voice-recognition products
reach end users directly through ·
suppliers and exclude OEM and
system-integrator channels, says
Dean Szajna, a research director at
Symscan Inc. Because voicerecognition technology is so new,
Szajna says, it's difficult for OEMS and
system integrators to gather documentation on products and to develop
application expertise. "Look at it from
the point of view of a materialshandling system provider, for example," he says. "That guy already has a
tough enough nut to crack trying to
convince a manufacturer to add a new

Seelbach, president of Verbex Corp., Bedford, Mass.,
an Exxon subsidiary that supplies voice-recognition
products. "Most factory workers don't know how to
type, but they all know how to speak,'' Seelbach says.
Lerman says his company has installed 36 voicerecognition terminals for quality control in its microelectronics area, in which hybrid circuits are mounted
and packaged, and in the assembly area, in which the
circuits are stuffed into circuit boards. In the hybridcircuit application a $250,000 system that includes 23
terminals and a Data General Corp. Eclipse 130
minicomputer, yielded cost savings of $400,000 in the
first year of operation. While it once took 68 operators
to print information and then enter it in the computer,
it now takes only 42 operators to do the same amount of
work in real time. In the circuit-board-assembly
application, a $170,000 system consisting of 13 voiceinput terminals yielded labor-cost savings of$250,000 in
the first year.
Dan Fink, speech-activities manager at Intel Corp.,
Santa Clara, Calif., says that speech-recognition products are most beneficial to users when used with other
data-entry techniques. "We encourage the use of speech
systems not in lieu of, but in addition to , other
120

computer-controlled
materialshandling system without further
scaring the customer with a new,
sophisticated technology that adds a
sizable cost to the system." Szajna
says large end users such as General
Electric Co., Lockheed Missile and
Space Co. and General Motors Corp.
install and implement voice products
themselves. Most end users, however, rely on voice-recognition product
suppliers for application assistance.
Chris Seelbach, president of
Verbex Corp., says although his
company is concentrating on enduser sales, it will eventually sell solely
to OEMS. "We think this business has
not taken off as fast as it should have
because suppliers were basically
sending hardware out to customers
and not providing application assistance," he says. "To really make this
market move, we believe that we have
to get systems out there and working
in factories. By doing so, we'll create a
pull demand on the OEMs."

data-entry systems,'' says Fink. "Speech recognition is
a complementary new dimension to computer input. "
Fink notes that in a paint-inspection task at an
autmotive assembly plant, a bar-code system could be
used to record fixed data such as the serial number of a
part, and a voice-recognition system could be used to
record variable data such as the quality of the paint job
on that part.
But Symscan's Szajna says the problems associated
with the technology must be solved before speech
recognition will have a major impact on the factory
data-input market. "When the technology develops
further, voice-recognition systems have the potential of
replacing keyboards in many applications,'' he says.
"Most people think that's at least 20 years away. I think
D
it's a lot closer than that."
Correction
The February Systems in Manufacturing article,
" Cadlink provides a bridge between design and
manufacturing," contained two inaccuracies . Cadlink
should have been spelled "Cadlinc," and the company 's location is Elk Grove, Ill., not Elk Grove, Mich .
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No ~onder the pie
f~19i95
..[
exploded! Even

managers have
been known to blow up when evaluating terminals and hardware to satisfy
all these requirements.
Solution: The lntecolor 2405R
dot addressable color graphics terminal. It can easily meet every demand,
and $1995* is a price that lets you
purchase that color printer or plotter

AN INTELLIGENT SYSTEMS COMPANY
lntecotor Drtve, 225 Technology Park. Norcrou, Georgia 30092
786 1581

404/4'4~1. TWX 810
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•Single-evaluation unit U.S. ctomesUconly.To evaluate the 2405R at
this introductory price, your order must be received by 8/31/83'
Slngle piece P<ice Is S2695.
'

Corporate Headquarters, 17332 Von Karman, P.O. Box 18347, Irvine, CA 92714 • © 1983 Alpha Micro, all rights reserved.
AMOS is a registered trademark of Alpha Micro, Apple is a registered trademark of Apple Computer Co., Inc.
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D Supports multiple operating systems

fIncluding UNIXJ simultaneously sharing
files and resources.

D Designed to support workstations
and terminals to achieve a least-cost flt
for any appllcatlon.

D Multiple specialized processors dis·
tribute the workload to achieve out·
standing performance.

D Low-cost processor modules provide
Incremental expansion from 8 to 128
users.

Computer manufacturers and system
builders face tough demands these
days -demands that are just about impossible to meet with conventional
hardware. So Convergent designed
Megaframe: a highly unconventional
new system. Its innovative archictectural
features solve with one stroke the major problems of multiuser system
design.

The Distributed Mainframe:
Multiple processors, multiple
operating systems.
Programs in a Megaframe system run
on up to sixteen virtual-memory Application Processors each with a 32-bit CPU. private RAM. and UNIX operating system kernel. But when a
program needs to access a
disk. communications
line. or other system resource. the request is sent
to one of the specialized
high-performance service processors. So the
application's 1/0 overhead is reduced to virtually zero
But that's only the beginning. You
can add separate processors to the
Megaframe to simultaneously run
completely different operating systems -like aos ~· which provides
real-time multitasking and supports
attached clusters of Convergent
workstations.
The independent File Processors
function as powerful back-end Data
Base machines. providing relational
DBMS. IY\M. and other disk-related services. with fully transparent file
sharing by all operating systems.
Megafiame's dedicated front-end
Terminal Processors and Cluster Processors offload user communications
from the Application Processors. ensuring fast. flexible response. They also
manage access to facilities like SNA
and X.25 networks. print queues. localarea networks. etc.

Configurable to exactly
match appllcatlon load
proflie
The various Megaframe processors can
be installed in multiples. depending on
the requirements of the specific
application.

CPU-intensive jobs can utilize multiple Application Processors and expansion RAM. Systems with hea"Y disk
usage can distribute this load among
several File Processors. And the number
of user ports can be expanded at any
time by installing more Terminal Processors and/or Cluster Processors.
Modularity even extends to disk
storage. Compact. SO-megabyte
Winchester modules simply plug in up to four per cabinet. High-capacity

UNIX

cluster can be supported unchanged.
Inclusion of one or more Application
Processors allows running UNIX System
V All standard UNIX tools including C
are included. along with COBOl FORTRAN 77. a BASIC interpreter and compatible compiler, plus Pascal.
Communications options include
3270 and 2780/3780 emulation (both
Bisync and SNA). X.25. and Convergent's media-independent network
software.
Data management facilities include
multi-key. multi-user IY\M. relational
DBMS. and a powerful ad hoc
query language and report generator.

Megaframe:
The solution
with staying
power

SMD devices can be attached via a
separate intelligent interface processor.
File backup utilizes compact Winchester cartridges. Y2 " magnetic tape. or
both.

Multiple cabinets daisychained for up to 8 MIPS
and 128 users
A minimum Megaframe system supports 16 users efficiently for about
S20.000-quantity one. As needs
grow. Megaframe grows- to a 128user system. with up to 8 MIPS execution. 24 MB of error-correcting RAM.
and 21 billion bytes of disk.

M egaframe
software:
ready-made
solutions
Megaframe offers system builders an extremely wide range of
choices in application
development tools.
If the chosen configuration includes Cluster
Processors. then any
software running on an
existing Convergent

No system has ever
combined the povver,
flexibility. and expandability of the Megaframe. Highly cost-effective at arrr
performance level from "supermicro"
up. with a per-user cost that will embarrass DEC DG. and H-P. Megaframe
is the ideal solution when needs are
unpredictable or subject to rapid
change.
Megaframe represents a true turning
point in computer system evolution.
The direction for the future is clear. Join
us ... don't be left behind.
For more information about
the new Convergent Megaframe call (800) 538- 7560 Jin
California (408) 980-0850),
or write:
Convergent Technologies
Dept MM683
3055 Patrick Henry Drive
Santa Clara. CA 95050

ConvergentTechnologies
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Where great ideas come together.

};Tek,

flattered.
When we heard that you folks at Tektronix
will have a text/graphics color terminal like
our Envision 220 available soon, we weren't
really surprised.
We were flattered.
Because you've always had a reputation
for doing things the right way.
That means providing all the features both
OEMs and end-users want. Like text and
graphics on the same screen. A convenient
desktop size. Distributed graphics processing.High-resolution 640 x 480 color graphics.
And a display of 16 colors from a palette
of 4,096.
And it means designing your product to
use the industry's most popular software.
Our terminals are compatible with VTlOO
alphanumeric software, PLOT 10;M
DISSPLA~ TELL-A-GRAF.® DI3000/

GRAFMAKER®and TEMPLATE~ among
others.
To really do it right, you'll need a whole
family of terminals that are both compatible
and upgradable. Like our 210, 220 and 230.
And the innovations that people are
clamoring for. Like our mouse, graphics
tablet and optional 19-inch screen.
Then there's the matter of printer
compatibility. Our color VectorPrinter™
prints letter-quality text and plotter-quality
graphics, together.
So while we're flattered that you may be
giving us a run for our money in the text/
graphics color terminal market, we're not
too worried.
Because it looks like the leader may be
following us.
See us at NCGA (Booth #219) and at Siggraph (Booth #911).

631 River Oaks Parkway
San Jose, CA 95134
( 408) 946-9755. Telex 176437
VectorPrinter111 is a trademark of Envision.
Nationwide service available through
ITT Courier.
Authorized service centers worldwide.
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European firms eye
U.S. vision-system market
By Keith Jones
Several European companies are beginning to sell
their machine-vision products in the growing u.s.
industrial-automation market. The market for vision
systems, while young, has come of age quickly,
according to "Machine Vision for Robotics and Automated Inspection," a 350-page report published by
Technical Insights Inc., Fort Lee, N.J. "Only one year
ago, machine vision was in its infancy," the report
states. "Today it is a practical and cost effective tool for
industrial automation." Technical Insights also quotes a
National Bureau of Standards report asserting that
computer vision systems will perform 90 percent of all
industrial inspection activities requiring vision within
the next decade.
By entering the u.s. market, the European firms will
be competing with several domestic vendors such as
Automatix Inc., Billerica, Mass., and Machine Intelligence Corp. , Sunnyvale, Calif., which offers vision
systems as feedback units for robots. But Richard
Miller, a Madison, Ga., consultant who wrote the
Technical Insights vision report, believes industrial
inspection, not robotics, will be the fastest growing
application for machine vision.
It's easy to enter the machine-vision market, Miller
says, noting, "You can just buy someone else's computer and a camera." He quotes $5000 as a typical price for
a stand-alone system that can process black-and-white
images. Processing gray-scale images is more complex,
he says, and systems capable of gray-scale processing
typically sell for about $50,000. u.s. companies that
offer gray-scale processing systems include General
Electric Co., Schenectady, N. Y., Object Recognition
Systems, Princeton, N.J., and Octec Inc., Burlington,
Mass.
One European company active in the u.s. machinevision market is Cambridge Instruments Ltd., Cambridge, England. Its products include the $30,000
Quantimet 10, sold on an OEM basis to builders of
industrial-inspection systems. Another firm, Image
Computer Systems N. v., Schilde, Belgium, is seeking a
u.s. distributor for its powerful 1cos 20000 system,
while a third company, Stonefield Omicron Electronics
Ltd., Horsham, England, is seeking OEM customers for
an innovative parallel image-processing system based
on a custom-designed integrated circuit called CLIP-4
(cellular logic array processor).
MINI-MICRO SYSTEMS/June 1983

Microcomputer
(Motorola 68000)

Sensor system
(e.g . T.V. camera)

Sensor controller
(ICOS 20100)

Memory bank
(ICOS 20200)

..

j

Analytic processor
(ICOS 20300)

ICOS 20000 system components include three main modules linked
by Image Computer Systems' Omnibus. The Omnibus carries data
between modules at speeds as high as 40M bytes per sec. A
Motorola 68000, linked to the Omnibus via a Versabus, controls the
overall system and performs pattern recognition of images that have
been reduced by the analytic processor.

Geoffrey Jenkinson, image analysis business manager
with Cambridge Instruments, explains that Quantimet
10 is available in the u.s. through his company's offices
in Monsey, N.Y. , or through Olympus Microscope Inc.,
New York, a division of Japanese camera manufacturer
Olympus. The Quantimet 10 can process images with
900 x 700 pixels, each pixel represented by 8 bits. User
programming for specific applications runs on an
integral Zilog Z80-based processor under the CP/M
operating system.
Cambridge Instruments has been selling imageanalysis systems in the u.s. since 1964. Jenkinson says
that Quantimet lO's big brother, the Quantimet 900,
introduced about 18 months ago, is being used by
customers that include IBM Corp., Lockheed Corp. and
chemical giant Monsanto Corp. at its Pensacola, Fla.,
fibers development division. The 900 sells for $80,000 to
$110,000 and incorporates a Digital Equipment Corp.
LSI-11/23 processor for user programming. Applications include identifying IC faults, distributing pig127
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ments in paints and separating carbon fibers in aircraft
engine blades.
Alfons Buts, marketing manager of Image Computer
Systems, says his company used the annual Congress of
the Society of Photo Optical Engineers in April to
contact potential u.s. distributors for modular-busoriented ICOS 20000. Based on the company's in-housedesigned Omnibus, the ICOS 20000 provides a 32-bit
data highway and processes bus events at 40M bytes
per sec. The Omnibus links three main modules (see
illustration, p.127): the sensor controller, which can
handle a variety of image sensors including TV and
charge-coupled-device cameras; the memory bank,
which provides a capacity of as much as 4M bytes in
256K-byte modules; and the analytic processor, which is
implemented in standard transistor-to-transistor logic
devices and, says Buts, executes "a wide range of
data-reduction operations."
The
data-reduction
operations
include
histogramming-calculating the frequency distribution
of different gray levels--adding the gray levels in each
histogram column and coding selected objects in an
image. Images can comprise 512 x 512 pixels with 8
bits per pixel, providing 256 gray-scale levels per pixel.
Linked to the three Omnibus modules via its own
Versabus is a Motorola 68000 programmed in assembly

1.

Systems based on the CLIP-4 chips marketed by Stonefield
Omicron Electronics permit each system process to be linked to its
nearest eight neighbors. This architecture permits functions such as
image edge detection and image shrinking/expanding to be performed in a single machine cycle.
128

code and Pascal. This processor controls the system and
performs pattern recognition after reduction by the
analytic processor. The ICOS 2oooo's $32,500 u.s.
end-user price does not include dedicated software for a
customer's application.
Stonefield Omicron Electronics is seeking volume
agreements with U.S. system integrators with imageprocessing expertise, says the company's sales director, Nigel Hudson. Stonefield is designing PC-board
products with prices starting at around $4000. The
products will each contain an array of CLIP-4 chips.
Stonefield recently won the worldwide exclusive
license to configure products around CLIP-4. The
technology was developed at University College in
London and is owned by a government agency, the
British Technology Group. Implemented as a 40-pin
custom NMOS device, every CLIP-4 contains eight
processors, each of which handles one pixel of an image.
All the CLIP-4 processors operate in parallel, and arrays
of CLIP-4 chips can be interconnected to process any
number of pixels in parallel. The devices are connected
in such a way that each processor is connected to its
eight nearest neighbors (see illustration, left). This
design enables functions such as image edge detection
and image shrinking/expanding to be performed in a
single machine cycle. Areas within an image can be
blanked or filled in, also within a single cycle.
Each pixel can be represented by as many as 32 bits
within each processor, and corresponding bits are
linked between processors to form 32-bit planes across
the whole machine. Two images stored in two planes,
for example, can be added, and the result can be stored
in a third plane. The actual speed of processing depends
on the gray scale. A 1-in-256 gray scale would require
eight planes to store an image, and processing would
take eight times longer than for black-and-white
images.
Hudson stresses that Stonefield does not intend to
sell complete vision systems. Customers must purchase
interfacing cameras and other input/output devices
separately and must write their own application
software. Customer programs can call any of nearly 1oo
routines developed at University College, and Stonefield can supply the routines with hardware. The
subroutines provide fundamental image-processing
tasks such as filtering, histogramming, rotating and
shifting.
Hudson explains that the CLIP-4 chips will be
fabricated by several British semiconductor manufacturers and says the company plans to move eventually
from NMOS to CMOS. He hopes that the first boardbased products will be shipped within six months. D
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North Star solutions are simple and powerful.
Not everyone needs a small
business computer as powerful
and fully-featured as a North
Star. The North Star ADVANTAGE and HORIZON ® microcomputer systems are built for
those who demand a great deal
more . .. of themselves as well
as the vital tools they select for
office automation.

Powerful
Putting a North Star system
through its paces is like highspeed driving in a luxury sports
car: instant response to user
commands, with a feeling of
untapped resources within. Your
North Star system has the power
to get you through the fast
curves of business and over
towering peaks in workload.
North Star outperforms the
industry in single-user, multi-user
and now in office network
systems.

Simple
Advanced software engineering has harnessed the power
of the HORIZON and ADVAN TAGE, so that achieving you r
results is as simple a s a Sunday
drive. Concise user commands
instruct the computer to work the
way you want it to.
And, we keep it simple everywhere: service, system expansion,
and even custom software.

Solutions
North Star systems are designed to get you from A to B as
effectively as possible. The

designed-in harmony of our word
processing, planning, accounting
and other applications permits
fa ster solutions and a broader
range of possible accomplishments.
And no solution is complete
until it is in presentation form.
North Star graphics concisely
present your results in charts,
graphs and graphic figures.
Discover North Star's simply
powerful solutions at one of over
1000 computer stores or systems
houses. Call 800-447-4700 for
the location nearest you, or write
North Star Computers, Inc.,
14440 Catalina Street,
~~
San Leandro, CA 94577.
~-

NorthSltir ~

Simply powerful solutions.

The North Star logo, tagline a nd HO RIZON are either trademarks
or registered trademarks o f North Stor Computers, Inc. © 1983.

Systems serviced nationwide by MAl/ Sorbus Service Division.
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How Cromemco makes
its System One
doubly valuable.
The Cromemco System One
gives you all the versatility and
performance you need to
tackle the most complex computing problems.
Dual microprocessors give
you a 68000-based machine

that also runs Z-80 programs.
The 68000, with its 32-bit
architecture, gives you
superior processor capabilities and is supported by an
extensive line of high level
software. The Z-80A lets you

use the largest base of
existing application software
available. Now you can get
the best of both worlds in
one integrated, expandable,
low-cost system.
It's available with either

a full 21 Mbyte hard disk and
a floppy disk or with two
floppy disk drives. That puts
enough processing power
at your fingertips to tackle
the tough jobs. But with
Cromemco, you get more.
Software is where
Cromemco's System One
really shines. The CROM IX*
operating system, inspired
by the UNIX* system, runs on
both the 68000 and Z-80A
and provides a similar user
interface, improved file security, and record level locking.
CROMIX is so flexible it lets
you run your CP/M* based
programs, too.

We offer a full complement of high level languages
as well, including FORTRAN,
PASCAL, COBOL, C, BASIC,
and ASSEMBLER.
The System One is a desktop computer a d can support
one user or multiple users.
It is one of Cromemco's full
range of expandable computer
systems.
Since all Cromemco systems are based upon the standard IEEE-696 bus, you can
configure and expand them
with our broad line of board
level products. To enhance
throughput, our systems can
use our C-10 personal com-

puter as an intelligent terminal.
Whenever your applications require reliable computing for business or engineering use, Cromemco gets
the job done.
Call us today for our new
Systems Catalog or for our
nearest dealer or distributor.
Or write Cromemco, lnc., _280
Bernardo Avenue, P.O. Box
7400, Mountain View, CA
94039. Tel. (415) 964-7400.
In Europe: Cromemco A/S,
Vesterbrogade lC, 1620
Copenhagen, Denmark.

Cromemco

a reaistered trademark of Cromemco, Inc.
ademark of Bell Laboratories
egistered trademark of Digital Research
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When we designed our
new 1100 Series 5)4:' 96 TPI
floppy with up to 2Mbytes of
storage, we set our standards
high. High in reliability and
high in performance. Naturally,
we made it fully compatib le
with the industry-the same
size, power, interface and bezel.
It's even priced to compete
with floppies that can't begin to
match its performance. But

that's where the similarities stop.
To begin with, we developed the 1100 with a unique
chassis-within-a-chassis design
to provide unequaled alignment stability-assuring that
the positioning mechanics
are isolated from mounting and
system handling stresses. At
the same time, it provides
unmatched electrical shielding
and acoustic noise reduction.

And in order to make alignment simple, the 1100 has only
three mechanical adjustmentsall featuring stable, micrometerquality precision. All easily
accessible while operating the
drive with the PCBA in place.
Then, we included our
temperature compensating
positioner-to-spindle referencing and precision diskette
clamping techniques for pre-

The only thing aver
5"''floppy

cise track positioning-every
time . With our 1100 series,
diskette interchangeability is
guaranteed.
And if that weren't enough ,
we designed out all electrical adjustments-making board
replacement a breeze. The
microprocessor electronics
precisely control the spindle
motor at the spindle, eliminating speed drifts and wear

factors typically handled by
pot settings. Nobocjy else can
compete with that.
And because we've been
building high performance
floppies since 1977, nobody
can mass produce them like
we can. Nobody.
So if you want a high performance floppy for the same
price you're now paying for
low performance, give us a call.

At Micropolis, we don't
believe you should have to pay
more for the best.

Corporate Offices
21123 Nordhoff Street, Chatsworth,
CA 91311 • (213) 709-3300 ·Telex: 651486

European Operations
210 Elgar Road, Reading , Berks. U. K.
RG20PJ • (734) 751-315 ·Telex: 848591

age about our new
is its price.
MICROPOLISM
Where lasting memories are made.
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Hewlett-Packard's new bar code reader makes data entry fast, accurate and reliable.
If you're an OEM systems designer
or end user, the HP 16800A is an
interactive bar code reader that offers
you maximum flexibility in data communications design. It can be easily ·
configured with a wide range of computers and terminals to fit your specific
application. Use it as a simple bar
code data entry station or connect it
in series with a display terminal.
You can optimize the reading capability of your HP 16800A simply by
selecting the HP wand that best fits
your needs. Our new wand design
offers a 45 degree scan angle, rugged,

long-lasting case and a replaceable
sealed sapphire tip. And HP wands
read standard industrial as well as
commercial codes.
HP bar code readers can be
programmed to give you real-time
feedback. A multitoned beeper and
two LED indicators allow fast
computer verification.
The HP 16800A is a high-performance, programmable bar code
reader. For non-programmable applications, select HP's 16801A. In
quantities of 10, the HP 16800A is
priced at $1090~ and the HP 16801A is

CGOB:lOS
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just $915~ To order your HP bar code
readers, call any authorized HP components distributor. In the U.S., contact
Hall-Mark, Hamilton/ Avnet, Pioneer
Standard, Schweber, or the Wyle
Distribution Group. In Canada, call
Hamilton/Avnet or Zentronics, Ltd.
*Suggested U.S. domestic price only.

F//'09 HEWLETT

~~ PACKARD

Systems in Manufacturing
Farsighted manufacturer computerizes
data entry, analysis
By Roger Heuppchen
Quality and the ability to ship quickly are important
in the manufacture of optical blanks used in eyeglasses,
and Signet Optical, San Diego, Calif., has smoothed the
process with the aid of a computer. Because of the
nature of the optical blanks and the very large volumes
that the company handles, Signet needed an on-line
system to provide instant information on various
aspects of the operation. Signet wanted to track order
entry and billing while obtaining specialized reports as
well, including auditing yields to scrap, tracking
inspector performance and checking inventory status.
The optical supply business is extremely competi.tive,
and manufacturers such as Signet must carefully watch
quality control and volumes. Moreover, because the
optical blanks the company manufactures are plastic, it
must also be extremely aware of quality and yields.
When tracking was done manually, reports were
several weeks behind schedule, which meant Signet
couldn't always respond as quickly as necessary when a
problem arose.
After evaluating its needs, Signet spent about a year
comparing prices quoted by data-processing vendors.
The company decided to begin automating data entry
and analysis using Budget Computer Systems, a

turnkey systems house specializing in manufacturing,
distribution and finance applications along with operating as a service bureau. About so percent of Signet's
software was custom-developed by Budget, San Diego,
from Signet's specifications.
Once the programs were in place on Budget's service
bureau, Signet acquired an Applied Digital Data
Systems Mentor Computer to begin running most of
the applications in house. Budget sold Signet the ADDS
system, which is compatible with the software that was
already running. Total cost, including software, was
about $100,000. The hardware, consisting of the Mentor
computer with 256K bytes of memory, two 60M-byte
disk drives, eight display terminals, a aoo-line-per-min.
printer and a 150-character-per-sec. printer, accounted
for about $52,000 of the $100,000.
One important report Signet requires is auditing
yields to scrap. In operation, a high-grade optical resin
is poured into special molds and placed in a curing tank.
Once the blank is cured, a process that varies
depending on the lens, the mold is taken to an opening
station, which is Signet's first inspection point. A
technician carefully examines the blank for obvious
visual defects and either passes it to final inspection or
scraps it. Each opening station tallies the number
forwarded and the number scrapped. This information

Signet Optical uses six of It's eight terminals for order entry and Inventory updating, one for inquiry and one at the manufacturing site for
entry of mold-routing and inventory data. The company's two printers produce custom-designed reports tracking such parameters as yields
to scrap, inspector performance and customer orders.
MINI-MICRO SYSTEMS/June 1983
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Roger Heuppchen examines a lens blank at Signet Optical. Because
the lens molds are inspected daily to ensure proper physical
parameters, the lenses need only be inspected for nine potential
visual defects such as scratches and bubbles.

is then entered into the computer for comparison.
Once the lens leaves the opening station, it passes to
the next process, during which it is cosmetically
inspected for visual defects. A data-input sheet details
the inspector, the yield to reject and the reason for
rejection. Each lens is tracked by an inspector in both
stages, enabling Signet to ensure the quality level of
the inspectors. The company ensures that one inspector
is neither more nor less critical than another.
Like the lenses, the lens molds are monitored daily.
The molds are designed by optical engineers and milled
to exact tolerances. The information entered into the
computer about the molds is referenced to the actual
yields and inspectors' tally sheets. Signet can then
generate performance reports that quickly pinpoint
problems.
· Signet is concerned with maintaining high-level
productivity. It handles more than 300 orders daily,
manufactures more than 2800 types of prescription lens
blanks and deals with more than 650 optical wholesalers. Thus, Signet must respond quickly to customer
orders and match production schedules to current and
projected needs.
In operation, the Mentor system's two printers
handle billing and report generation. Six terminals are
used in order entry and inventory update, one is used
for inquiry, and one is used at the manufacturing site
for entering mold-routing and inventory information.
The introduction of the data-processing operations
went smoothly and streamlined business and manufacturing. Signet could go only so far with a manual
system. Percentage comparisons and track yields were
previously done by cure cycle, a cumbersome and
labor-intensive manual job, which the computer has
136

simplified.
Along with allowing management to catch and
correct problems early, the system has paid for itself.
Signet had planned to hire three or four new staff
members, but the computer system has made these
hirings unnecessary, and business has not dropped.
Because Signet offers more than 2800 lens-blank
configurations, it must carefully monitor inventory
levels in relationship to production and current shipping levels. It uses a standard inventory program that
tracks inventory, inventory locations and shipping
status. Signet has tied this program into the orderentry system, allowing the company to take phone
orders, generate packing lists and update accounts
receivable for billing. With this system, Signet can
closely track customer requirements and maintain the
necessary inventory levels. The company can now ship
large orders within one day and can ship very small
orders on the same day if the order is received before 3
PM.

By providing interaction between the inventorycontrol functions and accounts receivable, the Mentor
system lets Signet instantly update all records when an
order is entered. Furthermore, payables are updated
as supplies are purchased. Supply costs are automatically compared to sales prices, thus giving Signet
management up-to-date information on the cost of
doing business.
Because the optical business isn't static, Signet is
always looking for new product developments such as
lenses with scratch-proof coatings or photochromic
properties. Using the Mentor system, Signet can track
customer requests and see how its offerings are faring.
It can then use that information to make projections.
Signet is developing a sales-projection application
program, which will be run on an outside computer
service that can handle the statistical analysis required.
The program will evaluate historical and current
market information to project demand for the firm's
major types of lens blanks over the next 12 months.
Once the analysis is performed on the service bureau's
computer, the resulting information will be placed in
the Mentor system for inclusion in Signet's standard
reports. Other future appll.cations for the in-house
system may be the automation of production-cost
buildups and the development of programs that report
information to management on an exception basis. D

Roger Heuppchen is the controller at Signet Optical, San
Diego, Calif.
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Five reasons why DEC users

should buy Emulex
communications controllers.

Broad product line featuring
our new DMF-32 emulation.
Nobody covers LSI-11, PDP-11, and VAX -11 users '
needs like Emulex. More than 15 softwaretransparent controllers emulating DHll, DZll, DVll
and DMF-32. All deliver improved line-handling
capabilities, in a smaller package, at lower costs.

Fewer backplane slots.
Emulex communications controllers pack so much
capability onto each board that fewer boards are
needed. Take a 64 -line DHll emulation. Emulex does
on one board what it takes DEC to do on 36. Think of
the savings in rack space, to say nothing of price.

Lower prices.
For instance, a DEC DHll controller
lists at $8,950 per 16 lines, with
expansion chassis costing $3,000
or more. Compare that to
Emulex's CSll/H at $4,500
for the first 16 lines and
$3,000 for each additional
16 lines. At 64 lines, you
suddenly have savings
of about $23,000 and a lot
of extra slots to boot.

More channels.
Emulex's new DMF-32 emulation is typical. One controller board handles up to 64 lines, vs. only eight per
DEC module. And Emulex offers all lines with modem
control, not just two. For even more lines, Emulex's
Statcon Series is the answer. We simply add a low-cost
port concentrator, so that with one controller board
you can connect up to 256 remote an d local terminals.

Don't speculate with your communications controller
dollars. Invest in Emulex. Phone toll free: (800)
854 -7112 . In California: (714) 662 -5600. Or write:
Emulex Corporation, 3545 Harbor Blvd., P.O. Box
6725, Costa Mesa, CA 92626.

Easy growth path.
As your system grows, upgrading is simple with
Emulex controllers. Just change PROM sets. Example:
DH to DMF for $350. In addition, Emulex's advanc ed
microprocessor architecture is consistent throughout
the product line. Think of the inventory savings.
MINI-MICRO SYSTE M S/June 1983
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EMULEX

The genuine alternative.
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Digital Microsystems attacks
factory market with
turnkey MRP system

Designed to keep "transients
and noise" from damaging
sensitive electronic equipment, the line-Master™, Model P210 empfoys a sophisticated combination of brute
force surge protection and impulse filtering. The P210 reacts
in 5 nanoseconds, has an ener·
gy absorption capability of
160 joules, and resets automatically when the transient
has passed. In use, it is simply
plugged into any AC outlet,
and the equipment plugged into it. Rated at 117VAC and
10Amps, the P210 converts
your AC wall outlet into a
"dedicated line". The P210
sells for $147 each, delivery is
stock to 2 weeks.
Other models are available for
installation in cabinets or equipment racks to protect one
piece or multiple equipment
simultaneously.
To learn more about the P210
or other fine Line-Master™
products, contact Department
30701.

ELECTAONICS, INC.

180 BROOK AVINUl .

DEER PARK NEW YORK 11721
(518) 5118-6125 • TELi>< 841511

Protection you can depend on!

Mimicking a Hewlett-Packard Co.
strategy, Digital Microsystems
Inc., Oakland, Calif., is providing a
complete turnkey Material Requirements Planning system that includes five of the company's
workstations, a local-area network
and MRP software. But while the HP
MRP system is based on the HP 3000
minicomputer, the Digital Microsystems package is microcomputer
based.
Called HiN et/MRP, the system,
priced at $39,900, is targeted for
small to medium manufacturers
with $5 million to $15 million in
annual sales.
Thomas Gunn, an analyst specializing in Computer Integrated
Manufacturing at Arthur D. Little
Inc., Cambridge, Mass., says that,
over the next decade, the emergence of low-priced microcomputerbased MRP systems will help boost
the total revenues generated by
MRP-system sales from $200 million
in 1982 to $500 million by 1992. "In
the past, the smaller manufacturers
who said that they needed MRP
systems couldn't afford them,''
notes Chuck Morrissey, vice president of sales and marketing at
Digital Microsystems. "While most
minicomputer-based MRP systems
are priced at more than $140,000,
our package is less than $40,000."
Although seven other microcomputer-based MRP packages are on
the market, those packages are
offered by independent software
vendors and do not include hardware (MMS, July, 1982, p. 145).
Morrissey says that, because of the
complexities of implementing MRP

and training operators to use it,
MRP systems should be single
sourced. "Users should not have to
deal with separate software, hardware and service providers," he
says. "That kind of situation might
be fine for word processing but not
for MRP." Digital Microsystems will
use its own direct sales force to get
HiNet/MRP to market rather than
rely on dealers and distributors.
The MRP software consists of five
modules that include sales-order
entry, purchase-order entry, inventory, bill of materials and MRP. The
MRP module uses data collected with
the other four modules to determine
a company's material requirements.
The system also includes two DMS
5000 workstations and three DMS
1280 workstations. The DMS 5000 is
based on the 16-bit Intel 8086
microprocessor and uses the CP/M
operating system. The DMS 1280 is
based on the 8-bit Zilog Z80
microprocessor and runs on CP/M.
Each workstation includes 64K
bytes of RAM.
The HiN et packet-switching local-area network provides 500K-bitper-sec. serial data transmission
with SDLC protocol and links the
workstations to each other as well
as to a central data file. A Digital
Microsystems-supplied Memorex
Corp./Fujitsu America Ltd., 46Mbyte Winchester disk drive serves
as the central file.
Besides hardware and software,
Digital Microsystems also provides
service and training. Announced in
late May, HiN et/MRP will be
available for shipment in early July.
-Frank Catalano
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IF COLOR IS A LUXURY YOU
THINK YOU CAN'T AFFORD,
THINK ABOUT OUR WY300tfre smart color terminal as low as $975.*

Tfre WY300's nigh-resolution 8-color
display adds vivid relief to any text
editing or data entry task . without
adding significantly to tne price you'd
pay for monochrome.
•ouantity 100

Ergonomically designed with a swivel
and tilt CRT and a detachable keyboard, the compact WY300 fits into
the workplace as comfortably as it does
into your budget.
On top of that, the WY300 gives you a
host of features like a soft downloadable
character generator; extensive alphanumeric and line drawing symbols; and

compatibility with most standard, monochrome oriented, off-the-shelf software.
Best of all , the WY300 is plug compatible with our monochromatic WYIOO's
and most ASCII terminals. So, using
color is as easy as it is f nexpensive.

'

Need more information? Call or write i
us today. We'd like to convince you our
smart color terminal is your wisest buy.
CIRCLE NO. 87 ON INQUIRY CARD

WY/E
WYSE TEC H NOLOGY. 3040 N. Firs/ SI. . San lose
CA 95 134 . 408/946-3075 . TLX 9 10-338-225 1.
in the east . call 516/293-5563 . call toll free.
800/538-8 157. ext . 932 . in CA . 800/672-3470. ext . 932.

68000 based computers are sprlngl
the world. But, if you need a 16 bit mlcr
puter with performance to rival even the largest
minicomputers, then you need the IBC Ensign,
It out performs them all.
The Ensign is a high performance 16 bit microcomputer employing the most advanced VLSI
techniques available along with the ultimate
in expandability. The system features support for
up to 32 users; up to 8M bytes of proprietary
double bit ECC memory; over 1,000M bytes of
SMD disk capacity; both cartridge and 9 track
magnetic tape support; and operating system
support for UNIX™ and OASIS-16r~
The above features along with our exclusive multislave microprocessor architecture, make the Ensign a super microcomputer. The system utilizes
two slave micro's with a 16K byte buffer to handle
all 1/0. A third slave controls all disk and tape 1/0.
Another micro provides memory management
with capabilities and speed significantly beyond
industry standard MMU circuits. This leaves the
68000 CPU free to process at its full instruction
speed without any wait states. The result is a
microcomputer that rivals the largest minicomputers in performance and expandability.
END USERS CIRCLE NO. 149 ON INQUIRY CARD

OEM's system integators and dealers! To find out
more about the IBC microcomputer that outperforms them all and the best discount schedule
and dealer plan in the industry, please call or
write:
OUTSIDE THE USA

WITHIN THE USA

Ill(/integrated Business Computers

JBC/ DISTRIBUTION

21592 Morillo Street
1140 36th Street, Suite 212
Chatsworth, CA 91311
Ogden. UTAH 84403
(213) 882-9007 TELEX NO. 215349 (801) 621-2294
UNIX is a trademark or Beil Laboratories
OASIS is a trademark or Phase One Systems
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FEATURE HIGHLIGHTS
SBCs: Small business systems have changed more in the
last 10 years than full-sized cars. And while price, performance,
reliability and. adaptability considerations influence the
selection of cars and computers, application-based definitions
are necessary in both cases to ensure consistent comparison of
technically diverse products. Seep. 151 for a closer look at SBCs
today, and be sure to peruse the profile lists which follow the
article.
PERIPHERALS: Although high-capacity disk drives

Piper or
potywter aubatrate

encompass a number of applications and technologies, they can
be divided into t wo broad categories: removable and fixed. Each
has had separate development stages, marked by milestone
products and culminating in today's highest capacity drives.
Several product tables accompany this feature, which starts on
p. 197 . .. Until recently, ink-jet and thermal printers have
taken a back seat to other printing techniques in competition for
market shares and development dollars. However, thanks to
new color graphics capabilities, ink-jet and thermal printers are
gaining popularity. See p. 217 for more information . . . Connecting the more than 2 million IBM Corp. 3270 display
terminals in use today to their host computers is a large localarea-networking headache, both in cost and in convenience.
Multiplexers can reduce network costs by eliminating many
cable runs, and the multiplexers themselves are relatively
inexpensive. If you find yourself with just such a problem, turn
top. 249 for answers.
ALSO: Softwa1re: More than 1 million spread-sheet packages
have been sold since VisiCalc was introduced in 1979, and a new
wave of "second-generation" spread-sheets has been billed as
even more powerful, flexible and friendly . . . See p. 205 for an
analysis and p1rofile of these new offerings. Text retrieval:
Most schemes for allowing a computer to retrieve and
disseminate selected pieces of text require extensive text preprocessing to develop index terms. The General Electric Co.
GESCAN 2 high-speed text search and retrieval system
addresses the speed problem of sequential search processes
through a text array processor that can increase matching
speed as much as 2 million characters per sec. For a closer peek
at GE 's TAP, seep. 227 ... Data entry: Today's low-cost, high
computing power has emphasized the need to get data into
systems quickly, inexpensively and conveniently. Optical
character recognition offers a possible solution, and two other
automated data-entry schemes promise to extend the solution
to retail, industrial and consumer areas. The information on p.
239 may offer a solution to your data-processing problems.

MINI-MICRO SYSTEMS/June 1983

145

Each of the oomputer systems on the left is different. Not just outside because of oolor. But inside
as well, because each is oonfigured for a totally
different set of user needs.
They are Momentum 3214s, .. inside and out perhaps the most versatile desktop business syst
ever offered to OEMs.

Styled By Bertone.
68000"'An
The/

There's Direct Memory Access and th
Memory Management Unit, b
cantly enhance syst
megabyte of
tion
·

m 32 I 4 is apparent
pletely customizable
rd. A powerful graphics board
, oontrolled by its own 68000 processor, features 256K of RAM and tundions that are totally
scitware definable. Even the storage package
clfers the versatility of two Winchester cartridge
drives, delivering ten megabytes of on-line capadty
as well as removable backup capability.

master designer, Bflrtone.
style can catch t~ attention d the <:EM,
Momentum Behind
ly performance can keep 1t. And With the MomenS
tum 3214 that pertormana>stattssubstantlal/ywlth Your ystem.
the industry-standard M68000mlaoprocessor and The Momentum 32 I 4 provides plenty of reasons
the enhanaJd System Ill UNIX operat~y }QI should. But there are others. Ole is the
faa that the 32 I 4 is part of, and fully oompatible
ing system-but there's
more cl the same.
wltl\tl.rt larg8st and highest quality line of UNIXiQm511U 6BOOO oomputer systems in the industry.
M018 lnnovatl0t1
~'fdJ the tea that the 3214 is the produd of a oomAnd
*"m8kes~UNIX-based68000oompuFrom
s. A~y that can boast unmatched
~i•Wt111t11fJO/l ~within Its stanaard pti ud
•~llfll.• a
thllt also knows }'tX.I have to
•••MrteW.J-to be, wherever necm.,,.,__, • thfllr operations, from custom
control. And lastly, a oomBltd manulaauring
~lty products in
the
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~Q'JSt.

~tQday.

Shown are IBM-PC' compatible programs. The Columbia VP portable runs MS- DOS• plus five other operating systems.

INTRODUCING THE
COLUMBIA VP PORTABLE.
IBM-PC COMPATIBILITY
AT AN AFFORDABLE
PRICE.
World Headquarters:
9150 Rumsey Road
Columbia, MD 21045
(301) 992-3400
TWX 710-862-1891

West Coast:
3901 MacArthur Blvd.
Suite 211
Newport Beach, CA 92660
(714) 752-5245
Telex 277778

Europe:
Limitenstr. 94
4050 Moenchengladbach 2
West Germany
02166-47097
Telex 852452

Call our distributor nearest you.
Access Systems
Advanced Management
Wellesley, MA
Systems
(617) 237-7743
Aurora, CO
(303) 752-2972

Peripherals Plus, Inc.
Montreal, Quebec, Canada
(514) 849-7533
N.J. D.J. (National Instru ment Distribution Inc.)
Dayton, OH
(513) 435-4503

Distributors in Australia, Austria, Belgium, Colombia, Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom, Venezuela.

Ahead In Industry compatibility.

Today, the Columbia VP portable takes on hundreds of IBM-PC
compatible software programs ana
IBM-PC add-ons or peripherals.
What's more, six other Columbiasupported OQerating systems are
available-CP/M-80: CP/ M-86:
(Concurrent CP/M-86: OASIS-16" and
XENIX" available soon)- stretching
the Columbia VP's software compatibility beyond any other personal
computer you can buy.
Get started with thousands of
dollars worth of software FREE.

Every Columbia VP portable is
shipped with fully supported software that will save you thousands
of dollars on your initial purchase.
That means your Columbia is up

and running right out of the box.
Included is:
Perlect Writer"'
Perfect Filer"'
MS- DOS~ with
RAM disk
Macro/86 Assembler
MS-BASIC"
Diagnostics
Space Commanders"'
Fast Graphs"

Perlect Speller"'
Perfect Cale"'
BASICA"
Asynchronous Communications Support
Columbia Tutor
Home Accountant
Plus"'
CP/ M-86"

Full feature performance at an
affordable price.

The Columbia VP portable
features an 808816-bit CPU, 128K
RAM, (additional 128K, optional).
640K in dual disk drives, one IBM-PC
compatible expansion slot, one
serial and one parallel 1/ 0, IBM-PCcompatible keyboard, and a 9"
built-in monitor with graphics.
The best news of all is the price:
$2,995-including software. And

the Columbia is built with lasting
value in mind. Rug~ed single board
design plus the flex1bility to expand
and personalize your Columbia VP.
Made in U.S.A.-supported
worldwide.

All Columbia hardware and software are backed by our dealers and
distributors worldwide with national
service provided by Bell & Howell.
Call for the name of the dealer in
your area. Let us show you a whole
new world of performance and value.
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Commercial Computer Sa les
Atlanta, GA

Com patible Data Systems, Inc. MP Systems
Rochester, NY
Qallas, TX

Mid Tech Associates Mid Tech Associates
Desoto, KS
Florissant, MO

(404) 256-9190

(315) 437-3909

(214) 385-8885

(913) 441-6565

Renaissance Technology
Corp.
Concord, CA

Southeastern Data
Products
Lynchburg, VA

Commercial Computer Tele -Terminals
Sales
Brooklyn Park , MN
Miami, FL
(612) 536-6045

(415) 676-5757

(804) 237-6286

(305) 266-9569

(314) 837-5200

Micro Distributi~ , Inc.
Coquitlam, B.C. anada
(604) 941-0622

Waybem Corporation Tele-Termina ls
Garden Grove, CA
Milwaukee, WI
(714) 554-4520

(414) 785-9221

Perfect Softw are. Perfect Writer, Perfect Speller, Perfect Filer, and Perfect Cale are trademarks of Perfect Software, Inc. Home Accountant Plus is a trademark of Continental
Softwa re Company. Fast Gra phs is a trademark of Innovative Software, Inc. IBM an d IBM-PC are trademarks of International Busi ness Machines. CP/ M and MP/ M are registe red
trademarks of Digita l Research, Inc. OASIS is a trademark of Phase One. MS -DOS, MS-BASIC and XENIX are trade marks of MICROSOFT.

SMALL-BUSINESS SYSTEMS

Product profile:
small-business systems
PATRICK KENEALY, Senior Editor

Multi-user, micro-based systems take over
Small-business systems have changed more in the
last 10 years than full-sized cars. Small-business
systems still automate small businesses, and full-sized
cars still carry five adults. But today's microprocessorbased small-business system has less in common with
its minicomputer-based ancestors than a four-cylinder,
full-sized Mercury has with its 20-ft., eight-cylinder
namesake from 1971. While price, performance, reliability and adaptability considerations influence the
selection of cars and computers, application-based
definitions are necessary in both cases to ensure
consistent comparison of technically diverse products.

Three Rivers Computer Corp. 's Perq were not covered,
although there is an attempt to include general-purpose
systems that have been used for or seem well-suited to
commercial applications. Distributed microcomputer
systems designed for general business (rather than
executive automation) applications are included if they
meet the price constraint. In general, business systems
rather than office-automation systems are covered, but
the distinctions between the two are blurring.
Given that businessmen buy solutions to their
problems rather than specific hardware configurations,

Small-business systems defined

Qualitative (applications) and quantitative constraints have been placed on the systems covered in this
profile. A small-business system is defined as a
multi-user computer system that sells for less than
$25,000 in a typical configuration and is designed
primarily for general business applications. End-user
systems sold with application software as well as OEM
systems intended for eventual business use are covered.
The price constraint is a way to quantify the "small"
in small business. It excludes mainframes and superminicomputers not intended for typical small-business
environments. Personal computers designed primarily
for stand-alone operation were also excluded. Systems
designed primarily for scientific applications such as
Apollo Corp.'s Domain, Perkin-Elmer Corp.'s 3200 or
MINI-MICRO SYSTEMS/June 1983

Fig. 1. General-purpose minicomputer systems such as this
General Automation 900 are often used by system integrators to
configure powerful, multitasking small-business systems. The system
above uses a bit-slice processor, gate-array logic chips and an
optional cache memory to increase performance. It is the second
most powerful member of a five-system family.
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the diversity of the hardware that meets our constraints for a small-business system is still surprising.
General application software and peripherals are quite
similar from one system to another, but architecture
and performance vary widely.
Different architectural approaches

Small-business systems are generally configured
around a traditional 16-bit minicomputer, around a
high-performance microprocessor or around several
linked microprocessors. Traditional mini-based systems
(Fig. 1) are based on Digital Equipment Corp.'s
PDP-lls, IBM Corp.'s S/3s, Data General Corp.'s Novas,
Computer Automation Inc.'s Naked Minis, General
Automation Inc.'s GA-16s and similar CPUs. They have
large language, application and system software bases,
but consume more space, electricity and air conditioning than newer microcomputer-based units. Manufacturers of systems based on minicomputers are far down
the manufacturing learning curves for their products.
Economies of scale and low-cost components are
making their systems less expensive than ever before.
Mini-based systems usually have proven upgrade paths
as well as proven software and hardware reliability
records.
Single-microprocessor-based systems (Fig. 2) are

sometimes configured around 8-bit microprocessors
(running MP/M, for example) but are more often built
around 8-/16-, 16- and 16-/32-bit microprocessors such
as Intel Corp.'s 8086, Motorola Inc.'s MC68000 and Zilog
Inc.'s Z8000. Single-micro-based systems such as those
sold by Wicat Systems Inc., Fortune Systems Corp.
and Charles River Data Systems typically support a
half dozen users at a performance level claimed to
match that of a PDP-11/44. Integrated Business Computers Inc. claims its 68000-based Ensign system
supports 32 users.

Small Winchesters have done as much
as microprocessors to make
small-business systems inexpensive.
Single-micro-based systems like the Ensign actually
use more than one microprocessor but still rely on
single multitasking CPUs. 1/0 support, floating-point
arithmetic, memory management, communications and
other "support chips" are used to keep CPUs free for
running programs. Cache memories, bank switching,
microprogramming and other techniques also boost
performance, but the raw price/performance of singlemicro systems can't always overcome buyer reservations about reliability and upgrade paths.
Single-micro-based systems use both industry-

Fig. 2. Slngle-mlcroprocesaor-based small-business systems are based around multitasking, high-performance microprocessors such as
the Motorola MC68000, Zilog Z8000 and Intel 8086 and 80186. The single-micro-based systems above are (clockwise from top fen) the
MC68000-based /BC Ensign, the LSl-11-based Plessey Peripheral Systems 6200, the 8086-based Micro Five System 1000 and Z80B-based
Digitex 8000.
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Move over, 8" systems. The new twodisk Winchester systems are here.
The RX 100 and RX 400 from Rexon.
The same company that brought you
the first 8086 based multi-user system.
Now is bringing you two new systems
that'll let you offer the lowest cost per
byte over the widest range of applications. For low-end systems, high-end
systems and everything between.

RX 400 SUPER MICRO
·1-16Users
· 30 to 280 MBytes
· 90 lps Tape 8ackup
· 1 MByte Memory
·Operallflll Systems
MP M-86"'
Business 8aslc

And because both our systems run
on the same software, your customer
will have a smooth growth path.
Our multi operating systems include
Business Basic and MP/M-86:™ With
more to come. Development Tools,
Data-Base Managers and a large
array of sophisticated turnkey
applications packages will help
complete the sale.

That's because with our system you're
not stuck with one size Winchester
disk trying to cover everything. Our
systems are designed around two
sizes: The 5 W' disk for storage starting
at 10 MBytes. Or the 14" for up to
280 MBytes and 16 terminals.

So with Rexon you'll have the 8"
systems surrounded and outnumbered. If you need convincing, just
write to the address below and
we'll send you the facts and figures
to prove it.

So you get a better fit. And a lower
cost per byte.
For fast backup you'll have our 90 ips
streaming tape drive to offer.
(It's ready and working now, by the
way, not someday.)

RX 100 DESK TOP
·1-8Users
· 10 to JO M8ytes
.90 IPS Tape 8ackup
· 1 MByte Memory
·Operatln1;1 Systems
MP M-86"'
Business Basic

Introducing !he RX 400 Super Micro wilh 14' Winchester Disk
Storage and RX 100 Table Top Computer wilh 5)4' Winchester.
Bolh systems have fast 90 IPS cartridge tape backup.

Here's one to start with: an OEM price
as low as $6000.00.

Get The
mpetitive Edge
From Desk Top
To Super Micro
THE
MARATHON
COMPUTER"'

BETIER
IN THE
LONG RUN
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Rexon Business Machines Corporation, 5800 Uplander Way. Culver City, Calif. 90230 ·Phone: (213) 641-7110 or(800) 421-5184.

TOWEit1632.
ASHAPE YOU CAN WORK WITH.
AT A PRICE YOU CAN LIVE WITH.
We call it "computer
a la card."
Up to six microprocessor-based controller cards mounted
into Tower™ 1632's
Multibus* give system builders a
range of hardware
options until now available only
to those with the resources to
design, develop and manufacture a totally new system from
the ground up.
You see, anyone could give
you industry standard interfaces. Only Tower 1632 gives
you the power to fully exploit
all your options.
But it won't overpower your
budget. Buy only what you need.
Tower 1632 will arrive from the
factory tailored for any application from one to sixteen users.
It's the system builder's
ideal foundation. Mass storage

options, for example, range
from a megabyte to a gigabyte.
From networking to peripherals,
it's as ready for the future as it
is right for today. And the operating system, derived from
UNIX**, delivers maximum
software capability and
portability.
So if your next computer
isn't everything you want in a
computer-no more and no
less-you didn't call us. (The
number is 1-800-222-1235.)
Tower's OEM price starts
under $10,000. And its performance never stops.
NCR Corporation, World
Headquarters, OEM Marketing
Division, Dayton, OH 45479.
Nationwide (800) 222-1235.
In Ohio (513) 445-2380.
In Canada (800) 268-3966.

BUILT IDR SYSTEMS BUILDERS.
1DWER1632.
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standard and proprietary architectures and components. Codata Systems Corp. 's 3300 system and NCR
Corp.'s Tower 1632 use IEEE796/Multibus components.
Vector Graphic Inc., Systems Group, IMS International,
Digitex, CompuPro Systems and Cromemco Inc. use
IEEE696/s-100 components. Victory Computer and
others use the VME bus sanctioned by Motorola,
Philips/Signetics and Mostek Corp. Plessey Peripheral
Systems and Western Digital Corp. base their products
around DEC processors, and Bytronix Corp. and others
produce DG Nova-based processors. A number of
manufacturers use hybrid and custom chips in proprietary architectures. The Seiko Series 8600 (Fig. 3) is
implemented with custom system components packaged in sealed plastic cassettes that are replaceable by
a novice user without any tools.
Multi-microprocessor systems (Fig. 4) distribute
processing power to users or clusters of users and share
disk storage, printer and software resources. Most
multi-micro systems are based around personalcomputer-like workstations linked by a disk server or
local-area network. The LAN multi-micro architecture
has proven very popular with office-automation and
workstation vendors and is in small-business systems
made by Datapoint Corp., Datamac Computer Systems, Corvus Systems Inc., Pertee Computer Corp.,
Micro Five Corp., Zilog and others. Multi-micro-based
systems have low entry-level prices and can be
expanded in small increments because each user has
dedicated processing power. LAN-based small business
systems should become much more numerous as LAN
standards solidify and LAN communications speeds
increase.
The distributed intelligence of multi-micro systems
makes it hard to measure their overall performance. It

Fig. 3. Proprietary packaging makes this Seiko Series 8600
small-business computer easy to service. All internal system
components are sealed in plastic cassettes called MEM-PACKS, and
all components, including the disk and diskette drives, can be
removed without tools.

also prevents a user from solving problems that require
more than the amount of local processing power
dedicated to that user. A minicomputer user can use
the system during off-hours or run large programs at
the expense of other users; a LAN-based system user
can't. Ultimate expansion limits for LAN-based systems
are another question. Expandability depends on network and disk controller speeds and on the sophistication of record locking and other system software.
Standard software

The considerable differences among minicomputer
operating systems reflect their heritages and hardware configurations. This is not generally the case with
microcomputer operating systems, which are comparatively homogeneous. Likewise, most languages and
application packages are available on most systems in
the survey.

Fig. 4. Multi-microprocessor-based small-business systems distribute processors to users or groups of users. As many as 23 Pertee 1000s
(left) can be connected using Pertec's REACH local-area network. MC68000-based Tandy Corp. TRS-80 model 16s (right) can be linked using
Datapoint's ARCnet and can be tied into Datapoint business systems.
MINI-MICRO SYSTEMS/June 1983
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MP/M is the most common 8-bit micro operating
system surveyed, and Concurrent CP/M-86 and various
implementations of UNIX dominate 16-bit, single-micro
systems. LAN-based systems often run a common micro
operating system such as MS-DOS or CP/M at every user
station and rely on disk-server or network software for
resource sharing. While implementations differ, system
integrators and application programmers face standard
operating systems that support a plethora of compilers,
interpreters and application packages. Programming
languages are also quite standard. COBOL is still the
most popular business programming language, although structured languages such as Pascal and many
advanced BASICS are gaining popularity.
The integration of office-automation functions into
small-business systems (and vice versa) is a major
trend. General-ledger packages are still used to link
inventory, accounting and reporting packages, but
word-processing, spread-sheet, database, electronic-

mail, appointment-scheduling and business-graphics
capabilities make small-business systems more useful
and easier to sell. A few vendors base their applicationdevelopment software around database packages, and
friendly application generators and others use integrated computing environments such as Context Manage-

Users of every type of architecture are
committed to growth paths involving
next-generation microprocessors.
ment's MBA, Lotus Development's 1-2-a and Visicorp's
Visi0 •. Purchasing off-the-shelf application packages
can potentially turn any system with a standard
operating system or programming environment into a
small-business system.
All this standardization of software often leaves
dozens or even hundreds of choices for system integrators looking for basic business packages. More than a
dozen companies publish on-line and paper references

Fig. 5. Small-bualneu computer bulldlng blocka Include processors, memory cards, disks, diskettes, power supplies and cooling
components, all available from many OEMs. This phantom view of the Victory Computer Systems Spirit business computer highlights the
sub-assemblies that can be enclosed In a desk-top or pedestal form factor.
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You can now update your ADDS, TeleVideo, or Lear Siegler
terminal with the most economical Tektronix graphics around!
With our invention, the RG512 Retro-Graphics
terminal enhancement, we introduced more than
25,000 operators to the standard of value in
Thktronix®-compatible graphics.
We'd now like to introduce you to our latest
innovation: 512-Series Retro-Graphics. Currently
shipping at the industry's newest standard, $749
(quantity one).
The 512-Series. A user-installed PCB assembly
that converts your Tule Video®, ADDS, or Lear
Siegler® terminal into a powerful bit-map
graphmaker. With Tuk™ 4010/4014 features. And
compatible with Tuk's PWT JO™ or your
RG512-based program.
In fact, Retro-Graphics ensures your software
investment. Now or in the future. Because it
works with a variety of graphics programs,
including ones from ISSCO®, Precision Visuals,
and Megatek.
Its 4010/4014 protocol enables you to draw
complex images in bright, high-detail resolution.
You can quickly generate dotted, dashed, or
solid vectors. Incremental point plots. Graphics
text in four character sizes. With crosshair cursor
capability. And "local" printer support.

With the RG512, we led the way to affordable
graphics. Now, at $749, 512-Series sets the new
standard for low-cost graphics.
Call today or clip and mail the coupon for full
details from your local Retro-Graphics dealer.

r············:i'I

I
I
I
I
I
I
I
I
I
I
I

CLIP AND MAIL TO:
Digital Engineering
630 Bercut Drive, Dept. 217
Sacramento, CA 95814

MMS

6183

0 Send information on 512-Series Retro-Graphics
0 Arrange an informative demonstration
NAME
TITLE
COMPANY
ADDRESS
CITY

STATE - - ZIP

TELEPHONE (

)
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DIGITAL
ENGINEERING
630 Bercut Drive, Sacramento, CA 95814
(916) 447-7600 Telex: 910-367-2009
See us In June et NCGA Booth 859, end In July et Slggreph Booth 241.
Retro-Graphics is a regIStered trademark of Digital Engineering. Inc.

IC 1983 Digital Engineering, Inc.

Like the craftsman's seal on a fine
work of art, Whitesmiths' Authorization Seal is more than just a
means of identification. It represents the pride in workmanship,
sense of tradition, and commitment to value on which we have
always prided ourselves.
At Whitesmiths, we've established a tradition of producing
some of the industry's most innovative and dependable software.
Our C and Pascal compilers
and cross compilers run in over
30 environments on DEC, Intel,
Motorola and Zilog computers.
Idris, our highly portable

operating system, is compatible
with UNIX and runs on all those
vendors' machines too. And our
full line of Software A La Carte
items- from assemblers to special
purpose tools - permits our customers to pick and choose what
they need to tailor our products
for unusual requirements .
The Authorization Seal is one
more way we can take pride in
our products. Once affixed to the
machinery on which
the software is to run,
the Authorization
Seal verifies, at a glance,
ownership, product

code, and the software
copyright - all of which reduce
order turnaround time and
upfront expenses for both
OEMs and end-users. No contracts to sign, no documents to
read.Just good software, plain
and simple.
The Whitesmiths, Ltd. Authorization Seal. It's one more way that
we're committed to becoming a
software tradition in your time.
Contact Whitesmiths, Ltd.,
97 Lowell Road, Concord,
MA 01742, ( 617) 369-8499
TIJC 951708 SOFIWARE CNCM.

Whitestniths, Ltd.
Software Craftsmen

UNIX is a trademark of Bell Labor amri es, JORI S is a trad em ark orWhit esm llhs, Lid
D1s1rib11tors Australla. Fawnra\• P1v Ltd . PO 8 224.Hursivllle , NSW2220 (6 12} 570·6 100, Japan,Advanccd Data Controls Cor p ,Ch iyoda·ku, Tokyo (03) 263-0383, United Kingdom, Rea l Time St·s1ems,Newcas1le upon Tyne 0632 733 131
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to assist in comparing business software packages.
Comparison shopping is still difficult because most
business packages are more complex than their low
prices indicate.
Plenty of peripherals

Most small-business systems are sold by system
integrators that don't make their own peripherals (Fig.
5). The giants still do, but even DEC and IBM buy disks,
printers and other small-business peripherals from
OEMS. Inexpensive Winchester disk drives that store
tens of megabytes have done as much as microprocessors to make small-business systems inexpensive, and
5%- or s-in. Winchesters are part of virtually every

The integration of office-automation
functions into small-business systems
is a major trend.

system surveyed. Capacities for 5%-in. drives now top
150M bytes. Tandon Corp., Cipher Data Products,
Archive Corp. and others offer cost-effective start/stop
and streaming-tape backup drives for small-businesssized disks. Alpha Micro Systems and Corvus even
offer video-cassette-recorder backup devices.
Multimode matrix serial printers are also part of the
base configurations of most systems. They offer high
speed and near-letter-quality printing. Daisy-wheel
and other letter-quality serial printers are popular but
too slow for general business applications. Both impact
and non-impact line printers are too expensive for an
average user. Lower priced band printers and the
imminent appearance of inexpensive, desk-top, nonimpact printers promise to make small-business sys-

terns more capable but will place new demands on their
processors.
Small-business systems offer a wide assortment of
dumb, editing and intelligent terminals. Most are
bought from OEMS and are customized or pre-programmed for specific applications and for product

Current software and standards
stability makes a wait-and-see attitude
seem too cautious.
differentiation.
All this mixing and matching can lead to vendor
support problems for both end users and system
integrators. End users should make sure their system
vendors stock or repair sub-assemblies, just as system
integrators should check their suppliers' return and
repair policies. It's getting easier than ever to become a
system integrator, and small-business-system buyers
should look for hardware, software and business
expertise in any potential supplier.
More choices to come

The emerging generation of 16-/32-bit and true 32-bit
microprocessors promises to change hardware alternatives again, but vendors are striving to provide stable
growth paths within all three architectural approaches.
Multibus, s-100 bus, VME bus and STD bus system
vendors promise to accommodate the new micros.
Minicomputer manufacturers promise to produce more
powerful and better integrated processors that are
software compatible with the manufacturers' discretecomponent products, such as DEC's Micro J-11, LSI-11
and rumored v AX-on-a-chip. LAN-based system vendors
promise to integrate the new chips into their workstations and to upgrade their networks and software to
support them.
Small-business-system technology is changing faster
than ever, but there is enough software and standards
stability to make a wait-and-see strategy seem too
cautious.
D

Manufacturers ' listings start on page 168.

SMALL BUSINESS SYSTEMS VENDORS
Advance Technology Corp.
7800 W. Oakland Park Blvd., Suite
304
Sunrise, Fla. 33322
(305) 748-7501
Circle No. 687
Alcyon Inc.
8716 Production Ave.
San Diego, Calif. 92121
(619) 578-0860
Circle No. 688
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Alpha Microsystems
17881 Skypark N.
Irvine, Calif. 9271 3
(714) 957-1401
Circle No. 689

Billings Corp.
18600 E. 37th
Independence, Mo. 64057
(816) 373-0000
Circle No. 760

Altos Computer Systems
2360 Bering Dr.
San Jose, Calif. 95131
(408) 946-6700
Circle No. 690

Burroughs Corp.
Burroughs Place
Detroit, Mich. 48232
(313) 972-8818
Circle No. 761
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C8do Systems Corp.
2771 Toledo St.
Torrance, Calif. 90503
(213) 320-9660
Circle No. 762

Cromemco Inc.
280 Bernardo Ave .
Mountain View, Calif. 94043
(415) 964-7400
Circle No. 773

General Automation Inc.
1055 Southeast St. , P.O. Box 4883
Anaheim, Calif. 92803
(714) 778-4800
Circle No. 784

Cambridge Digital Systems
P.O. Box 568
65 Bent St.
Cambridge, Mass. 02139
(617) 491-2700
Circle No. 763

Data General Corp.
4400 Computer Dr.
Westboro , Mass. 01580
(617) 366-8911
Circle No. 774

Grid Systems Corp.
2535 Garcia Ave.
Mountain View, Calif. 94043
(415) 961-4800
Circle No. 785

Datapoint Corp.
9725 Datapoint Dr.
San Antonio , Texas 78284
(512) 699-7552
Circle No. 775

Hewlett-Packard Co.
19447 Pruneridge Ave.
Cupertino, Calif. 95014
(408) 996-9800
Circle No. 786

Dataram Corp.
Princeton Rd .
Cranbury, N.J. 08512
(609) 799-0071
Circle No. 776

Honeywell Information
Systems Inc.
200 Smith St.
Waltham , Mass . 02154
(617) 895-3658
Circle No. 787

Century Computer Corp.
14453 Gillis Rd.
Dallas, Texas 75234
(214) 233-3238
Circle No. 764
Charles River Data Systems
4 Tech Circle
Natick, Mass. 01760
(617) 655-1800
Circle No. 765
CIE Systems
2515 McCabe Way, P.O. Box 16579
Irvine, Calif. 92713
(714) 660-1800
Circle No. 766
Codata Systems Corp.
285 N. Wolfe Rd .
Sunnyvale, Calif. 94086
(408) 735-1744
Circle No. 767
Columbia Data Products Inc.
8990 Route 108
Columbia, Md. 21045
(301) 992-3400
Circle No. 768

Dlgilog Business Systems
1370 Welsh Rd. , P.O. Box 425
Montgomeryville, Pa. 18936
(214) 628-4810
Circle No. 777
Digital Equipment Corp.
146 Main St.
Maynard, Mass. 01754
(617) 897-5111
Circle No. 778
Digital Microsystems
1755 Embarcadero Way
Oakland , Calif. 94606
(415) 532-3686
Circle No. 779

CompuPro Systems
Oakland Airport , Calif. 94614
(415) 562-0638
Circle No. 769

Digltex
2044 Armacost Ave.
Los Angeles, Calif. 90025
(213) 826-4500
Circle No. 780

Computer Automation Inc.
18651 Von Karman Ave.
Irvine, Calif. 92713
(714) 833-8830
Circle No. 770

Dual Systems Control Corp.
2530 San Pueblo Ave.
Berkeley, Calif. 94702
(415) 549-3854
Circle No. 781

Control Data Business
Centers Inc.
500 W. Putnam Ave.
Greenwich, Conn. 06836
(203) 622-2000
Circle No. 771

Durango Systems Inc.
3003 N. First St.
San Jose, Calif. 95134
(408) 946-5000
Circle No. 782

Corvus Systems Inc.
2029 O'Toole Ave .
San Jose, Calif. 95131
(408) 946-7700
Circle No. 772
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Eagle Computer Inc.
983 University Ave. , Building C
Los Gatos, Calif. 95030
(408) 395-5005
Circle No. 783

IBC/Integrated
Business Computers
21592 Marilla St.
Chatworth, Calif. 91311
(213) 882-9007
Circle No. 788
IBM Corp.
Information Systems Group
1133 Westchester Ave .
White Plains , N.Y. 10601
(914) 696-1900
Circle No. 789
IMS International
2800 Lockheed Way
Carson City, Nev. 89701
(702) 883-7611
Circle No. 790
Instrumentation Laboratory Inc.
Pixel Division
One Burtt Rd .
Andover, Mass. 01810
(617) 470-1790
Circle No. 791
lntertec Data Systems Corp.
2300 Broadriver Rd .
Columbia , S.C. 2921 O
(803) 798-9100
Circle No. 792
Logical Business Machines
1294 Hammerwood Ave.
Sunnyvale, Calif. 94086
(408) 744-1290
Circle No. 793
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To your host CPU
our Winchester 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 SAlOOO, ST506,
PRIAM, and DEi Funnel• look-alikes .
STR®-Stream offers the highest data integrity
(< one soft error in 109 bits), and unit-to-unit compatibility of any recorder in its class. To achieve this,
it utilizes a wide write track, narrow read track, readafter-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 less than $1,000 in OEM quantities.
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.
J~et

EPI remember for you.

1111
BHTRDDll PRDIESSDRS
IDIDRPDRITED
11 1

f2/l

Outmaneuvers Lines and Daisies at
350 cps. Okidata 's new multifunction
Pacemark 2410 combines three printers in one remarkable machine. At 3 50
cps. it pumps out data at line speeds
up to 420 lpm. Delivers drafts with
extra-dense characters at 175 cps. Its
85 cps correspondence quality is three
times faster than most daisywheels.
But that's just the opening salvo.
This high powered dot matrix printer
has an arsenal of extra features. Twocolor printing. Dot addressable graphics. 96-character ASCII set. plus resident
and alternate 96-character downline
loadable sets. Column capabilities range
from 136 to 233 .
Tough As Nails. The 2410 won't
suffer from battle fatigue or duty cycle
162

limitations. It's armed with our longlife. stored-energy print head with 9
tungsten pins to crank out up to 500
million characters with ruthless precision. Add laser-welded . precisioncontrolled construction and a rugged.
st.amped steel frame. and this machine's
virtually invincible.
Compatibility Plus. Teams up with
all the big guns in high performance
desktops and small business computers. plus most low-end minis. Available
with standard parallel or RS 232C serial interface with current loop. Additional interfaces on the way .
Mean Machine. Nice Price. It's capable. It's tough. It should cost a bundle.
But it doesn't Suggested retail is $2995:
$2695 for its data-processing-only partCIRCLE N0: 96 ON INQUIRY CARD

ner. the Pacemark 2350. For more information. phone 1-800-0KIDATA. In
New Jersey. (609) 235-2600.

-~~~~~~~~-

CllIITil

A subsidiary of Oki Electric Industry Company . Ltd.
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MAI Basic Four
Information Systems
14101 Myford Rd.
Tustin, Calif. 92680
(714) 731 -5100
Circle No. 794

Sci-Com Computer Systems
981 Route 22
P.O. Box 6050
Bridgewater, N.J. 08807
(201) 685-0070
Circle No. 812

Microdata Corp.
P.O. Box 19501
Irvine, Calif. 92713
(714) 540-6730
Circle No. 795

Sentinel Computer Corp.
9902 Carver Rd.
Cincinnati, Ohio 45242
(513) 984-6622
Circle No. 813

Molecular Computer
251 River Oaks Parkway
San Jose, Calif. 95134
(408) 262-2122
Circle No. 796

SD Systems Inc.
P.O. Box 28810
Dallas, Texas 75228
(214) 271-4667
Circle No. 814

Momentum Computer
Systems International
965 W. Maude Ave.
Sunnyvale, Calif. 94086
(408) 245-4033
Circle No. 797

Smoke Signal Broadcasting
31336 Via Colinas
Westlake Village, Calif. 91362
(213) 889-9340
Circle No. 815

Monolithic Systems Corp.
84 Inverness Circle
Englewood, Colo. 80113
(303) 770-7400
Circle No. 798
NCR Corp.
Main and K Sts.
Dayton, Ohio 45479
(513) 445-2078
Circle No. 799
NEC Information Systems Inc.
5 Militia Dr.
Lexington, Mass. 02173
(617) 862-3120
Circle No. 800
Nixdorf Computer Corp.
300 2nd Ave.
Waltham, Mass. 02154
(617) 890-3600
Circle No. 801
NoHalt Computers Inc.
1750 New Highway
Harmingdale, N.Y. 11735
(516) 420-9740
Circle No. 802

Systems Group
1601 Orangewood Ave.
Orange, Calif. 92668
(714) 633-4460
Circle No. 816
Tandy Corp./Radio Shack
1800 One Tandy Center
Forth Worth, Texas 76102
(817) 390-3300
Circle No. 817
Onyx Systems
25 E. Trimble Rd .
San Jose, Calif. 95131
(408) 946-6330
Circle No. 804
OSM Computer Corp.
2364 Walsh Ave.
Santa Clara, Calif. 95051
(415) 961-8680
Circle No. 805
Pertee Computer Corp.
17332 Von Karman Ave.
Irvine, Calif. 92714
(714) 540-8340
Circle No. 806

North Star Computers
14440 Catalina St.
San Leandro, Calif. 94577
(415) 357-8500
Circle No. 803

Plessey Peripheral Systems
17466 Daimler Ave.
P.O. Box 19616
Irvine, Calif. 92714
(805) 967-0468
Circle No. 807

Sage Computer Technology
195 N. Edison Way #14
Reno, Nev. 89502
(702) 322-6868
Circle No. 811

Plexus Computer Inc.
2230 Martin Ave.
Santa Clara, Calif. 95050
(408) 988-1755
Circle No. 808
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PolyMorphic Systems
460 Ward Dr.
Santa Barbara, Calif. 93111
(805) 967-0468
Circle No. 809
Rexon Business Machines Corp.
5800 Uplander Way
Culver City, Calif. 90203
(213) 641-7110
Circle No. 810
TeleVideo Systems Inc.
3100 Coronado Dr.
Santa Clara, Calif. 95051
Circle No. 818
Texas Instruments Inc.
Data Systems Group
P.O. Box 402430, H-652
Dallas, Texas 75040
(512) 250-7363
Circle No. 819
Thoughtworks
3532 W. Thomas Rd.
Phoenix, Ariz. 85019
(602) 269-6841
Circle No. 820
Vector Graphic Inc.
500 N. Ventu Park Rd .
Thousand Oaks, Calif. 91320
(805) 499-5831
Circle No. 821
Wicat Systems Inc.
P.O. Box 539, 1875 S. State
Orem, Utah 84057
(801) 224-6400
Circle No. 822
Zendex
6644 Sierra Lane
Dublin, Calif. 94568
(415) 828•3000
Circle No. 823
Zentec
2400 Walsh Ave.
Santa Clara, Calif. 95050
(408) 727-7662
Circle No. 685
Zilog Inc.
1315 Dell Ave.
Campbell, Calif. 95008
(408) 370-8000
Circle No. 686

Manufacturers ' listings
start on page 168.

163

''YOU CAN WITH PERSYST."
The Persyst DCP/88. A breakthrough front end communications processor for the IBM PC
orXT.
The Persyst DCP/88 is a
unique breakthrough in expansion products for the IBM PC.
A companion processor that
supports up to 4 multiple discipline communications lines. Including SDLC, HDLC, async and
bisync, plus a high speed parallel
printer option.

Add an IBM equivalent processor. Plus async and sync
communications.
When Persyst designed the
DCP/88, we thoughtfully utilized
the Intel 8088 microprocessor
chip- the same processor used
on the IBM PC mother board.
Result? The DCP/88 offers processing power equivalent to the PC
itself. And because the DCP/88
supports both async and sync
communications, its application
potential is virtually unlimited .
In fact, the DCP/88 handles
virtually any front end serial data
application- communications or
peripherals- without burdening
the PC.

Multiply your PC processing
power and run two programssimultaneously.
The DCP/88 gives your PC
unprecedented processing
power.

You can execute a program in
the DCP/88 while you're running a
completely independent program
on the PC. For example, process
incoming and outgoing
communications while you
perform another task.
But that's not al I.

Develop application
software quickly.
With optional ASD
asynchronous driver or BSD
bisynchronous driver software,
which include the DCP Real-Time
Executive operating system, you
can develop your own application
software with exceptional ease
and speed.

What's more, data conversion
utilities allow you to send and
receive your own user-defined
data files. And with PC/HASP, the
console also provides control for
your job activity on the mainframe.
All at line speeds up to 19.2K
bits/second . So you keep
connection time to a minimum.
Think about it.
PC/HASP gives you the same
performance you would get with
a traditional , dedicated RJE
workstation , and at significantly
less cost. Plus the processing
capability of the IBM PC when
you're not running HASP
And it's only available with the
Persyst DCP/88 and PC/HASP

Sophisticated products for
the corporate user. Insist on
Persyst.

Persyst PC/HASP software.
Now you can convert any IBM
PC into a HASP/ RJE
workstation.
Combine the DCP/88 with our
PC/HASP software, and you can
link an IBM PC with any
mainframe supporting IBM
HASP/RJE- to get an instant fullfunction HASP/RJE workstation .
PC/HASP uses bisync
communications and emulates an
IBM 360/20 Mod 5 HASP/RJE
workstation , supporting up to
seven input and seven output
multi-leaved data streams.
Logical printer or punch
streams are direc ted by the
console to physic al resources like
multiple disk files, multiple
printers, and RS-232 ports.

DCP /88 and PC/HASP are the
foundation of a family of Persyst
products utilizing Distributed
Communications Processing
architecture. All designed to make
corporate information systems
more powerful. And more efficient.
For complete information, call
Persyst today.

PERSVST .
Persyst Products, Personal
Systems Technology, Inc.,
15801 Rockfield Blvd ., Suite A,
Irvine, CA 92714. Telephone:
(714) 859-8871. Telex: 467864.

128 character FIFO printer buffer
improves the efficiency of data
transfer to the printer.
- - - - Supports SDLC, Bisynchronous,
HDLC and Asynchronous protocols.

Full modem support, plus modem
eliminator option.
Dynamic design lets you assign
incoming 110 streams to different
devices- disk files . printers and
RS-232 ports.
Dedicated 8088 microprocessor
gives the DCP/88 processing
power equivalent to the IBM PC
itself. You can execute two programs simultaneously.

Programs developed on your PC
can be downloaded into the processor compatible DCP/88 for
execution.
DCP/88 can process incoming data
independent of the program the PC
is running .

THE DCP/88™
AND PC/HASP™
BY PERSYST.
CIRCLE NO. 97 ON INQUIRY CARD
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Hyou're looking for the best tenninal value,
look to a familiar name: TeleVideo. The story of
our new 924 is the same story you've heard
for the last four years. We've combined the best
innovations in technology, design, and quality
manufacturing to give you everything you
want in an advanced terminal. And we've done
it at a price that can't be beaten.
The 924 is comfortable, with a tilt and
swivel non-glare screen. Its lightweight, low
profile keyboard fits your fingers naturally.
Our 32 programmable, non-volatile function
keys tum often used instructions into simple
one-button commands. The 924 provides
extra display features, including full screen
editing, character and block graphics,
definable scrolling regions for multiple window operation. plus 32 character-by-character
visual attributes.
The 924 has lite intelligence you need too,
with logical attributes to define protected and
unprotected regions. And, with standard one
page or optional four page memory, there's
plenty of room to work.
If you don't need all the power of the 924,
try our 915. It has all the design advantages of
the 924, and is the superior terminal in its
class. It just costs less.

The 924 and 915 mark a great new chapter
in the TeleVideo story. And, like all TeleVideo

terminals, they're reliable performers, backed
nationwide by General Electric Instrumentation
and Computer Service Centers. Contact us
today about the 924 and 915 story and you'll
enjoy the happy ending. Call 800-538-8725
(in California call (408) 745-7760), or send us
this coupon.

r--------------------------,
TeleVideo Systems, Inc.

I

Dept. ..2l6M.

:

1170 Morse Avenue, Sunnyvale, CA 94086

1

Yes, I'd like to know more about
TeleVideo's new 924 and 915 terminals.
Name _ _ _ _ _ _ _ _ _ _ _ _ _ ___
Address _ _ _ _ _ _ _ _ _ __
City_ _ _ _ _ _ _ _ _ _ _ _ __
State _ _ _ _ _ _ _ _ Zip _ _ _ __

I
I
I
I
I
I
I

I
I
I
Telephone(
)
__________________________
JI

Santa Ana/California, 714-557-6095
Sunnyvale/California, 408-7 45-7760
Atlanta/Georgia, 404-399-6464
Dallas/Texas, 214-980-9978
Chicago/Illinois, 312-351-9350
Boston/Massachusetts, 617-668-6891
New Jersey/New York, 201-267-8805
Woking, Surrey/United Kingdom, 44-9905-6464

Oe~leVideo Systems, Inc.
CIRCLE NO. 98 CIN INQUIRY CARD
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MUL11U8ER 8llALL BUSINESS SYSTElll
Word Ila, . .lfMlllftl •11 I JILi'
CPU
......._. lllmdmum
.......,
no.of
CKbftle) _ .

Op'erllllng

.,.._.

.........

Clrcle

........

price

No.

692

Advance
Technology

Corp.

16'blt, 88000

18

BASIC,
FORTRAN.
00888000, COBOL. ....
CPIM
AFl\..C,
MCS,UNIX
9-cnlU,

.......,,

Alcyon,
AWS

$7720

"*-••

693
16-bit, 68000

2S6/2M

4/12

Regulus

BASIC,
FORTRAN ,
COBOL, Pascal ,
DIBOL

$14,860

2S6K-byte RAM, 32K-byte ROM, SK-byte
fixed, SK-byte cartridge, 24 x 80 VT100compatible terminal, NEC Spinwriter

Alpha Micro

694

Systems,

AM-1000

16-blt, 88000 128125e

n

~

~

COliJOL. illlcro
Mllmbllr

AM-1042

16-bit, 68000 S12/3072

126

AMOS/L

AM-1082

14Mlll. llOCl8 612/408e

188

AMO&\.

BASIC,
FORTRAN ,
COBOL, Pascal,
AlphallSP, Macro
assembler

$10,800 (OEM)

lf2,800 <OB!')

695

Altos Computer

Systems,
Series S

8-bit, Z80A

192/192

/3

Seriel8000

8-bll. Z80A

208l208

,,,

MP/Mil,
CP/M, OASIS

BASIC,
FORTRAN,
COBOL

$5490

MP/MU,

~.

S748Q

CPIM.~

122K-byte CPU , SM-byte Winchester disk
drive, MP/M

COBOL

586-10

16-bit, 8086

S12/1000

IS

XENIX,
MP/M-86,
OASIS-16,
Pick

BASIC, COBOL,
lnformix

$7990

Seriel8IOO

18-blt, 8088

61211000

18

XENIX,
MP/M-81

BASIC, COBOL..
P4ilclll. lnbmllt

$12.800

UNIX,
RM/COS

BASIC,
FORTRAN,
COBOL, Pascal

$12,990

Series 68000

16-bit , 68000

S12/1000

/16

Bllllngs Computer

&obit, Z80A

841579

. ....,.

S12K-byte CPU, 20M-byte Winchester disk
drive, O.SM-byte floppy disk drive

B21 series

16-bit, 8086

128/S12

1/4

B22aerlea

1e.t111. aoae

25M40

1/18

B-80

8-bit

60/124

COBOL, RPG

881

8-blt

511/St:t

eCllQt; flflQ

B92

8 -bit

S1 2/512

COBOL, RPG ,
NOL-II, MPL:ll

696
Clllllll'; madll!OOO

« . . . . . . . . ............,

Burroughs Corp.,

168

51--~Wlnct..-dlek

ctMt;~

,....Ulilld....

Corp.,

6000sartes

S12K-byte CPU , 10M-byte Winchester disk
drive, 1M-byte floppy disk drive, 6 serial ports

697
BTOS

BASIC,
FORTRAN ,
COBOL, Pascal
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NOW MAKE YOUR SERIES/1
EVEN MORE EFFECTIVE.
450 Series
Band Printer
(360-lpm)

720-lpm
Band Printer

\

1130-lpm
Band Printer

\

280 Series
Cartridge
Module Drives
(dual and
single unit)

I

Matrix Printer
410 Series
Letter Quality Printer

230/240 Series
Mini Module Drive

Attach it to Control Data Miniperipherals.
Turn your price-performance problems into
opportunities with Control Data's full line of
Certainty® Series miniperipherals. They'll make
your Series/1 even more effective for
distributed processing and office automationat a competitive price.
Why are Series/1 users linking up with Certainty
Series products? The first benefit is exceptional
capability for the price. You get printers that are
faster than competitively priced units; disk
drives with more storage for the money;
removable media; even fixed and removable
storage in one drive; integral controllers; full
Series/1 compatibility.
Benefit #2: a full line-available right now.
There's a complete family of disk drives. A

complete line of printers, from the 410 Series
letter quality printer to the 1130-lpm band
printer. A pair of user-friendly displays-plus
RTA (remote technical assistance).
Benefit #3 is complete support. More than
5000 Customer Engineers help make sure that
Certainty mini peripherals live up to their name
in operation.
Make increased effectiveness a Certainty.
No matter how you're using your Series/1-for
insurance, broadcasting, health care, banking
or dozens of other applications-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) CONTR.OL DATA
Addressing society's major unmet needs
as profitable business opportunities
MINI-MICRO SYSTEMS/June 1983
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.....
698

114
16-1>~; 2

256/1024

1/64

MMIOS

CADOL

80865, 1 8089

Less than
$25,000

3 microprocessors, 15M-byte Winchester
disk drive, 7 terminals, printer

Century Comp.dilr
Corp.,
"Vanguard8000

700
8-/1~.

128K/1M

18

8086/8085

CP/M,
CP/M-86,
MP/M

BASIC, COBOL,

$10,000

Pascal,
Assembler

128K-byle memory, 2 microprocessors, 6Mbyte Winchester disk drive, 1.4M-byte floppy
disk drive, real-time clock, 4 terminals

Ctwln ,.._.,...
lyam.lnc.,
Uniwfse68

701
32-bit, 68000

256/12M

BASIC,
FORTRAN,
COBOL, Pascal,

"764

$f8,000

Proprietary
wrsionof C

256K=byte AM , main processor, VO
processor, 1OM-byte fixed disk drive,
1.26M-byte floppy disk drive , 4 serial ports,
3 terminals, language with operating
system software

702

-1lllO

680/20

16-~. 68000

2561512

1/4

UNIX System
Ill, Regulus

BASIC,
FORTRAN,
COBOL, Pascal,
PRO-IV, C

$17,610

~

256K-byte CPU , 10M-byte Winchester disk
drive, 0.5M-byte floppy disk drive, 4 CIT 101
terminals, async communications controller

703

Coclata Systlme
Corp.,

OadlllallOO

Columblll Dlllll
Placlucla, Inc.,
Commander

704

8-blt, Z80A

1281256

1/8

P/M-86,
MP/M-86

BASIC,
FORTRAN,
COBOL, Pascal,

$6500

256K-byte RAM , dual Z80 microprocessors,
2 O.SM-byte floppy disk drives

Assembler

705
8-/1 ~.

8085,8088

25611 ()()()

/16

MP/MS-16,
CP/M-80,
CP/M-86

BASIC,
FORTRAN,
COBOL,

$8995

384K-byte CPU, 2 1.2M-byte floppy disk
drives, MP/M 8-16, SuperCalc86, dBase,
CP/M-80, CP/M-86

Assembler

708
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jet tccl11101
co11ies of age
fheNe'1V
ChromajefM

Series
~en

you demand quality and
peed only Chromajet™ will do.

0 seconds a copy. Eight colors with 125
hades. Instant overhead transparency
apability on a specially designed film from
olaroid Corporation. Using DuraPulseTll, a
elf cleaning, self purging head technology
vhich is warranteed for two full years.
'hese are just some of the features
vhich make the first member of
he Chromajet Series the state
11 the art in ink jet technology.
~here's

more. Every printer
ub-system is designed to
leliver high quality graphic
mages with minimum
lperator hassle. Continuous
orms paper lets you go off
Lild do other things while Chromajet
lrints your presentation hard
:opy or transparencies. Advanced Color
rechnology's special non-water based inks
~ive you rich, saturated images, and clean
>peration. The snap in ink cartridge gives up
o 3000 copies between replacem~nts. Ideal
'o r shared resource operation.
\.dvanced Color Technology wasn't satisfied
.vith building the best color ink jet printer.
fhey wanted to make it more reliable and
~asier to service. The best news is the price. In
::>EM quantities the price is under $4300,
ncluding Centronics interface.
Call us today. Let Chromajet solve your color
ilardcopy needs. 1-617-256-1222.

CIRCLE NO. 100 ON INQUIRY CARD

~ A_... ~

.....,...._.,.,.

at:I ~OGY

21 Alpha Road, Chelmsford,MA01824

OmnixCPBO

Control Data
~Centers

Inc.,

coc 11<tA

8-/ 16-bit;
Naked Mini
4/04, Z80A

....

,ACS8'00

128/128

1/8

OPUS-1,
CP/M

BASIC

$8500

707

5umxM

18

XENIX

c

$2100

UNIX
System Ill

BASIC,
FORTRAN,
COBOL, Pascal,
C, Ada

$5000

0008.

lYISIC.

$11,()16

Corvus Systems
Inc.,
Uniplex

128K-byte memory, 16-bit processor, ZBOA
processor, 2 1M-byte floppy disk drives, 3
terminals, 120-cps dot-matrix printer

,...._.,..drille,XENOC.

51~CPU. . . . haRldllk

drtve,
=:::..,~111111l)llollllc ..
708

16-bit, 68000

512/1M

18

512K-byte CPU, 2 seifal portS, Omnlner
local-area network capability

709

Cromemc:o Inc.,

CS1

CADMtX

flORl'lllAH,
CbaJl,c•

..,,

. . . . . USP,

APG-ft(CROMIX
CS1HD2

8-/16-bit;
Z80A,68000

256/1M

C81HDliE

CS3H

8-bit, ZSOA

64/0.5M

i /5

CROMIX-0

Ml

~·

1/6

COOS,
CROMIX

BASIC,
FORTRAN,
COBOL, Pascal,
Macro assembler,
C, RATFOR, LISP,
RPG-II

$10,720

256K-byte memory, 2 processors, 390K-byte
floppy disk drive, 21 M-byte Winchester disk
drive, controller, 2 CIO terminals

$12,220

BASIC,
FORTRAN,
COBOL, C,
RATFOR, LISP,
RPG-II (CROMIX
only)

$8585

256K-byte CPU , 21 M-byte Winchester disk
drive, 1.2M-byte floppy disk drive

$15,815

CS3HD5E

8-/16-bit,
Z80A, 68000

512
(ECC)/4M

1/8

CROMIX-0

BASIC,
FORTRAN,
COBOL, Pascal,
Macro assembler,
C, RATFOR, LISP,
RPG-II

$17,615

256K-byte memory, 2 processors, 1.2M-byte
floppy disk drive, 21 M-byte Winchester disk
drive, 3 CIO terminals

710

IR1M5
CS series 200 A

16-bit,
micro Eclipse

2561512

/13

AOS, ROOS

BASIC, COBOL

$36,570

256K-byte CPU , 25M-byte Winchester disk
drive, 1600-bps tape drive, terminal,
operating system software

CS Series 200 C

16-bit, Eclipse 51212000

/32

AOS, ROOS

BASIC , COBOL

$57, 130

512K-byte CPU, SOM-byte Winchester disk
drive, 1600-bps tape drive, terminal,
operating system software

172
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"l'M A
5TREAMER!'

"l'M BLOCK

ADDRESSABLE~

The HCD-75. ltSboth.
Meet the high capacity X"cartridge
back-up system with the split personality.
The 3M HCD-75 does everything streamers
do, and more! Now you don't have to choose
between streaming and block addressability
for data storage. The HCD-75 lets you design
a reliable system that does both. Best of
all , it's available right now - thousands of
them are already in use -with the following
high performance features:
HIGH CAPACITY -a full 67 megabytes of
formatted back-up storage - more than any
other X " system and most Y2 " systems.
DATA/CARTRIDGE INTERCHANGE- unlike some other systems, every HCD-75 drive

will read every 3M formatted data cartridge,
no matter where it originated. A unique
combination of stepper llead and edge seek
features allows unlimited cartridge interchange between drive systems.
COST EFFECTIVE -you get more for less.
Total cost per megabyte with the HCD-75
is significantly lower than any other tape
system .
Put it all together and you have one of the
best friends a computer designer ever had:
the 3M HCD-75 back-up system. For more
information call (612) 736-9003 or write:
Data Recording Products Division/3M , 3M
Center 223/5N, St. Paul, MN 55144.

3M hears you ...

CIRCLE 125 FOR FIELD REPRESENTATIVE CALL CIRCLE 135 FOR LITERATURE

3NI

Introducing
the Munchkirt
the lower cost solution
to 5~£" floppy
disk control.

Looking for a lower cost solution to interfacing 5 1~" floppy disk drives to your
system? Let our newWDl770 show you the way. We call it the Munchkin. You'll
call itthe economical solution you need in today's price sensitive systems market
The WD1770 is a diminutive one-chip controller/formatter that masters
both single and double density 5 1~" floppies. It gives you all the features of our
FDl793. Plus Digital Data Separation and Write Precompensation. On one
chip. With just 28 pins. Component count is reduced. too.Which saves beaucoup
board space. And on-chip digital data separation
eliminates the manufacturing cost of tweeking PLL data
separation.
A single read line is the only input required to recover
serial FM or MFM data from the disk. Data rates are
selectable. So are sector lengths. And a new programmable
Motor On feature pre-enables the spindle motor. Stepping rates are compatible with the FDl793. Or. for rates of
2. 3. 5 or 6 msec. specify the WDl772 version.
Why wait? Call our Controller Hotline at 714/966--7827 for immediate
information. Or write Kathy Braun on your letterhead for a free sample. Then find
out for yourself why we say the Munchkin is such a big deal.
"'Munchkin is a trademark of Western Digital Corporation

Components Group. 2445 M cCa b e Way. Irvine. CA 92714. (714) 557-3550
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Ding.dong,
the "Which' is dead.
Our newest low price
Winchester
disk controller
lowers the
boom.

If. by any chance. you've been uncertain which company has the lowest
price. highest value Winchester disk controllers. our new WD1000--05 will
lay that "which" to rest
Simply put the WDI000--05 is the new price leader in hard disk
controllers. How much a pr1ce leader? Our one-piece price. if you care
to order an evaluation unit is tust $150. Can you imagine what we must
be selling these for in OEM quantities!
The WDI000--05 is designed for those systems builders who a) want to
offer a hard-disk based system to stay competitive and. b) who recognize
that shaving $100 or more from their manufacturing costs could be the key to success.
Our pre-anno unced
progressio n of controller
Our new WDI000--05 is no stripped- down
boards puts you on the
model. either. It includes our remarkable
path to higher performance
VLSI WDIOIO Winchester Disk Controller. and
and lower cost
WDll00-11 Support Device. There is on-board
sector buffering. data separation. write precompensation and error- checking. too. All on
one board. designed to mount atop a 51.4" drive.
Call our Controller Hotline. 714/966-7827.
for up-to-date details. Or send us your company
PO or check for $150 and we'll send you an
WD1000--05 board for evaluation. It's our way
of keeping you on top of things.

Com ponents Group. 2445 M cCabe Way. Irvine. CA 92714 . (714) 557- 3550

llVESTERN DIGITAL
C
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MULTIUSER SMALL llUSINESS SYSl'IMI
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Mlldmum
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Circle

i....,....

No.

no.of

711

"'°°

RT11 ,

ASX·11,
flSX·11M.
RS>M1 pg,
UNIX, lSX·
Plus

712

Dlgllog BualSyst9ma Inc.,
1850

1/16

8-bit, 2 Z80As

TurboDOS

1UrboD08

BASIC, COBOL,
anyCP/M-or
MP/M-compatible
language

-cc:':;,
......

$25,975

720K-byte floppy disk drive, 42M-byte
Winchester disk drive, 1OM-byte hard disk
drive, 4 model 900 workstations

11461$

~

713

Dtglt8l Equipment
Corp.,
LSl-11 /2

16-bft, lSl-11

RT-11 ,
RSX-115

8/32

LS1-111aa

RT1t,

F1Sl<-11M.
RSX·11S

PDP-11 /23

16-bit,
POP-11

32/256

BASIC,
FORTRAN ,
Macro II

•

RT-11 ,
RSX-11M,
RSX-11S

BASIC,
FORTRAN ,
COBOL, APL,
CORAL86,
RPG-II, Macro,
DIBOL, DSM-11

RT·11.
FISX·11M.
RSl<-11A,
RSTSIE

BASIC,
FORTRAN,

<X8Jl..APL.
COMl.11.APGII, Miao. DllQL,
0$M-11

PDP-11 /34

16-bit,
PDP-11

RT-11 ,
BASIC,
RSX-11M,
FORTRAN,
RSX-11S,
COBOL, APL,
RSTS/E, IAS, CORAL 86, RPGII, Macro, DIBOL,
DSM-11
DSM-11

64/256

Dtglt8l

714

llllcroayatema Inc.,

141

DMS/10!>--

1132

CPAHO;

CPllloll

9MllC.

.

~

$17.000

715

~ltex,

8000series

8-bit, Z80B

128/512

/12

OASIS

BASIC, COBOL,
Dataplus, C

$12,000

256K=byte CPU, 1OM-byte Winchester disk
drive, 45-cps word-processing printer, OASIS,
Spellbinder

716

717
16-bit; 80186,
80286

128/
1.152M
bytes

1/12

MP/M-86,
MS-DOS,
CP/M-86,
XENIX

StarBASIC

$10,700

2 microprocessors, 128K-byte memory, 1OM·
byte Winchester disk drive, BOOK-byte floppy
disk drive, 4 terminals, MS-DOS

1112

176
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$14,895

CPU, Winchester disk drive, 946K·
by1e floppy disk drive, dot-matrix printer,
4terminals

BASIC

$20,825

256K-by1e CPU, 35M-by1e Winchester disk
drive, V•·in. streaming-tape drive

BASIC,
FORTRAN,
COBOL, Pascal ,

$26,000

Compass central, 2 Compass workstations

BASIC,
FORTRAN,
COBOL, Pascal

$11,900

512K-by1e, 20M·by1e hard disk drive, 650Kby1e floppy disk drive, GCOS operating
system, VIP 7383 office-automation terminal

OASIS-16,
UNIX

BASIC,
FORTRAN,
COBOL, Pascal,
C, SIBOL

$25,000

512K-by1e CPU , 85M·by1e Winchester disk
drive, 16 1/0 ports

MP/M,
OASIS,
FAM OS

BASIC, COBOL

$7495

RPS, EDX,
CPS

BASIC,
FORTRAN,
COBOL

8-bit, 8085

64/192

/4

Zebra

16-bit, 68000

256/1M

1/32

Pick

Compass Central

16-bit,
80186/8086/
8087

640/

1/32 hard·
wire, plus
12 phone
links

INGRID,
MS·DOS

1/2

GCOS6
(General
Comp re·
hensive
Operating
System)

16/32

10/10

900

MicroSystem 6110

16-bit, Micro 6

Ensign

16-bit, 68000 512/8000

Mlddi·Cadet

178

128/512

8-bit, Z80B

256/512

16-bit

32/128

CP/M, MP/M, StarBASIC, any
CP/M· and MP/M·
DX85M
compatible
language

PL/M, C

256K-by1e CPU, 10 1/0 ports, Centronics
port, 20M·by1e Winchester disk drive
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How do you create a microcomputer
to match the ~ower of
the UNIX"operaling system?
Imagine. You are perfecting a revolutionary operating system. In about two
years, it will be the system of choice
for 16-bit microcomputers.
It will be called the UNIX operating
system.
But the breakthrough features of this
operating system are going to make
stringent demands on the computer.
The microcomputer developed specifically for the UNIX operating system
more than two years before its commercial distribution is called ONYX'."
ONYX will live up to every demand
and expectation.
To achieve the ultimate flexibility,
simplicity, efficiency and productivity,
the UNIX operating system will incorporate a file system of highly uniform
sets and sub-sets of directories, arranged
in a tree-like hierarchical structure.
And flexible directory and file protection modes, allowing all combinations of "read;' "write;' and "execute"
access, independently for each file or
directory, for a group of users.
But these advantages will require
intensive disk access, and superior
memory management. In simple language, disk access must be as fast as
possible, and the disk must have an
unusual capacity to maintain complex
file systems on-line at all times.
Floppy disks with their low capacities
and high access times won't do.
Winchester disk drives that utilize
slow-moving stepper motor head positioning devices won't do.

r-liiiaii_:;:~==;=~\
= = =r~
~sONYX's IMI Winchester disk storage
system, with its servo-driven voice coil
head positioning, is more than twice
as fast!
So, obviously the ONYX C8002
will do.
And, as developed, the ONYX C8002
features expandable memory up to
1 Mbyte, and disk storage up to 160
Mbytes on-line. Its cartridge tape backup offers cyclical redundancy checking
on every backup. Both the Winchester
disk storage system and the cartridge
tape backup are internal.
In the UNIX operating system environment, the disk becomes an extension
of main memory. "Swapping"programs
between the disk and main memory

".,

.
--

increases the number of operations that
can run concurrently. ONYX's memory
management system utilizes "scatter"
instead of "contiguous" allocation, and
the more efficient swapping minimizes
demand on the disk channel. That's why
ONYX assures a highly efficient environment for the UNIX operating system.
Now it's 1982. The UNIX system's preeminence among 16-bit operating systems is established. And ONYX is the
only company that has significant production experience with UNIX systems.
ONYX has installed over 1500
UNIX systems.
Today there are a lot of systems
being developed to operate UNIX (and
"look-alike'~ operating systems. But
there are many reasons why you should
consider ONYX and the UNIX operating system as inseparable.
System III available now
for immediate delivery.
Phone this special number: (408)
946-6330 Ext. 251. Ask about these
System III enhancements, including:
• Multi-key index sequential files
under RM COBOL;
• "Term Cap" capability that supports a wide variety of terminal
interfaces;
• Enhanced printer handling
capability;
• SCCS to maintain edit histories
in text management applications.
•uN/X is a trademark of Bell Laboratories.

- --- ...__ -·· '· - .
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Make the Connection
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OPERATING SYSTEM

Onyx Systems Inc., 25 East Trimble Road, San Jose, CA 95131
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Serles/1

16-blt

1281128

RPS, EDX,
CPS

model 4962

FORTRAN,
COBOL, PU1

•
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"
System/7

16-blt

FORTRAN, APL

model 5010

eooos

8-bit, ZBOA

64/1M

1116

CP/M, MP/M,

TurboOOS

BASIC,
FORTRAN,

COBOL

8-bi1, ZBOA

64/84

11255

CPIM2.2

BASIC,
FORTRAN,
COBOL,

Pascal,
APL

180

$13,500

10M·byte Winchester disk drive with built-in
controller, 3 intelligent workstations with 64Kbyte memory each, intelligent workstation
with 64K-byte memory and 2 375K·byte
floppy disk drives
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Mont than IO dtffnnt analogldlgltll

IJO-..

variety of off-thHhelf, plug-in quick ~ fOt
to-microcomputer bu• compatlblllty. 0.lgned •
Intel Multlbue•, Motorola Mlcromodule, DEC L8Mf
ZllogMCB/MCS (andothera), theteboardaotfertheim,,..
tant features that uve you time and money.

ALL IOARDl l'IATURI ••.
•Versatile memory mapped dellgns
• Simple operation - mo1t boards can operate with one
ln1tructlon - powered from standard system bus
ANALOG INPUTS WITH •••
• 8or12 bit resolution - ±10 millivolt to ±10 volt range
• Input overvoltage protection
• Software programmable gains
• Up to 64 Input channels per board
• Analog Inputs on the same board
• Dedicated 16-channel RTD board with excitation and lead
length compensation
• 12 bit resolution and voltage or current output
• Up to 16 channels per board
DIGITAL INPUTS AND OUTPUTS WITH •••
• Optical Isolation on Inputs - output relay Isolation
• Inputs for dry contacts, AC and DC voltages from TTL to
25<NAC
• Low cost 72-channel TTL 1/0 board suitable for driving
optically Isolated solid state power 1/0 modules
NEWTIMINQ FUNCTION BOARD has optical Isolation and
optional input debouncing . .. up to 15 channels, 16 bits per
card . . . software programmable cascading of counters up to
80 bits. Use for clock, pulse counting, pulse frequency and
pulse-width measurements. 80+ boards are described In a
new Microcomputer 1/0 Board Brochure ... ask for It!

Dill Acquisition 1nd Control Systems Division
3631 E. 44th Street, Tucson, AZ 85713
(602) 747-0711

Multlbu1.. Intel Corp.

Putting Technology To Work For You
CIRCLE NO. 103 OIN INQUIRY CARD

Al JAl:>'l'EC:'S
Pll'El~INE
l~REO

Break the 1/0 Bottleneck With High Performance
Winchester Controllers for $150.00. Or Less.
Wrench Open Your System's Performance. Adaptec's ACB-4000 Winchester disk
controller is the highest performance, lowest cost small disk controller available today.
Period. Features like non-interleaved operation provide up to four times the
performance of competitive controllers in 1/ 0 operations. Sector-level defect
skipping slashes seek times while yielding more usable disk capacity. And
since Adaptec controllers offer
extended SAS!/ANSI SCSI
compatibility, they are more
flexible and easy to
integrate. So getting
your 8/16-bit
system to
market fast is
more than a
pipe dream.

Your Pipeline To Profits. At
$150.00 in large OEM quantities,
the ACB-4000 is not only the lowest
cost, but also the most cost effective
complete controller solution available
today. SASI/ANSI SCSI compatibility
provides a number of important benefits
like reduced system design time, and
device independent operation. ACB-4000
power consumption is only about half of
competitive controllers', further saving you
time and money. But just as important, the
ACB-4000 provides a direct, easy upgrade path to our multi, user system controller, the
ACB,5000. So your present system is also your pipeline to the future.
The Best You Can Make ••• Or Buy. The ACB,4000 solution is also available as a
3,chip set, the ACS'4000, with complete software, PCB design and manufacturing
information. That means you can drive board costs way below $150.00 by taking advan,
tage of your high volume manufacturing economies. And of course, we'll be happy to
provide complete ACB,4000 boards while you are ramping up production.
A Great Connection. For more information about Adaptec's high performance family
of host adapters, Winchester controller boards, chips and chip sets, connect with
Jeff Miller, Director of Marketing,
( 408) 946,8600. Or write Adaptec,
1625 McCarthy Boulevard,
Milpitas, CA 95035.
The best controller connection
you can make ... or buy

~q] adaptec, inc.
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BASIC

110

8-bit, MOS

64/256

1/16

BOSS

Reality 4700

8-bit,
Proprietary

64/512

1/48

Proprietary
Data
Management
System

English, Data
BASIC, PROC.
Screen pro

/1000

/4

UNIX

BASIC,
FORTRAN ,
COBOL, Pascal,
C, IDOL,
Assembler

641

1/16

CP/NOS

any CP/Mcompatible
language

16-bit, 68000 .

MSC8805-01

8-bit; 2 Z80As
for file
management,
oneZ80Aper
user

$20,010

Dumb terminal, 10M-byte Winchester disk
driw, 80-cps printer, 9.2M-byte cartridge
tape drive, 64K-byte CPU

$26,985

64K-byte CPU, 'h-in. 1600-bpi streamingtape drive, 32M-byte Winchester disk drive,
8-port async controller

$12,750

0.5M-byte floppy disk drive; 10M-byte
Winchester disk drive; 7-slot chassis with
user card, cabinet, power supply, 2 spooled
printer ports

734

735
16-bit,
Proprietary

256/384

64/192

184

1/4

CP/M, MP/M,
NIROS

BASIC,
FORTRAN,
COBOL
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SEEING IS BELIEVING
NOW WANGfEK'S IA-INCH SlREAMER PACKS 20 OR 45 MEGABYfFS
INTO A HALF-HIGH 5.25-INCH SPACE.

Wmgtek now opens up new design and marketing options to the
systems integrator and the OEM with its introduction of the Series
SOOO, the only available 20 or 4S Mbyte half-high 1A-inch streamer;
an ideal backup for SIA-inch Winchesters.
Check these advanced features:
Small size: The Series SOOO can be easily packaged with a halfhigh S1A-inch floppy or half-high Winchester.
D.C. voltages: Uses the same voltages as a minifloppy and S1Ainch Wmchester (+ SV, + 12V).
QIC-compatiblllty: Packaged in an additional half-high module,
the two-board intelligent formatter is capable of reading and writing
the QIC-24 defined recording format facilitating data interchange
and is 1/0 compatible to the QIC-02 defined intelligent interface
standard.
Easy cartridge loading: The Series SOOO incorporates a unique
single-action cartridge loading mechanism for easy operation.

Positive tape interchangeability: With its rigid and stable
aluminum deck, stiffer head carriage assembly and track reference
burst, the Series SOOO can consistently and precisely position the
read-write heads over a desired track on a cartridge written on any
IA-inch streamer.
Host adapter: The half-high intelligent formatter module contains an additional slot for a custom PCB that could be used as an
adapter to any host CPU bus.
The Series 5000 is easy to integrate into existing systems and a
must for future designs. Call now for delivery, pricing, and facts on
Wmgtek's new Peripheral Integration Program.
Wmgtek, S84S Uplander Wciy, Culver City, California 90230,
(213) 410-1444, Telex: 66442S.

~wangtel4
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64K-byte CPU, 2 floppy disk drives

Horizon

8-bit, Z80A

64/352

1/5

Proprietary,
CP/M

BASIC,
FORTRAN,
COBOL, Pascal

$3599

Sundance II

8-bit, ZBOA

128/256

1/3

CP/M, MP/M,
OASIS

BASIC, COBOL

$10,050

128K-byte CPU, 14M-byte Winchester
disk drive, workstation

System 3000

16-blt, 8088

64/512

1/4

OASIS-16,
Business
BASIC

BASIC, COBOL

$15,500

256K-byte CPU, 40M-byte Winchester
disk drive

$17,000

256K-byte CPU, 20M-byte Winchester
disk drive

C8002A

C8001 /MU

16-bit, ZBOOO

256/512

1/5

UNIX
System Ill

BASIC,
FORTRAN,
COBOL,
Pascal, C

$16,490

256K-byte CPU, 40M-byte Winchester
disk drive

8-bit, Z80A

128/256

1/5

CP/M, MP/M,
OASIS

BASIC, COBOL

$13,990

256K-byte CPU, 40M-byte Winchester
disk drive

OSM Computer

740

Corp.,

Z!"S4

ZEµS3

8-bit, Z80A

64per
user

2/8

MUSE

any CP/Mcompatible
language

$11 ,585

4 users, 12M-byte hard disk drive, 20M-byte
streaming tape drive, MUSE operating
system

Pert9c Computer
Corp.,
3000

741
1/18

3000 OS

BASIC, COBOL,
APL, C

$19,000

640K-byte CPU, 35M-byte Winchester
disk drive, 1.2 M-byte floppy disk drive,
4 workstations

742
-1 /TSX,

RSX-11M
M-11
(MUMPS),
UNITY

188

ASTC,
FORTRAN,
COBOL, Pascal,
Macro-11 ,
MUMPS, C

20.8 - yte inc ester disk drive, Y•·in.
streaming-tape drive, 256K-byte CPU,
chassis
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Wirt: ~OUR COMPUfER
MOVE
V\fllH YQrJ?'

ue

Don't be stuck with an 8-bit c:::omputer in a 16-bit world.
When you're moving up, your computer needs to move along with you. CompuPro, using more than a

fflade of experience, has developed a family of complete computer systems designed to grow with your
Industry experts choose CompuPro for the most demanding business, scientific and industrial
applications. Why?

lllitillfto

you're moving up, you can't afford a computer that goes down. CompuPro's 365-day warranty
l90 days) reflects our quality. You enjoy the added security of on-site service.

ppand from single to multi-user operation, simply add more terminals and plug in
rds - you don't need a whole new system.
•Run 8-bit, 16-bit, or both 8- and 16-bit software; choose from thousands
of industry-standard CP/M® programs.
CP/M is a regisrered trademark of Digital Research.

CompuPro systems are ready to grow when
you are - efficiently, reliably and
cost-effectively.

•

DATA SYSTEMS DESIGN
•si.:l'lc, HyperDiagnostlcs, Rapid Module Exchange and HyperService are trademarks of Data Systenu Design, Inc.
•DEC is a registered trademark of Digital Equipment Corporation. •Multibus is a registe....i trademark of Intel Corporation.

DSD
STACKS
THE DEC.
AND THE
MULTIBUS,
TOO.

Presenting StacPac •• systems and modules.
This is a brand new deal for systems integrators.

StacPac systems and modules. Modular storage and
backplane units that stand alone or stack together to fonn
the basis of a small but powerful tabletop computer.
They're available in either DEC®- or Multibus®compatible versions. And there are lots of advantages to both.
On the DEC side, you can put a StacPac system in places
a rack-mount just doesn't fit.
On the Multibus side, you can use our StacPac system to
deliver serious minicomputer performance with microcomputer economy.

Either way you get greater flexibility to configure just the
right system. And the easy upgradability to expand it whenever you like.
But perhaps one of the most important advantages is that
you can protect your software investment-and your customers~because inside, you're still selling the same system. You'd
just never know it to look at it.
Which brings up another point.
Underneath that slick, compact exterior is the very latest
in storage technology. 8" slimline floppy drives. High
capacity, highly reliable S"Winchesters. Compact W'
cartridge tape drives. And the best high performance controllers in the business. (Packaged systems are also available
without controllers at your option.)
And if you're thinking about SW' storage, there's our SW'
Winchester/floppy module. (Available in the Springof 1983.)
Configuring an elegant system solution is a simple matter
of picking out the storage option you want and adding your
own CPU boards, 1/0 and memory to our uncommonly
accommodating backplane units.
Naturally, we back it all up with HyperDiagnostics;·
Rapid Module Exchange•• and HyperService:· Some of the
most economical and intelligent service features ever devised.
And you can have more information about StacPac
modules just by writing for our brochure.
But you just watch.You start marketing your systems in
our StacPac modules and your competition will say you have
an unfair advantage.
And you know something? They'll be right
Corporate Headquarters: 2241 Lundy Avenue, San Jose,
CA 9S131. Eastern Region Sales and Service: Norwood, MA,
(617} 769-76'1JJ. Central Region Sales and Service: Dallas, TX,
(214) 980-4884. Western Region Sales: Santa Clara, CA,
(408) 727-3163.

DATA SYSTEMS DESIGN
INTERNATIONAL SALES: Australia 03/544 3444; Belgium and Luxembourg 02/7209038; Canada 416/625 1907; Denmark 02163 22 33; Finland
90/88SO11; France 03/41154.54; Hong Kong and Peoples Republic of China 03/696231; Israel 52-52444; Italy 02/4047648; Japan, Osaka 06/ 32317'07,
Tokyo 03/3451411; Netherlands 02977-22456; New Zealand 04/693 008; Norway 02/78 94 60; Singapore, Malaysia, and Indonesia 2241077; Spain
01/433 2412; Sweden 08/38 03 7'0; Switzerland 01/7414111; United Kingdom 7(113/34774; West Germany and Austria 089/1204-0; Yugoslavia 61/263 261
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16-/32-bit;
68000,28000

P/35

512/2M

1/16

UNIX

BASIC,
FORTRAN,
COBOL,
Pascal, C

$19,950

Job processor, communications processor,
512K-byte ECC memory, 16-bit mass-storage
processor, 22M-byte Winchester disk drive,
streaming cartridge-tape drive, 8 serial ports,
parallel port

744

:: '•.'· .:. "
)~- ;\,': ~

:

.

.

t~~\> .. "
8813

.

"

·:;h':-~

.

".
8-bil/16-bit,
8080orZ80A
plus80/86

.

~.. ·4~~~y~1
256/1M

1/22

CP/M-80,
Concurrent
CP/M-86

BASIC,
FORTRAN,
COBOL, Pascal,
APL, C

$9500

Z80A microprocessor; 3 80/86
microprocessors; 256K-byte memory; 2
700K-byte floppy disk drives; 3 terminals;
operating-system, word-processing and
graphics software

741

P, CP~-68 ,
Modula 2,
HyperFORTH

16/32, 68000

BASTC,
FORTRAN ,
Pascal , Modula,
FORTH

12,000

fM-bYte memory, SM-byte Wincflester disk
drive, 6 terminals

747

BASIC, COBOL,
DBL

$"15,000

160K=b e CPO, 21.SM-byte lloppyaisk
drives, 2 terminals

741

BASIC,
FORTRAN,
COBOL,
Pascal, APL,
Microsoft 5.0

$10,000

""280 CPO ; f28K-byte RAM; 16M- yte isk
drive with tape drive, 4 terminals

711

TS806/20

190

8-bit,ZBOA

64/64

1/6

CP/M 2.2,
MMMost

$7195

64K-byte CPU, 0.5M-byte floppy disk drive,
19.1M-byte Winchester disk drive
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..... lnltrumlnl9,
Inc., Dm lylllN

753

Cllaup,
16-blt,
TMS9900
(Proprietary)

Business System
300 Serles

2561512

117

DX10
(Proprietary),
UCSD-p
System as a
task under
DX10

BASIC,
FORTRAN,
COBOL, Pascal

$17,895

256K-byte CPU, 1OM-byte Winchester disk
driw, 1.2M-byte floppy disk driw, 3 terminals

754

755
8-bit, ZBOB

128/

113

extended

BASIC,
FORTRAN,
COBOL,
Assembler

CP/M

$11 ,995

128K-byte CPU, 32M-byte hard disk driw ,
630K-byte floppy disk drive, extended CP/M,
scope screen editor, versions of BASIC,
Memorite Ill, Execuplan II, DDT

758

VS25

16-blt,
Proprietary

51211024

vs

1110

(Proprietary)

BASIC,
FORTRAN,
COBOL, PL/1 ,
Assembler,
RPG-II

$25,000

512K-byte CPU, bus processor, 1.2M-byte
floppy disk dri11e, 16-port serial controller;
disk controller, 34M-byte fixed disk driw, VS
operating system, choice of one compiler

757
150WS

18-bit, 68000 256/1 .5M

System 200

16-bit, 68000

512/SM

1/6

MCS, UNIX,
UniPlus

BASIC,
FORTRAN,
COBOL, Pascal,
APL, Assembler,
C, DIBOL

8132

UNIX, MCS,
UniPlus

BASIC,
FORTRAN,
COBOL, Pascal,
APL, Assembler,
C, DIBOL

..
'/Ir

.......
to•

•

,·

,~~~~·{if•·~

'~.

Corp.,
Series2000

~-

••~

..

~.

\ ·"1~:~t~~I

·;

....

'.itj

~:1

;:,~'\:I-:-

>~ <t~t :~"'',.'' .-~4. . . .::~R·:.~ ../;,~.

-:·· , ; ', .·'

758

•

"< . ·..\}~i:;~.;;:~; ,::~-~~·::·~~-.::·:·...7.:}(::'.:::~;'~f.,,: . :\:-;~./~;· ·!»·¥;

16-bit, 8086

256/1M

1/6

Xenix

BASIC,
FORTRAN,
COBOL,
Pascal, C

759
$13,500

512K-byte CPU, 1OM-byte Winchester disk
dri\19, 7SOK-byte floppy disk driw , integral
workstation, 2 additional workstations

891

192
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...and

great things happen.
-

A new high-end processor-The IBM 4956
doubles the Series/l's maximum main
memory to one megabyte and offers major
improvements in price/performance. It
supports more terminals and applications.
Its automatic internal monitoring, for even
greater reliability, is generally associated
with larger, more expensive computers.

--

Enhanced operating systems -They support
these new announcements. They support
more applications, more addressable memory and more attachments. You can link
multiple processors, viewing them as one, to
help insure data integrity and permit adding
units without disruption.

--

A new magnetic tape unit- The 4968 is an
inexpensive way to backup data and programs. It provides automatic loading, which
means faster, more convenient use.

A new high-performance disk unit-Each
4967 contains 200 megabytes of storage. It
incorporates cache technology, which catalogs data for faster access time.

On November I6, I976, we announced the
IBM Series/I computer. Since then, we've introduced many improvements to the system. If you
had acquired a Series/I over the past six years,
with its open architecture you could have simply
plugged in most of those improvements . .Without
sacrificing your original investment.
Now, IBM announces even more enhancements
that make a big difference for Series/I users, both
present and future. The I 983 version may look
like the I976 system, but what's under the covers
means increased power, more function and better
communications.
We've just introduced the most powerful
processor ever offered for the Series/I. Its greatly
improved price/performance, plus better operating and communicating ability, make the Series/I
more attractive to businesses that already use
them, and to a wider range of first-time users.
And if you're responsible for data processing
in a large company, the Series/I can now bring you
all the benefits of centralized control and standardization, from an entry-level system up to one
of the most powerful minis on the market.
For more information, send us the coupon or
contact your local IBM office.
The IBM Series/I, with its open design, has
been offering modularity and growth for over six
years. It goes to show you where a great idea can
.=
takeyou.

==-=
----

---------

-.
_ _..._._®

New communications support- You can
communicate with and operate within public
communications networks. You get more
support for host-based and peer-to-peer
networks. And Series/l's new remote
manager easily accesses management
programs in a host for network control from
your central site.

-------------------s-83 __ _

r-~BM

DRM, Dept. IE3/96
400 Parson's Pond Drive
Franklin Lakes, N.J. 07417
Please send me more information on the "new" Series/I.

Title

Name
Company
Atltlress
City
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Phone

State

Zip

DISK DRIVES

Large disks:
• •
greater capacities,
greater choice
HAROLD

J. McLAUGHLIN, Business Research Consultants

Vendors of 14-in. fixed and removable disks
offer a range of products
reaching gigabytes in capacity
Although high-capacity disk drives encompass a
number of applications and technologies, they can be
dividt:;!d into two broad categories: removable and fixed.
Each has had separate development stages, marked by
milestone products and culminating in today's highest
capacity drives.
Fixed media drives with high capacities (Table 2)
were first available in 1973 with IBM Corp.'s model
3340, which stored as much as 70M bytes on six 14-in.
data surfaces, recording at 300 tpi and 5636 bpi. This
product marked IBM's withdrawal as a manufacturer of
removable media drives. As IBM improved its technology with its models 3350, 3370 and 3380, capacity
increased from 70M to 1.25G bytes per spindle (Table 1).
OEM suppliers have marketed several products
emulating IBM's technology (Table 4). Capacities of
14-in. drives have increased steadily from the modest
26M bytes of Control Data Corp.'s 9730-24 mini module
drive in early 1977 to 675M bytes on a single spindle
from CDC in early 1980 with its model 9775 fixed media
drive. Memorex Corp.'s 678M-byte model 659 was first
shipped in 1981, while Storage Technology Corp. and
Ibis Systems Inc. both have IBM plug-compatible
product offerings with more than lG-byte capacity.
Tecstor Inc. is expanding the capacity of its rackmountable product offerings from 330M to 660M bytes
by increasing flux density from 6450 to 8556 fcpi and
changing from modified-frequency-modulation code to
MINI-MICRO SYSTEMS/June 1983

the more efficient run-length-limited code. Track
densities will remain at 680 tpi, maintaining compatibility with available media. Other OEM drive suppliers will
increase capacity into the multi-gigabyte range in the
near future.
Removable disks first achieved high capacities in the

Table 1: IBM removable media drlvea
Model
Diak diameter (In.)

3340
14

3350
14

3370
14

3380
14

StOl'llge CllNIClty:
drive CM bftM)
tr1ck (byt•)

35170
16736

317.5
19069

571 .4
31744

1260.5
47476

Conflgur1t1on:
tr1eka per aurt1ce
696
1110
1500
1no
dltl he1dlllurf1ce
2
2
2
2
d1t1aurf1cea
316
15
12
15
actu1tor type
linear voice linear voice linear voice linear voice
coll
coll
coll
coll
Acce11 time (maec.):
•VG· poaltlon time
•VG· l1tency
•VG· ICCffa time

25
10.1
35.1

25
8.4
33.4

10.1
30.1

16
8.3
24.3

Denalty:
tpl
bpi

300

5636

478
8425

635
12134

800+
15200

0.885

1.198

1.859

3

20

Tr1naferr1te
(M byt11/nc.):

197

DISK DRIVES

early '70s with the IBM 3330-1 14-in. removable disk
drive with 192 tracks per in. and 4040 bits per in. The
resultant lOOM bytes, distributed over 19 data surfaces
on a single spindle, was then considered quite large. By
1973, the same package (called the 3330-11) provided
200M bytes by increasing track density to 392 tpi. In
1974, CDC increased packing density to 6038 bpi in a
removable, rack-mountable drive; this first storage
module drive stored SOM bytes on three disks comprising five data surfaces and one servo surface. By 1976,
CDC had learned to apply the same principles to a
floor-standing drive (the 9766), increasing SMD drive
capacity to 300M bytes distributed over 19 data
surfaces.
Products with similar features are available from
many manufacturers (Table 3), and many are compatible with those mentioned. All these removable drives,

however, are limited by restrictions on track and bit
densities to a maximum of 300M bytes per spindle.
These restrictions are essentially mechanical, involving
drive spindle run-out and pack seating and locking
tolerances, which compound the fundamental limitations of magnetic recording technology.
Because of the greater mechanical complexity required for removability, most removable drives in the
300M-byte range sell for about $40 per megabyte,
compared to $25 per megabyte for fixed drives. For the
same reason, mean time between failures for removable
drives is about half that of fixed drives (4000 to 5000
hours versus 10,000 hours). But many users requiring
backup without the long wait for tape drives find the
increased purchase and maintenance costs of removable
drives-as well as the $300 to $700 cost per disk
pack-acceptable.
D
Dr. Harold J. Mclaughlin is president of Business Research
Consultants Inc., San Jose, Calif., an independent consulting
firm specializing in the disk drive industry.

Table 2: Representative large fixed media drives

.......

Ampex

....

....

-...
w..:ro

alMIO
t4

llDotto
t4

Dlelldlllnleter(ln.)

14

Ampex
DIMttto
t4

Unform•tted c•pmclty:
drive (M bytHI
cylinder (M byt••I
treck (byt••I

82.9
0.1008
20160

165.8
0.1008
20160

312
0.383
20160

82.1
0.1008
20160

165.8
0.1008
20160

82.1
0.1008
20160

823
5
5

1645
5
5

815
19
19

815
5
5

1645
5
5

823

linear voice coll

linear voice coH

Hnear voice coil

linear voice coll

Unear voice coH

linear voice coil

6
28
55
8.5

6
28
55
8.5

6
28
55
8 .5

5

5

30

30

55
8.5

55
8.5

6
30
55
8.3

384

768
6038

370

370

768

6038

MFM

MFM

MFM

MFM

lltlNdllOturer

.,....,.
..........

DIM80

Centurr
T.a2

t4

Coftllpretlona

..............
.............
AcceH time (maec.):
tr•ck to treck
•ver•v•
maximum
•nr•g• l•tency

...

DeneltJI
tpl

370

.....

6038

Tr•nsferr•t•
(M bytea/aec.J:

1.209

1.209

1.209

1.2

1.2

1.209

SMD

SMD

SMD

SMD

SMD

SMD

optional

optional

optional
standard

standard

hard-64
standard

hard-64
standard

hard-64
standard

standard

standard

..........

F••turea:
du•lport
lnt•m•I dl•gnoatlca
sectors
po-r•upply

MFM

Price (qu•ntltY 1001

hard/soft
standard

t

Po-r dl..lpatlon (-tt•)
wldth(ln.)
depth (In.)
-'flht(llt.)

MFM

4000

llTTR (hra.)

he'9ht (In.)

6080

optional

MTaP(hn,I

198

5
5

10.5
17.25
165

10.5
17.25
30
185

$5540

$6250

30

865

865

860

10.5
17.5
31 .5

10.4
17.5

485

10.5
17.5
31.5
180

180

32
220

$9775

$5500

$6500

$5935

38
19.25

34
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Table 3: Cost per megabyte comparison:
removable versus fixed drives

Fixed

.

....,• ..,..
.............., ....... ........ too..,,.....
Remonbl•

Cap. 165
Cap. 330
Scor. 80

165.9
330.3
82.9

$ 5540
5155
3350

133
16

4830135
4830/35

202.2
404.5

7500

9060

37
22

CDC

FS09715
9730/160

165.9
165.9

6135
6980

37
42

Century

M·80
M·160
AMS380

80.64
161
378.5

3200
4000
7700

40

M2312K
M2284
M2249K/N
M2351 /AF

84.4
165.8
335.5
474.2

3795
4600
6500

28

9000

11

40

c.at/

Ampex

....

OM980
OM9160
OM9300
80·80
80·160

Century
CDC

82.9
165.8
312

$ 5540
6250

M7

9n5

31

82.1
165.8

5500
6500

T-82
T-306

82.1
315

5935
10,515

9762
9766
9710

81 .5
309.5
82.9

6715
12,355
5500

38

67
39

~Hau

72
33

..
82
40

CDC

14

970
14

315.2
0.383
20160

T40I

CDC
HM

45
19

11. .•nult

MV116

116

3450

30

Priem

15450
804

158.2
100

4370
4185

28
42

Tee a tor

S-85
S-165
S-200
S-300

85
165
200
331 .8

4899
5450
6000
6551

58

"Prices- oblained from individual quotallons and the 1981 Dltk/1lend !9p0!1.

Cellturr

25
20

..,...
CDC

CDC

•••

9710

33»t

8

14

33
30
20

..

3330-U

t4

t4

81 .5
0.1008
20160

154.8
0.383
20160

309.5
0.383
2016(1

82.9
0.1008
20160

100
0.2746
13030

200
0.2746
13030

823

823

823

5
5

411
19
19

823

19
19

19
19

411
19
19

815
19
19

llnear \Olce coil

linear \Olce coll

linear ¥Oice coll

Hnear 'tlOioJ coll

5
5
Unear Wice coil

Anear Wice coil

linear \Olce coil

6
30
55
8.3

6
30
55
8.3

6
30
55
8.3

6
30
55
8.3

6
30
55
8.3

10
30
55
8.3

10
30
55
8.3

384

384
8038

192

384

550

192

370

8038

ll038

10000

4040

4040

6080

t4

MFM

217 RLL

MFM

MFM

1.209

1.209

1.209

0.806

0.806

SMD

SMb

SMO

SMD

IBM

IBM

optional

optional

optional

optionE1I

optional

hard/soft
standard

hard/soft
standard

hard/soft
standard

hard/soft
standard

hard/soft
standard

4000

4000

4000

4000

8000

1

1.5

1.5

1.5

1040

840

1460

1500

200

38
19.5

38.2

38.2

23
36
558

23
36

10.2
8.5

33
480

10.5
19
30
160

$10,515

$6715

MFM

MFM

1.209

1.209

SMO
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MFM

566

30
60

$12,35!)

$5500

199

Tabla 4: Representative OEM fixed media drives
AP8
4830
14

823
10
3
5
linear

660.6
.6451
40320

202.2
.12
40960

823
5
3
5
linear

1024
16
5
8
linear

823
6
4
3
linear

6
32
55
8.3

6
30
50
8.3

5
25
55
16.8/ 10.1

$7050

. $7500

=
14

Unformatted capacity:
drive (M bytes)
cylinder (M bytes)
track (bytes)

378.5
.448
32000

160(121F)
.222
15872

Configuration:
cyllndera
data heads
di aka
data surfaces
actuator type

845
14
4
7
linear

1092
14
4
7
rotary voice coil

561(X2)
14
4
7
rotary voice coil

6
·25
50
12.5

6
25
50
8.3

6
25

712
10000
MFM

478
6339

478
6339
MFM

Transfer rate
(M bytes/sec.) :

1.28

1.2

1.2

Interface

SMD

UDAunibus

MASSBUS

MTBF(hra.)
MTTR(hra.)

9000
1

height (In.)
width (In.)
depth (In.)
-lght(lb.)

8.75
19
28.25
135

10.5
18.9
28.1
148

39
21.5
33
370

Price
quantity 100
quantity 500

$7700

Acceaa time (maec.):
track to track
average
maximum
average latency
Density:
tpl
bpi
code

200

168.5
.2048
20480

1248(X2)
14
4
7

589
7
4
7

50
8.33
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Representative OEM flxed media drives
CfnlwJ

AP8

AP8

14

14

IMO
14

337.1
.201
40960

404.5
.2419
40960

80.64
.144
24000

823
10
4
5
linear

823
12
4
6
linear

823
10
6
10

823
10
3
5
rotary voice coil

569
6

torque

5
25
55
16.8/10.1

8.5

8.3

12
50
100
12.5

694
12877

694
12877

550
10000

680
6220

480
7545

ALL

ALL

1.212.0

38.3

845
6

569
14
4
7
linear

MFM
1.2

SMD
10000
10.25
17.75
29 .31
150

10 2
16.75
30
85

10.25
17.75
29.31
150

$9060

335.5
.3277
20480

890 positioner
16 positioner
9
16
2 positioners

823
10

3
5

6
27
55
10.12

5
18
35
7.58

2.5
16
32
8.3

10 .1

850
6500

880
12790

763
15294

680
5:130

MFM

MFM

5
~iO

55

MFM

$3200

$4000

116

160

20160

20160

823
7
4
7
rotary voice coil

823
10
10
rotary voice coil

1024
7
2
4
linear

7
45
70
8.33

8
26
54
8.3

8
40
75
9.7

600

960
9287

960
6430

MFM

MFM

1.21

1.04

11500
GCA

1.2

158.2
0.1545
20160

SMD
8000
0.5
5.2
8.85
19.5
30

$6500

$9000
$4075
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$3450
$2900

8-in. floppy
8-in. floppy
8-in. floppy

$3500

6.9
16.6
17.6
20

$4370
$3680

201

Table 4: Representative OEM fixed media drives

Unformatted capacity;
drive (M bytes)
cylinder (M bytes)
track bytes

Prlm'I
DSICDICM

..,,

,....

IAPP'llO

SAPPll

I

14

14

Ui'P1•
14

100

160

20160

20160

85
0.1008
20160

165
0.2016
20160

200
0.2419
20160

823
5
2
3

823
10
3
5

823
12
4
6

rotary 110ice coil

rotary 110ice coil

rotary 110ice coil

Conflguretlon:
cylinders

dlta head•
dllkl
dlta 1urf1ce1
actuator type

3
5

linear

.........

567
12
4
7
rotary 110ice coll

Access time (meec.):
track to track

8

6

everege

35

maximum

65
10

30
58

everege latency

~
M

=
14

331 .B
0.383
20160

8.3

Density:

tpl
bpi
code

600

680

6400

6450

MFM

MFM

Tr1n1fer me
(M bytes/sec.)
Interface

MTBF. (hrs.)
MTTR. (hrs.)
height (In.)
wldth(ln.)
depth (In.)
weight (lb.)

202
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With the annoc.n:emeftt ~~-~··;

comp.ner rnanufac:ttfttsotthe ~

of 1600/ 3200 bpi tape driYes, the prlma_ly
ttqUirement (a large user baSeJfor ~
clzatlon exists. Why 3200 bpi? lhe Choices.
in tape density until now haYe been 1600
bpi tape (46 MBI ore~ 6250 bpi
tape (180 MBJ. The new choice Is 3200 bpi
tape with 92 MB capacJ1y at a low Incremental price (53751 to the standard 1600
bpi tape drive. Substantially less expensi\le
than 6250 bpi with better performance in
most applications, Cipher's CacheTape also
offers the added benefit of standardization.

CacheTape provides superior performance versus tension arm, vacuum column,
100/25 ips streaming, and 50 ips 6250 bpi
(GCR) tape drives.As an example, the following benchmark comparison provides
typical performance data for a file-oriented
backup application:

Benchmark Time•

Streaming Tape (variable speed, 1600 bpi) . . . . .23 min.
vacuum Column (I 25 ips. 1600 bpi) ........ . .. 7 min.

CacheTape Model 89111600 bpi) . .. . .. .. . .. 7 min.
50 ips 6250 bpi (GCRJ .. . ....... 6.4 min. (calculated)

CacheTape Model 891 f3200 bpi) ......... 5.9 min.

Upto ......... Co.e
cache"llllpe Model 891
(with 1600 bpiJ ........ . . . . .. .$3420**
Cache'r.!tpe Model 891
(with 1600/3200 bpi) ........ . $3795**
versus 125 ips vacuum column . .. 56100
versus 50 ips 6250 bpi fGCRJ . . . .. 57000

(estimated I

T•pe Ad•pt•ll' Co•pnlltlll9
CacheTape easily interfaces and operates with industry-st1ndard tape adapters.
CacheTape is completely interface compatible with existing couplers for products from
DEC, DG, and Tl, ancJ couplers for Multibus,
S-100, and other popular mini- and microcomputers. Take advantage of CacheTape'.s
easy integration featu res and increase your
system performance while eliminating extra
time and expense from your budget. With
CacheTape,you can use your current controller investment wisely and effectively ...
plug in CacheTape fo r immediate benefits.

•Benchmark measured on a DEC PDP-11/34 under RSTS'" for
available tape drtves.
0

QEM Quantities

UNIX Prlendly
UNIX::.the emerging operating system
of the 80s-now has with CacheTape an
easily integrated, low cost, standard tape
drive with superior performance. Do other
alternatives make sense anymore ...
particularly if software development time
and resources are scarce 7

CacheTape
with szoo bpi ...
the new standard

• Up to 40% less cost • Tape adapter
compatlblllty • Software transparent
• Superior performance • UNIX frlendly
Available Now

RSTS is a registered trademark of
Digital Equipment Corporation.
UNIX is a trademark of Bell Laboratories.

dlic:

10225 Willow Creek Road, P.O. Bo x 851 70, San Diego, California 921 38
Telephone : (619) 578-9 100, TWX: 910-335-1251

CIPHER DATA PRODUCTS (UK) LTD.
Camberley, Surrey, England
Telephone: 0276-682912
Telex: 858329

CIPHER DATA PRODUCTS S.A.R.L.
Paris, France
Telephone: (I) 668 87 87
Telex: 203935
CIRCLE NO. 112 ON INQUIRY CARD

CIPHER DATA PRODUCTS GmbH
Munich, West Germany
Telephone: (089) 807001 /02
Telex: 521-4094

TM

goes TVl-950 one better.
Our new Esprit Ill'" is a plug-to-plug
replacement for the TeleVi eo TVl-950.
Same command set. Same keyboard
layout. The same features. Even the
same user-PROM capability.
But Esprit Ill goes TVl-950 one better.
And that one important difference is
price. Esprit Ill costs $300 less. In fact, it
costs $100 less than TeleVideo's far less
capable TVl-925.
Look at the numbers. TVl-950 performance for less than TVl-925 cost.
You'll agree. Esprit Ill is the best one.

Esprit

TVI
925*

Ill
Buffered mode
Programmable function keys

TVI
950*

Yes

Yes

Line graphics

Yes
Yes
Yes

No
No

Yes
Yes

Page/line transmit

Yes

Yes

Yes

Smooth scrolling

Yes

No

Yes

Price

$895

$995 $1,195

"Trademarks of TeteVideo Systems, Inc.

Call us-CALIFORNIA (415) 341 -4656, (415) 591-0118, ILLINOIS (312) 986 -1414,
NEW YORK (201) 876-4121, or TOLL FREE (800) 645-4 508

CIRCLE NO. 113 ON INQUIRY CARD
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New spread-sheet packages
do more than model
ALAN HIRSCH, Datapro Research Corp.

Highly evolved first-generation programs are giving way
to integrated second-generation packages
Electronic spread-sheet packages are the most
popular business application programs for microcomputers. More than 1 million spread-sheet packages have
been sold since VisiCalc was introduced in 1979, one for
every five microcomputers sold to date. More than 50
VisiCalc clones are on the market, but a new wave of
"second-generation" spread sheets threatens to make
them obsolete. These second-generation programs
(Table 1) are billed as powerful, flexible, friendly,
all-in-one microcomputer software solutions, but they
are best understood as the direct descendants of last
year's diverse spread-sheet software offerings.
Spreadsheet basics

Why have business people embraced spread sheets so
heartily? The reason is that ledger-sheet analysis is a
singularly tedious, repetitive and error-prone task.
Imagine this scenario: a manager of a large company.
must submit a report that projects income for the next
five years. The manager must assume values for sales
revenues, overhead costs, interest rates, repeat business and cost of materials. The manager makes a ledger
sheet containing all the information and submits it to
the company's controller, who asks that the repeat
business be assumed at so percent instead of 75
percent. The manager must then recalculate all the
ledger values that have been affected by this one
change in the repeat-business category. Manually
recalculating the effects of this single change is so
arduous and time-consuming that very few managers
make more than two assumptions per category.
A spread-sheet program transforms a microcomputer screen into a huge ledger sheet. By simulating the
rows and columns of a ledger sheet, the program lets a
MINI-MICRO SYSTEMS/June 1983
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Second-generation spread-sheet packages such as Context Management's MBA integrate text processing, database management
and graphics. The MBA screen can be split into as many as four
independent windows, and, if the values in the upper left window are
changed, MBA automatically changes the bar and pie charts in the
other windows to reflect the changes.

user work with a large number of interrelated values.
When a user changes a given value on the spread sheet,
the program automatically recalculates any affected
values in · seconds. The program not only makes
managers' projections less time-consuming and more
accurate, it also encourages them to ask more "what-if"
questions and to make more complex assumptions.
Although originally intended for accountants,
spread-sheet programs are now being used by nearly
everyone with a microcomputer who needs to juggle
figures. Spread-sheet programs are used to produce
budgets, action and profit plans and sales forecasts.
They also help produce income statements, cash-flow
projections, currency conversions, expense reports and
job-cost analyses.
205
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Advanced first-generation spread-sheet packages are
concise but powerful tools. They are available for 8- and
16-bit microcomputers running CP/M, MS/DOS, Apple,
UNIX and other operating systems. First-generation
packages support analysis "grids" of hundreds of
lettered columns by hundreds of numbered rows. The
packages allow horizontal and vertical scrolling across
the grid and split-screen displays for simultaneous
display of distant portions of the grid.
First-generation programs support column, row and
cell (single-value) editing. With more advanced editing,
columns, rows and cells can be right-, left- and
center-justified and can contain dollar, decimal, numeric and alphanumeric data. Columns, rows and cells can
also be displayed with underlined, flashing, reverse
video and color characters. Users can sort entire grids
by column or row values and can find and replace
specified data values. Spread sheets allow user-instigated and automatic recalculation in user-specified or
machine-optimized order. "If-then-else" and other
Boolean commands can be used to manipulate values,
and preprogrammed average, depreciation, logarithmic, percentage and trigonometric commands are often
available. Many spread-sheet programs have been
optimized for specific applications, and an active
after-market of third-party spread-sheet models (templates) designed to run on popular programs has
emerged.
Support and documentation

Manufacturer support is of prime importance to
spread-sheet resellers and end users alike. Manufacturer support may include providing future program
enhancements or simply being available to answer
occasional dealer or user queries. The buyer should
understand the manufacturer's support program before
buying or licensing a spread sheet.
Vendor support can include:
• training aids in the form of audio and video
cassette tapes and on-line, mteractive tutorials supplied as part of a main program or on a separate
diskette;
• newsletters for dealers and users that offer
suggestions on new program applications;
• telephone hot lines (preferably toll free) to answer
dealer and user questions;
• free product upgrades distributed through dealers
or directly to end users;
• dealer sales aids, including product displays and
video cassette- or diskette-based demonstration packages.
Given the complexity and flexibility of spread-sheet
programs, good documentation is vital to user satisfaction and reseller success. Documentation should be
208

On-screen help menus like this one displayed by MicroPro
Jnternationa/'s CalcStar are a market requirement. As a user gains
proficiency, the help statements can be removed to clear more
display area for the program grid. MicroPro popularized the
help-screen concept with its WordStar program and builds CalcStar
to work with all its other programs.

organized and indexed for the convenience of both
novice and experienced users. It should include illustrations of "real-life" screen situations and many application examples. Sample models should be provided
either on diskette or in the manual. There should be a
glossary to help the user understand the vendor's
colloquialisms, and a pocket reference or command
summary for users who have already read the main
manual.
Physical appearance may provide a clue to the
relative strength or weakness of documentation, but
the user should be aware that typewritten, photostated, staple-bound manuals may be less effective than
offset-printed, loose-leaf manuals with color and graphics. Looks are not everything though; at least one
vendor provides obscure and outdated documentation
in handsome, glossy, slipcased binders.
In gathering material for the preparation of this
article, Datapro Research Corp. was particularly
impressed with documentation from Lotus Development Corp., Hewlett-Packard Co., VisiCorp, Business
Planning Systems, MicroSoft, Context Management
Systems and Access Technology. These companies each
provide a pull-out or separate reference guide in
addition to a user's manual. Access Technology and
Chang Laboratories supplement . their manuals with
separate, well-written booklets on the use of their
products.
Second-generation spread sheets

The first wave of second-generation spread sheets is
here, at least according to the vendors and their
advertising campaigns. The number of advertising
pages devoted to new spread-sheet software is staggering. Underneath the gimmicks, though, secondgeneration spread sheets share some basic characterisMINI-MICRO SYSTEMS/June 1983

REPRESENTATIVE SECOND-GENERATION SPREADSHEET PACKAGES
Vendor and Program Name

Operating system supported

System ch•raicterlstlca
Minimum memory required, bytes
Maximum usable memory, bytes
Memory taken by program after loading
Virtual memory
Media on which software is supplied
Is program copy protected?

lol'ffft chllracterlaUcs
Maximum number of columns
Maximum number of rows
Maximum number of entries
Number of windows per screen
variable width display of multiple cells
Edit functions
Duplicate a row
Duplicate a column
Duplicate entire screen (or larger) to another
position on model
Global search and replace
Page scrolling
Sorting
Insert non-global rows or columns
Can $ be displayed?
Can commas be used with numbers?
Right, left, or centered cell justification
Underline, flashing, or inverse video capability
Protecl/unprotect individual cells, rows, etc.
Other

Context
Management
Systems
MBA
UCSD p-System
(Included), HP 200,
PC-DOS

Lotus Development
Corp.

Microsoft
Multlplan

VlslCorp
VlslCalc
Advanced Version

PC-DCS, MS-DOS

CP/M-80, MS-DOS,
Xenix, Apple-DOS

Apple Ill, DEC P/OS,
MS-DOS

256K
16M
192K
Yes
514-in. or 3'h-in. diskette
Yes

128K
544K
93K
No
5V•·in. diskette
Yes

64K recommended
Machine dependent
Machine dependent
No
5V•-in. or 8-in. diskettes
Yes

128K
178K
Varies
No
5V•·in. diskette
Yes

95

63

94,905
4
Yes

255
2048
33,000
2
Yes

Yes

64
254
16,256
2
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

No
Yes
Yes
No
Yes
No
Yes
No
No
Graphic displays in all
windows

No (programmable)
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Text labels may be
integrated into formulas

No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Text labels may be
integrated into formulas;
titles displayed across
cell boundaries

No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

Yes
If-then-else

Yes
Greater/less than,
if-than-else
No
Yes
Yes
No
Yes
Yes
Yes
Net present value,
internal rate of return,
table lookup

999

1-2-3

255
16,065

8

C.lotllatlons
Auto 1'8C81culation w/o manual Intervention
Programming-like statements
Simultaneous access to more than one model

Automatic form mode
Average
Depteciation
Percentage
Logarithmic
Trigonometric

Other

Fiie h•ndllng
Interactive with word processing, database
management or other applications

Yes
Yes (built-in Macro
language)
Yes
Yes
Yes
No (programmable)
No
Yes
Yes
Yes
Yes
Yes
Yes
Internal rate of retum, net Internal rate of return , net
present value, future
present value
value, std._deviation

No
H-then-else, compere a
to b, greater/less than
Yes
No
Yes

Includes database, word
processor, graphics, and
communications

Yes

Files displayed and selected from menu

Yes

Print chltrllcterleUca
Print screen contents
Print italics or other tonts or character sets
Report generation
Support
On-screen help menu at all levels
On-screen tutorials
Audio or video cassette training with package
Demonstration diskette
Telephone support directly from vendor
Other

Yes
Yes
Yes

No
Yes
Yes
Yes

Database,
communications,
graphics, etc.

Yes

Compile file format
(SYLK} permits
interaction with most
programs
Yes

Yes
No
Yes

Yes
Yes
Yes

Yes
Yes
Yes

No
No
Yes

Yes
No
No
Yes
Yes

Yes
Yes
No
Yes
Yes
Dealer training

Yes
No
No
No
Yes

Yes
Yes
No
No
Yes

$695, ($750, HP);
VisiCalc to MBA
conwrter, $49;
new releases, $150

$495

$275

$400
Yes. back-up copies

June 1982
10,000

February 1983
50,000

July 1982
75,000

September 1982
10,000

See photo in textual
portion of this report

Includes built-in graphic
functions

Yes

Price
One-time license or purchase price
Charges for special support services

Installed d•t•
Date of first installation
Number installed to date

CoMmenta
Source: Datapro Research Corp. survey
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tics. They require more main memory to run (typically
128K bytes or more), but they can address almost
unlimited amounts of memory. Many packages use
virtual memory to accommodate one or more large
models, and can compare and combine several models.
Software Products International's ProCalc permits
simultaneous viewing of four models.
The new packages also offer easier interaction with
Dther applications. Spread-sheet data can be transferred back and forth between word-processing, data-

base-management and graphics programs, and spreadsheet vendors are beginning to build similar programs
into their spread-sheet packages. Graphics are an
especially popular extra feature. Context Management's MBA program was one of the first to offer
graphic representations of spread-sheet-produced
grids, and HP, Lotus Development, Desktop Computer
Software and others now offer integrated spread-sheet
graphics.
Two programs are emerging as leaders among
second-generation spread sheets. Microsoft's Multiplan
has qq_icklv become the most popular. Some of its
advanced fe~tures include sorting, global search__ a_nd
replace, menu prompts and an English-like language in

aome programs that permits the user
to lock In the contents of a cell,
.column or row permanently so that the
contenta cannot be altered.
• Prollcllld oell: an entry that has

been looked In and cannot be
changed. The unprotect statement
frees this cetl.
• A8nga: the Identifying coordl·
Nd8I of a block of cells.
• Replloate: a command that
allowl a row, column or block to be
duplicated and placed In another
dellgn*<I poattlon of the model .
• Row: vertical divisions of the
worfclhelt 1hat ... ueually, but not
alwaya, Identified with numbers.
1bgel:tw Wbh oolumne, rowa serve to

form ........... mmrtx.
• 8pll, ......: two or more
~ porllona ot one or
mom ...._.. dl8plaJed on the
ICl'9ln .,.. Ylllwllble at the same
time.
.,..... ataMt: the grid of

cofl\lmm Md rowt on the acreen. _

.....

• lutn: a function that adds the
. . . In al the cells of an entry

• ......_, ume ae model.
• Tiit: . . . a label.

• What tn: the premtee on which
moet sprMd-lheet pn:>grarns operate.
New value& can be substituted to
det8rmfne the rasultant effect on the

otharvakM.

• Window: the view of the

workahe8t on the ecreen. This term Is
freq'*"'Y Ultld when the screen Is
apllt lnlD two or more wlndowe.
• WOlllahNI: aame as spread·

......

• VJelClllo: the first and most
popular elecbonlc spreadsheet pro1t atand8 for vlalble ca1cu1atton.

oram.

• z.p: same ae ctear.
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INTRODUCING
MIDDLEWARE
A NEW SOFTWARE CONCEPT
THAT MAKES YOUR
MICROCOMPUTER THE
STRONGEST PERFO™ER
FOR ANY APPLICATION.
Now for the first time, you can
integrate powerful software to
boost the versatility of your 16- and
32-bit professional microcomputers to the same level as minis
and mainframes.
With new Middleware from
Rabbit.
Middleware gives your systems
a competitive edge. With software
components that fill the gap
between microcomputer operating
systems and applications software.
Allowing your micro to communicate directly with minis and mainframes. Moving and manipulating
data between your micro and the
larger systems. In effect, giving
your micro the power of a mini.
Middleware lets end users collect and edit data both for local
and distributed processing. Analyze data and create special reports
far faster than they ever could
before. And enjoy a multitude of
other functions they haven't been
able to use up until now
Middleware was created especially for business professionals by
people who pioneered this type of
software in the computer service
industry, where complex applications must deliver the most functions quickly. And run continuously
in distributed processing environments for thousands of users.
Middleware is compatible with
all CTOS™* and UNIX™* *-based
systems.
For more information on how
Middleware can make your microcomputer the strongest performer,
call or write today. (Please include
the name of your system): Rabbit
Software Corporation, Great Valley Corporate Center, One Great
Valley Parkway East, Malvern, PA
19355 (215) 647-0440.
Middleware Product Classifications:

•
•
•
•

Distributed Processing
Data Handling and Presentation
Data Collection and Screen Handling
General End User Aids
·A trademark of Convergent Technologies

· ·A trademark of Bell Laborotones
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lieu of formulas to facilitate user interaction with the
program. Multiplan also permits as many as six
noncontiguous parts of a model to be viewed simultaneously via window splitting. And, like most secondgeneration spread sheets, it is fully compatible with
VisiCalc-produced files. Microsoft has marketed this
program very aggressively through an OEM sales

0

department, and more than 50 word-processing, portable-computer and microcomputer manufacturers have
licensed the program to offer with their products. In
addition, Multiplan runs on virtually any microcomputer, with versions available for Apple, CP/M-80 and
MS/ DOS systems. IBM Corp. recently announced it had
licensed Multiplan for its Personal Computer despite
already offering VisiCalc.
The 1-2-a program from Lotus, which runs on the
IBM Personal Computer ·and compatible microcomputers, is one of the most complete spread sheets available,

Electronic Spreadsheet Vendors

Dynabyte, Inc.
521 Cottonwood Or.
Mllpitos, Calif. 95035
(408} 263-1221
Clrcle835

Microsoft Corp.
10700 Northup Way
Eellevue, Wash. 98004
(:!06) 828-8080
Clrcle846

Sorclm Corp.
2310 Lundy Ave.
San Jose, Calif. 95131
(408) 942· 1727
Circle 857

Ferox Microsystems
1701 North Ft. Myer Dr., 6th Fir.
Arlington, Va. 22209
Clrcle838

NEC Information Systems, Inc.
5 Militia Or.
Lexington, Mass. 02173
(H17) 862-3120
Circle 847

Structured Systems Group
5204 Claremont
Oakland , Calif. 94618
(415) 547·1567
Clrcle858

Grid Systems Corp.
2535 Garcia Ave.
Mountain View, Calif. 94043
(415)961...SOO
Clrcle837

Clsbome/McGraw·Hlll
630 Bancroft Way
Berkeley, Calif. 94710
(415) 548-2805
Clrcle848

SuperSoft, Inc.
Box 1628
Champaign, Ill. 61820
(217) 359-2112
Clrcle 859

8uslness Plilnnlng Systems
Two North State St.
Dover, Del. 19901
(302) 674-5500
Clrcle827

H 6 A Computer Systems, Inc.
30 Hotaling Pl., Suite 204
San Franci sco, Calif. 94111
(415)434-3517

Circle 838

Peachtree Software, Inc.
3445 Peachtree Rd., N.E., 8th Floor
J,tlanta, Ga. 30326
(404) 239·3000
Clrcle849

Systems Plus, Inc.
1120 San Antonio Rd.
Palo Alto, Calif. 94303
(415) 969·7047
Clrcle860

8ueinMIOft lntematlonel Corp.

Hewlett·Paclcard Co.
19447 Prunerldge Ave.
Cupertino. Calif. 95014
(408) 725-8111
Circle 8311

F'roteulonal Software Technplogy, Inc.
E·5 Wheeler Ct.
Cambridge, Mass. 02139
(•317) 497-2077
t:lrcle 850

United Information Services, Inc.
6626 Convoy Ct.
San Diego, Calif. 92111
(619) 560-7070
Circle 861

HOUl'glau Systems
P.O. Box 312
Glen Ellyn. Ill. 60137
(312) 890-1855
Clrcle840

lladlo Shack
One Tandy Center
Fort Worth, Texas 76102
(317) 390-3549
Circle 851

United Software Co.
2431 E. Douglas
Wichita, Kansas 67211
(316) 684·5281
Clrcle862

(404) 634-9535
Clrcle830

Information Unlimited Software
240 Marlnshlp Way
Sausalito, Call!. 94965
(415) 331-6700
Clrcle841

Ross Systems, Inc.
• 860 Embarcadero
Palo Alto, Callf. 94303
(415) 856·1100
Clrcle852

Context Management Systems
23184 Hawthorne Blvd .. Suite 101
Torrance, Calif. 90505

Intelligent Syatems Corp.
225 Technology Park
Norcross, Ga. 30092

(213137&&2n

(404) 449-5961

Circle 83'1

Clrcle842

:>lmple Soft, Inc.
·180 Eagle Or. Suite 101
Elk Grove, Ill. 60007
1312) 364-0752
•::lrcle 853

Vector Graphic, Inc.
500 N. Ventu Park Rd .
Thousand Oaks, Calif. 91320
(805) 499·5831
(800) 235-354 7
(800) 322·3577 (Calif.)
Circle 863

C...tlwe Software Concepts, Inc.
P.O. Box3411
Binghamton, N.Y. 13902
(607) 722-3235

Lifeboat Associates
1651 Third Ave.
New York, N.Y. 10028
(212) 860-0300

CIRllelU

Ctrcle843

Software Arts, Inc.
27 Mica La.
Wellesley, Mass. 02139
1617) 237-4000
Circle 854

Cfamenlco, Inc.

Clrchll33

Lotus Development Corp.
55 Wheeler St.
Cambridge, Mass. 02138
(617) 492-7171
Clrcle844

Software Products International
10343 Roselle St., Suite A
San Diego, Calif. 92121
1619) 450·1526
Clrcle855

DesktOp Computer Software, Inc.
303 Potrero St.
Santa Cruz, Calif. 95060
(408) 458-9095
Clrclel34

MlcroPro International Corp.
33 San Pablo Ave.
San Rafael , Callf. 94903
(415) 499·1200
Clrcle845

'The Software Toolworks
14478 Glorietta Dr.
.3 herman Oaks, Calif. 91423
1213) 986-4885
Clrcle858

Accen Teohnology, Inc.

6 Pleasant St.
South Natick, Mass. 01760
(617) 655-9191

Clrcle824
American lutllness Systems, Inc.
445 Union BIVd.
Lakewood. Col. 80228
(303) 989-3730
Clrcle825

Antech, Inc.
788 Myrtle St.
Roewell, Ga. 30075

(404) 993-7270

Cllclel28

24Jean La.

Monsey, N.:V. 10952
(914) 352-0021

Clrde821
ChMg Labonltorlel, Inc.
10228 N. Sterling Rd.
Cupertino, Calif. 95014
(408) 725-8088

Clrclel29
Comlhare
1935 Cliff Valley Way. Suite 200
Atlanta, Ga. 30329

280 Bernardo Ave.
Mountain View, Calif. 94043
(415~ 9114.7400
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(703) 841-0800

VlsiCorp
2895 lanker Rd .
San Jose. Cali!. 95111
(408) 946·9000
Circle 864
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reqmrmg 128K bytes of memory. It too is VisiCalc
file-compatible and even uses the same key sequences
to initiate commands. Some of 1-2-a's distinguishing
attributes include an excellent interactive, on-screen
tutorial; very versatile cell editing; enriched help
menus, a generous 255-column x 2048-row grid; and
fast recalculation, on-screen sorting and graphic representation. 1-2-3 is priced at $495, or twice the cost of
Multiplan or VisiCalc. Computer manufacturers offering an MS/DOS-compatible product can turn to Lotus for
licensing, but may be restricted unless their system
supports graphics.

Report-generation C!lpability is integrated into many spread-sheet
programs. Vector Graphic's Execuplan II offers a print menu (above)
that allows the user to format and customize spread-sheet output.
Execuplan II output can be read and reformatted by the vendor's
Memorite Ill word-processing software.

Although some of 1-2-a's graphics are quite crude and
do not fully exploit the IBM PC's graphic capabilities,
the fact that a spread-sheet array can be specified and
quickly converted to color or monochrome bar charts
signals an end to the days of reading eyestraining
spread-sheet reports. Graphics capability is defining a
new category of spread-sheet programs---<lecisionsupport spreadsheets. Standard spread sheets made it
easier to generate ledger-style financial analyses, DSS
spread-sheet programs will make it easier to understand them.
VisiCorp, once the runaway leader, now finds itself
scrambling behind well-mobilized and powerful competitors. It is readying its Visi 0 n "operating environment"
for delivery in December. Visi0 n simultaneously supports multiple applications and allows them to be freely
interchanged. Besides its spread-sheet capabilites,
212

Split-screen displays like this one from Microsoft's Mu/tip/an
program allow as many as eight noncontiguous portions of a model to
be displayed simultaneously. Underneath the windows is a command
menu that prompts the user to the next action. A true secondgeneration program, Mu/tip/an integrates user-supplied labels instead of coordinates in its formulas, and sorts by both labels and
numbers.

Visi 0 n supports word processing, database management
and graphics. The user interface to Visi 0 n is a mouse
that connects to the game-control adapter port on an
IBM PC. Undoubtedly, VisiCorp will find itself not only
competing with systems such as Apple's Lisa, but also
with software companies such as Quarterdeck Software, Microsoft, Digital Research and other firms that
will certainly introduce similar operating "environments."
The essence of a electronic spread sheet lies in its
ability to assess the bottom-line effects of changes in
components. But a few target- or goal-seeking spread
sheets allow users to define a result and work backward
to see how it could be achieved. The target is entered
into the spread sheet, and the program holds it
constant by changing or asking the user to change other
variables.
Software Arts introduced the first dedicated "howcould" program optimized for target seeking in March.
Although not a spread sheet, it employs several
spread-sheet principles. Software Arts offers the
program, TK!Solver, with a catalog of optional
application-specific templates. Software Arts will sell
the program directly to the public and through OEMS.
It is apparent that vendors of this new generation of
integrated, extended-capability spread-sheet programs
intend to break new ground. Next year, many will offer
enhanced packages that will integrate word processing,
database management and graphics so skillfully that it
will render the current crop obsolete. First-generation
and early second-generation spread-sheet programs
are still not the complete personal-computer software
environments their vendors promote, but they are
among the most powerful microcomputer tools
available.
D
Alan Hirsch is an associate managing editor at Datapro
Research Corp., Delran, N. J., specializing in the analysis of
microcomputer hardware and software.
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Just plug
ina Sola.
With minicomputers, terminals , word processors , disk
memories and high-speed printers , you often get instructions to
put in a "dedicated" power line. But, instead of breaking through
walls, cutting trenches in floors , laying special conduit, pull ing
lots of wire and adding more breakers and switchgear to get
reli.able power, why not simply plug a portable Sola Power
Protector into the outlet that's already there?
Dedicated lines can add anywhere from $1200 to $8000
or more per machine, even in new construction. For a fraction
of that cost , a Sola Micro-Minicomputer Regulator not only
replaces the dedicated line but does what dedicated lines
can't do. It raises and lowers voltage to compensate for line
fluctuations and brownouts. It blocks out electrical noise, and
destructive power dips or surges . Our new Mini-UPS goes one
step further. Its built-in battery maintains power when your
electric utility fails. This keeps your electronics running
smoothly until your generator comes on line. Both units are
available in 60 Hz or 50 Hz.
Dedicated lines, at best , minimize power disturbances that
are caused by other equipment in your building . Sola Power
Protectors guard you against all kinds of power line
disturbances regardless of where they originate. Check this
chart to compare effectiveness.
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spikes and
faults
momentary
sharp voltage peaks
or splitsecond
power
outages
Dedicated Line
(with ded1caled ground)
Isolation
Transformer
Sola MicroMm1computer
Regulator
Sola MiniUPS

some.

dips and
surges
short-term
high or low
voltages
due to load
start-up or
shut-down

line noise
common-mode· transverse mode
Unwanted voltages or frequencies
due to bad grounding. sw1tch1ng .
or radio-type interference

line-to-ground
interference

lme-to-lme
interference

to high
demand

some.

No

No

Brownout
Planned
voltage
reductions

Blackout
Total loss
of line
power

m response

internal
only

internal
only

some,
internal
only

some.
internal

No

No

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

only

Don 't go through another day risking electronic malfunction
due to unreliable power. Talk to your local Sola Electric
representative or distributor. Or contact Sola Electric, 1717
Busse Road , Elk Grove Village , IL 60007. (312)439-2800.
We're the people who invented power protection 50 years ago .

.. UNIT Olll aaNaAAL 81CINAL

The Power Protectors
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How do you make a
3 MIPS real-time co~futer

for under$f5,000.

• DJ1e.•
Smt
ma~s

Hewlett-Packard's
newHP1000A900
really
things easy for OEMs
with demanding industrial automation
and process applications.
We made our computer exceptionally
fast and rugged, as well as simple to
use, expand and maintain. With stateof-the-art LSI technology, we were able
to integrate the CPU and floating point
hardware chips. We also included HP's
Scientific Instruction Set and Vector
Instruction Set firmware. Combined
with a 4-kilobyte cache memory, twolevel pipelined implementation and 3. 7

move all the way up to 6 megabytes of
64K RAM error-correcting main memory. Without straining your budget.
Because you can get this additional
memory for just $3340 per megabyte.

The Automators:
a well-matched family.

A new program for OEMs.
In our HP 1000 A-Series family, you'll
find two other members with the same This is going to make things much simlevel of price/performance as the new pler for you. It's a package of new disA900. For example, the A600 micro- counts and credits that will help you
computer gives you 1 MIPS minicom- sell more and keep more for yourself.
puter capabilities for only $5K. The
For instance, we'll give you a 10%
A700 minicomputer adds an easily cus- credit for HP add-ons a customer
tomized microprogrammable proces- orders for your system. And a 6% credit
sor. So, for just $10K, you can tailor on the net price of a system for which
its power to handle data acquisition, you supply the software. To help your
process control and supervision of several dedicated
I
processors.
All three computers come
in a range of configurations,
from $2K micros to $SOK
super-minicomputer sys- \~
rj,1
tems. They all support idenA600
A700
A900
tical peripherals, making it
The HP 1000 A-Series Automators
simple to expand or add
power any time you want. provide a range of capabilities for real-time applications.
And we simplify planning your own cash flow, we're offering 40% discounts
system with a choice of nine graphics on demonstration and development
I/O devices, six CRT terminals, and a systems, too.
wide range of printers, disc drives and
That's just for starters. Our new
HP-IB compatible instruments.
OEM program also involves competitive discounts, extended warranties,
A simple software story.
free training and much more.
We made the software not just compatSo if you're looking for the bestible but identical for the entire A-Series performing real-time computers for the
family. So you can interchange pro- money-and a better-looking bottom
grams without any modifications at all. line in the bargain - simply contact
What could be simpler than that?
your nearest HP sales office. Ask a
The family supports all major HP Technical Computer representative for
1000 software packages, too. Including complete details about the A-Series
Graphics/1000 and IMAGE/1000 data family and our new OEM plan. Or write
base management. You can also use to Joe Schoendorf, Hewlett-Packard,
DS/1000-IV to network with the other Dept. 0816 1, 11000 Wolfe Road ,
HP 1000 or HP 3000 systems, as well Cupertino, CA 95014.

L

PERFORMANCE

If price/performance is important in
your business, you can't do better than this.

megabytes per second 1/0 bandwidth,
this made it comparatively simple to
reach a CPU speed of 3 MIPS. As well
as 560,000 floating point operations
per second. All for an astonishingly
low $14,818.
Since we used only a quarter the
number of components that are in our
previous top-of-the-line computer, the
A900 is even more reliable and simple
to maintain. MTBF is a healthy 8000
hours; average repair time a scant 90
minutes.
You'll have an easy time expanding
your system, too. You can start with
our standard 3/4-megabyte board, and

as X.25 packet-switching datacomm
software.
All the Automators utilize the new
RTE-A.l real-time operating system.
This supports programming in FORTRAN 77, Pascal, BASIC and Macro
Assembly languages.

~'!7

-

Prices USA list, OEM quantities of 100

r//~ H EWLETT

~~PACKA R D
TC-02213
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We invite comparison on tHe basis of quality,
reliability and performance ... even though the
comparison may seem unfair since the Houston
Instrument C0MPL0T® costs much less than
the competition. The competitive edge of the
CPS-19 is based on solid design and meaningful
capabilities. The end result is a highly cost
effective 34.5" four-pen plotter that performs
tirelessly and flawlessly on its owner's behalf. At
its highly competitive price*, the Houston
Instrument CPS-19 full-size plotter is thousands
of dollars more affordable than others of
comparable performance.
The CPS-19 will continue its thrifty ways far
beyond the time of initial purchase. For instance,
the CPS-19 will plot unattended. delivering
drawings of up to E size, without interruption,
on through the night and into the dawn. Since
paper feed is continuous you can generate drawings
at a time that's right for you or your system.
rather than being restricted by an '8-to-5' plotter.

• U.S. Suggested Retail S13.950
Registered trademark of Houston Instrument.

®

Finally, compare plot quality. The CPS-19 is an
evolutionary stage beyond stepper-motor technology. Rugged servo drives incorporate both
position and velocit y feedback loops to tightly
control pen and paper movement. The result is
curves drawn w ith grace and precision, and
straight lines of unerring accuracy.
For the name, address and phone number of
your nearest representative, write Houston
Instrument. 8500 Cameron Road, Austin, Texas
78753. Phone 512-835-0900, or 1-800-531-5205
if outside Texas. In Europe contact Bausch &
Lomb Belgium NV., Rochesterlaan 6, 8240
Gistel. Belgium. Tel 059-27-74-45. Tix 846-81399.

BAUSCH & LOMB ~
houston instrument division
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Color non-impact printers
,hit the market
IAN H. MALLENDER, Advanced Technology Resources Corp.

Ink-jet and thermal printers add
color graphics to their cost and speed advantages
Ink-jet and thermal printers have always been the
poor relations of the non-impact printing family. They
competed against electrostatic, magnetic, laser and
other electrophotographic printing techniques, both for
market share and development dollars. Thanks to new
color graphics capabilities, ink-jet and thermal printing
techniques are gaining popularity. Japanese companies
are in the technological vanguard, but u.s. smallsystem builders and users will benefit the most from
the new machines.
Why non-impact and why now?

Ink-jet and thermal printers are gaining popularity
because they can closely meet users' conflicting demands in printing.
The ideal text-output device for a small-business
word-processing system would be a 1000-character-persec., letter-quality printer selling for less than $3000
with reliability commensurate with other system
elements. Daisy-wheel impact printers offer letterquality output and convenient font flexibility, but are
slow and expensive and have limited graphics capabilities. Impact matrix printers involve speed, quality and
price trade-offs, and their output still falls short of
letter-quality standards.
For these reasons, all the major printer manufacturers have been exploring other printing methods and are
particularly interested in eliminating as many moving
parts as possible. Expensive laser printers were
attracting large amounts of development funding. In
the meantime, the would-be developers of ink- jet
products could not obtain sufficient funding, and some
products that did reach the market proved too unreliable to survive into second or third generations of
MINI-MICRO SYSTEMS/June 1983

Color thermal-transfer printer output from the $11,000 Seiko CH
5201 was produced with three subtractive colors in about 1 min. with
a resolution of 150 dots per in.

development. One major manufacturer, however, made
a long-term commitment to both ink-jet and laser
printing. Siemens, in West Germany, has used both
technologies in a variety of products and applications.
In the meantime, other major manufacturers that
were reluctant to bring ink-jet products to market were
equally reluctant to give up on a basically sound and
potentially lucrative technology. The high level of
patent activity during the past three years indicates a
217
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major research and development commitment to ink-jet
technology.
The rapid proliferation of color terminals and the
resultant demand for color hard copy has finally
spurred many manufacturers to bring units out of the
labs and into production.
The growth of Teletext systems is adding fuel to the
fire, and it seems inevitable that low-cost color printers
will become essential parts of every major printer
manufacturer's product line. These new market demands provide a unique opportunity that both ink-jet
and thermal-transfer technologies are uniquely positioned to exploit.

gassed, pressurized and recirculated through the
system.
In drop-on-demand systems (Fig. 2), an array of
nozzles are used in the same manner as the styli in
dot-matrix impact printers. Individual nozzles are
actuated by piezoelectric element impulses, and drops
are produced only when required. As a result, there is
no recirculating system.
Color ink-jet systems require separate channels for
each color component. This results in increased complexity of the ink-delivery system and requires accurate head positioning to ensure good color registration

mive
voltage

Ink-jet methods and manufacturers

Ink-jet printers use either continuous-stream or
drop-on-demand print mechanisms. In continuousstream systems (Fig. 1), drops are produced in rapid
succession from a single nozzle and are either deposited
on the paper or deflected away from it and reused.
Continuous-stream droplet frequency is determined by
the stream velocity and the nozzle diameter. A
piezoelectric element resonates at a constant frequency
to stabilize the drop stream, which passes through a
charging electrode and then through a constant electrostatic deflection field. The initial charge level acquired
by each droplet determines its deflection and consequent position on the paper, or causes it to be deflected
into a gutter. In printing an average page of text, only
about 2 percent of the ink hits the paper, and the
remaining 98 percent must be caught, filtered, de-

•
Oscillating
piezoelectric
crystal

Ink inlet

Fig. 2. DroJH)n-demand Ink-jet printers produce drops from a
pressure pulse generated by the contraction of an ink chamber,
usually under piezoelectric forces. Because drops are produced only
when they are required on the page, an ink-recirculation system is not
required.

Paper

Fig. 1. Continuous-stream ink-jet printers form drops from the breakup of a continuous jet of liquid ink. The drops are selectively charged as
they emerge from the nozzle and are either aimed at the page by deflection electrodes or allowed to fall into a gutter for recirculation.
218
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PDP-11/23 with 4 Megabytes of Q-BUS Memory.
Impossible? Read On.

If you've outstripped your 256 kbyte addressing
capability, if you want a reliable solution to
your memory expansion needs, and if budget
is a concern, we have the answer. We have
made life on the Q-Bus a lot easier. QNIMAP,'"
another outstanding Q-Bus product from Able
Computer, allows for full memory expansion up
to 4 megabytes of main memory and the use of
existing Q-Bus DMA devices. With QNIMAP,'"
you get system performance you never thought
possible along with complete support from Able.
The QNIMAP'" consists of two easy to install
dual width boards and is software compatible
with RSTS/E, RSX-11 and UNIX.

• QNIVERTER'" - Bi-directional Q-Bus to
Unibus/Unibus to Q-Bus signal converter
for memory and peripheral devices.
• UNIMAP'" - Memory expansion to 4
megabytes on the PDP-11/23. Allows use
of 18 bit Unibus devices.
•INTERLINK'" -DMA interprocessor link
between two Unibus, two Q-Bus, or one
Q-Bus and one Unibus system.

Find out more about QNIMAP'" and the rest of
of our Q-Bus products. Write or call for details.
Able Computer, 1732 Reynolds Avenue, Irvine,
California 92714. National offices: Irvine CA
(714) 979-7030, Burlington MA (617) 272-1330,
If you have other Q-Bus needs, Able has many
Rumson NJ (201) 842-2009. International offices:
exciting products:
Canada (Toronto) (416) 270-8086, England
• ABLE Q/DH '" -Direct memory access
(Newbury) (0635) 32125, W. Germany
communications controller - gives you =
ii ~ =--=
(Munich) (089) 463080. For immediate,
DHll performance on your PDP-11/23 =-~~
= ¥- ::1
- -- ~
- .· =....~
- = toll-free information, dial
ll(t)J i :f&lj i ij ;I (800) 332-ABLE.
Q-Bus system.

= ;;

Q-Bus, Unibus, RSTS/ E, RSX/ 11 and PDP are trademarks of Digital Equipment Corporation. UN IX is a trademark of Bell Laboratories.
MINI-MICRO SYSTEMS/June 1983
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EMULEX TALKS DEC
1s Y"' '::>

11

x cuF·-r·R1NG FPOM 4 TFqll/flNAI

~o

'f"IJTJl)N???

How would you like to double [repeat, double) the throughput of your terminal-bound
VAX-111750 or 780-for less than $6,000? DEC's DMF-32 modules have already slashed the datacommunications overhead of "small" VAX-111730'5. Now Emu/ex is extending DMF concepts to
the whole VAX family. With bonus benefits. Emulex's single-board CS21! F multiplexer gives you 16
asynchronous lines [instead of 8), with modem control for remote terminals on all 16 lines [instead
of just 2). Emu/ex CS11/F expands this to 48 lines-again on a single board.
TH,... "':"'Tor DH

JD DZ

Dynamic selection of the most efficient mode of operation, DMA or programmed-I/ 0, by the DMF
driver significantly reduces DZ11-type interrupts.
Emulex's DMF emulations provide OMA [DH11) operation when queued output data is greater
than 64 characters in length, as in word processing, screen editing and graphics.
Because there is CPU overhead involved in setting up a DMA transfer, interrupt (DZ11) operations are more efficient for lesser amounts of data, such as character echo and data entry. The DMF
driver can transfer "bursts" of up to 32 characters to the 32 character output silo on each line, under
a single interrupt operation. Result: Emu/ex DMF emulations provide the most cost effective VAX performance enhancement currently available!!!
S(l(\11.I rc::T "' ....U~ED).

And that's just for starters. Emu/ex will soon offer two new DMF-type multiplexers that will
allow you to expand your system, in DMF mode, to include statistical concentration (an Emu/ex exclusive). Result: Single-board modules that can support up to 128 or 256 local or remote terminals.
c
'1c: ~ve Write for a more extensive explanation of Emu/ex data communications and the
new DMF emulations.
syc;~-,,,.

.... -fa

"'"''J ?fl

Too

The word is out. Emu/ex communications technology has been extended to DEC System 10 and
System 20 mainframes. How? Users are plugging Emulex modules into the PDP-11134'5 or 40's that
serve as front-ends for nearly every large DEC installation. No change in front-end or mainframe software required.
FF'O ,. -r

,_ Ell"Ut. :::x FILE.

Read about all these new Emu/ex products and a lot more in the new Emu/ex Controller Handbook
now coming off the press. Write or call for your free copy.

-)(EMULEX
3545 Harbor Blvd ., PO. Box 6725 ,
Costa Mesa, California 92626 ,
Toll Free (800) 854-7112 , In Calif. (714) 662-5600 .

DEC and VAX are trademarks of Digital Equipment Corporation .
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of the composite image. Black printing can be achieved
by superimposing the three subtractive color components (cyan, magenta and yellow) to create black or by
adding a fourth (black) "channel."
Neither ink-jet method is better than the other. A
drop-on-demand system suffers from the disadvantages
of many nozzles and actuators with the attendant
problems of multichannel maintenance, while a continuous system requires the maintenance of an inkrecirculation system.
Many variations of these two basic ink-jet schemes
are possible, such as page-wide arrays of continuous
jets and mechanical movement of a variety of head
configurations. Among the more recent approaches are
the Canon USA Inc. bubble jet, which uses a heat
impulse to create air bubbles that expand and eject
droplets, the Matsushita air-assisted jet, which uses an
airstream to carry ink droplets out of the head and onto
the paper, and the Olivetti Corp. dry ink-jet process,
which uses a cartridge of carbon in a binder with
explosive powder so that an electric arc causes a minor
explosion and corresponding rise in pressure. that ejects
eroded carbon particles at the paper.
Ink-jet printers ( below) range from expensive,
high-resolution systems for large-page scientific applications to low-cost, home-computer, hard-copy devices.
Developers of new printing technologies usually have
the burden of bringing the technologies to the end-user
market. Once a new technology begins to create
demand, however, every system supplier wants to offer
it either through captive, OEM or licensing channels.
With many suppliers advertising a given technology,
it's often difficult to determine the origins of a product.
The following list shows what products printer manufacturers are developing.
Applicon Inc. was one of the first u.s. companies to
put color ink-jet printing products on the commercial

market. The basic ink-jet technology Applicon employs
was developed at the Lund Institute of Technology in
Sweden and licensed in the U.S. through Arthur D.
Little Inc. Applicon printers use a continuous jet that is
modulated by varying ink flow from a very fine spray to
a heavy stream and passing it through an aperture
mask.
Three of these continuously variable jet modules are
mounted around a rotating drum and moved along the
length of the drum by a lead screw drive. The ability to
control the density of each primary color component
allows a wide range of color shading. Applicon systems
are used primarily for seismic, satellite and other
scientific applications in which large quantities of data
must be presented in graphic form.
Advanced Color Technology Inc. and Printacolor
Corp. both offer color ink-jet printers based on the
single-color PT 80 printing module from Siemens. The
PT 80 consists of a 12-nozzle, drop-on-demand head on a
page-wide carriage that operates similarly to a dotmatrix serial impact printer. ACT and Printacolor
modify the PT 80 ink-handling and -control systems to
deliver cyan, magenta and yellow inks. Drop size is
fixed , so color variation is limited.
Tektronix Inc.'s new 4691 ink-jet printer is based on
technology licensed from Matsushita in Japan. The
unit's drop-on-demand heads operate at higher than
normal speeds because of an air jet that carries ink
droplets out of the nozzle and onto the paper. Four
ink-jet heads providing cyan, magenta, yellow and
black are arranged around a drum in a similar manner
to the Applicon system. Using a black channel instead
of printing black by overprinting all the primaries
saves ink and provides blacker copy. The unit is offered
primarily as an output device for the Tektronix 4113A
color terminal and produces A- and B-sized output.
Canon's new ink-jet printer carries a $795 recommended retail price. This aggressive pricing posture is
based on high-volume estimates of the personal and
home computer markets. Canon's drop-on-demand
system uses a process that has been tested in a
single-nozzle calculator recently introduced in Europe.

COLOR INt<·JET PRINTERS
Speed
(min. per page)
1.5

Resolution
(dots per in.)
85 x 140

Advanced Color
Technology, ACT-1
125
Applicon . IJP
2
40 cps
80
Canon, A·1210
Hitachi', PJl-05C
44cps
80
OKI Electric,
180
prototype
Prtntacolor,
1.5
85 x 120
GP1024
Ricoh , JP4100
1
240
150
Sanyo, CJ2200
2
Sharp, 10700
4
120
150
2
Tektronix , 4691
"includes plotter and magnetic tape unit for off·line plotting
NIA: not announced
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Price

No.of
Jets
3

No. of
inks
3

Continuous
stream
N

Drop
on-demand
y

$9000

3
4
8

3
4
4

y

N
N

N
y
y

$65,000 "
$795
N/A

4

4

y

N

N/A

3
4
4
16
4

3
4
4
4
4

N
y

y

$5495
N/A
NIA
N/A
$12,000

N
N
N

N
y
y
y
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LET OUR ROBOT'S FINGERS
DO YOUR HANDLING

AND OUR IC-4 75 DO YOUR
DISKETTE COPYING
INITIALIZING - TESTING
FOR FAST-ACCURATE -AUTOMATIC- GENTLE
PROCESSING or YOUR DISKEITES
The Robotic Disk Handler

The IC-475 Initialize/Copy System

The RDH will effectively enhance the processing of diskettes in companies involved in media manufacturinginitializing and/or copying diskettes .
• Your operator is free to perform other tasks - The
RDH loads and unloads up to 100 diskettes , unattended.
• Decrease your loss of diskettes due to damage in
handling - The RDH will handle your diskettes very
gently as it simulates the action of a human hand .
• Your need for two systems is eliminated - The
RDH converts from an 8' ' to a 5 1/4'' operation in just 24 minutes .

• Save time and money - Copy on one revolution verify on the next - and step on the third . Nothing is
faster! That's less than 25 seconds for a 5 114" s/s disk
and less than 40 seconds for an 8" s/s disk. This saves
you production time and costs .
•Increase your customer base - ADC has an unparalleled format library of well over 200 for your selection.
Add formats as needed , increasing your capability to
service more customers .
•You need onlyonesystem-OurIC-475 handles 8'',
5 1/4" and 3 1/2" media through software controls. No
need to buy separate systems.

SALES/SERVICE CENTERS
AROUND THE WORLD
Contact your nearest ADC branch office and
discover more benefits that are provided by these
two systems:

14272 CHAMBERS ROAD , TUSTIN , CALIFORNIA 92680 (7 14) 731-9000

TUSTIN, CA (714)731 -9000-DALLAS , TX (214)352-4012-WASH., DC (703)356-7450-BOSTON , MA
(617)273-4844 - SANT A CLARA , CA (408)7 48-8686
ALSO: TOKYO• FRANKFURT• PARIS• LONDON• STOCKHOLM• OSLO• MILANO• COPENHAGEN
SYDNEY • BOMBAY• TAIPEI
222
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Thermal
print head

Glass nozzles with piezoelectric constrictive actuators
are attached by plastic hoses to collapsible ink sachets.
The four color nozzles are arranged horizontally and
transported across the page, minimizing local datastorage requirements and avoiding many paperhandling and color-registration problems. This process
was developed by Gould Inc. and licensed to Canon.
Several Japanese companies are introducing color
ink-jet printers and, although prices are not known, the
products are aimed at low-end markets. All newer
models use four colors, instead of three, indicating that
they are intended to print straight textual matter as
well as graphics.
Konishiroku and Exxon have also made recent
announcements of black-and-white, ink-jet products
aimed at word-processing markets. Several other
manufacturers are demonstrating similar units.
Thermal transfer's time has come

In the past, thermal printers have been scorned as
either cheap and mostly illegible or adequate only for
point-of-sale terminals. Recent improvements in thermosensitive materials have bolstered thermal printer
popularity and opened applications. As coated paper
became less objectionable and expensive and images
became clearer, thermal printing became acceptable for

Thermal transfer
medium

Paper or
polyester substrate
Ink in
wax binder

Transferred
ink

Fig. 3. Thermal-transfer print mechanism uses a thermal print head
with a transfer medium and a plain-paper receptor sheet. The transfer
medium usually consists of a pigment suspended in a wax binder and
coated on a paper or polyester substrate. In operation, the termal
print head melts the wax binder, transferring the pigment to the
receptor sheet. The transfer sheet or ribbon is then discarded.

facsimile output and other applications in which its low
cost and simplicity proved important. The legibility of
output from a modern cash register or printing
calculator is testimony to advances in thermal printers
and paper.
Japanese research into thermal printing for facsimile
applications led to thermal printing on plain paper by
means of a thermal transfer process (Fig. 3). Once the
transfer process was proven, adaption to color was
simple. The combination of a low-cost printing process
with greatly improved quality and an almost unlimited
color capability has elevated thermal-printing technology from near obscurity to the forefr_ont of the industry.
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Color Ink-jet printer output from the $5495 Printacolor GP 1024 was produced with three subtractive colors in about 11h min. with a resolution
of 85 x 120 dpi.
MINI-MICRO SYSTEMS/June 1983
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Many configurations of thermal printing are possible.
They range from page-width thermal arrays and
page-width transfer sheets to conventional thermal
serial printer print heads that are moved across a page
in contact with a narrow ribbon of transfer material.
Thermal transfer is also possible using a variety of
receptors. The Japanese National Railways uses ther··
mal transfer to print on both plastic and cardboard
commuter tickets that receive abuse from passengers
and automatic turnstiles.

More than a dozen companies including Canon,
Fuji-Xerox, Sony Corp., Toshiba Corp. and Pentel are
offering new black-and-white printers, an indication of
the potential low cost of thermal-transfer printers.
Brother Industries of Japan recently introduced a
portable unit weighing only 5 lbs. that produces 7 x 9
dot-matrix alphanumeric text at 11 cps for a retail price
of $199. The new Diablo Series 200 6-page-per-min. unit
produces high-quality alphanumeric text .knd graphics
at 200 points per in. at a recommended retail price of
$2500. If equipped with the appropriate multicolored
ribbons, both of these units could produce color output.
Such ribbons are available from Fuji Kagakushi Kogyo
and The General Corp. of Japan.
The use of thermal-transfer ribbons rather than print

RECENTJAPANESECOLORTHERMALTRANSFERANNOUNCEMENTS
Manufacturer
Sei ko
Shinko
Tos hiba
Mitsubishi

Model

Speed

CH 5201
CHC30
TN 5300
(page)

1 min ./pg .
45 sec ./pg .
2 m in ./pg.
30 sec./pg.

Another version of the transfer process produces a
duplicate copy of a conventional thermal original. A
thermosensitive paper produces the first copy by
normal means when the print-head elements exceed the
paper's color-conversion temperature, and, simultaneously, a transfer layer underneath the thermosensitive
paper produces a duplicate copy on a plain-paper
receptor.
Other experimental work is aimed at reinking the
transfer substrate and building it into printers as a
captive component to reduce cost. Development work is
being performed to coat the pigment on a resistive
substrate, thereby eliminating the conventional thermal heads and allowing the transfer to be achieved with
current-carrying styli.
Color thermal-transfer systems are relatively-easy to
configure, mainly because of the availability of transfer
materials in shapes ranging from narrow ribbons to
wide sheets. As with ink-jet technology, good positional repeatability for each of the colors is needed to
acheive acceptable color registration. The same choice
arises between three-color (cyan, magenta and yellow)
or four-color (including black) mechanisms for singlepass text creation. Several manufacturers are introducing thermal-transfer products, and the battle for
control will be as fierce as in the ink-jet arena.
Table 2 (above) shows the activity in color thermaltransfer products. The Seiko CH 5201 and Shinko CHC ao
products were the first to be announced. At first sight,
they appear expensive when compared to the color
ink-jet products shown on page 221. It is significant,
however, that these are both page printers as opposed
to the less complex serial-printer configurations that
are expected to follow.
224

Resolution
(dots per in.)
150
100
200
240

No. of colors

Price

3
3
4
3

$11 ,000 (Japan)
$4500(est.)

mechanisms is responsible for the sudden emergence of
a large number of thermal-transfer products in both
black-and-white and color configurations. Ribbon manufacturers, including Fuji Kagakushi Kogyo, were
ahead of the game in offering the transfer material in a
number of colors and formats before the thermal
printer manufacturers recognized the technology's
potential.
While any successful color printing technology can
print in one color (black on white), the reverse is not
true. Color-related ink-jet and thermal-transfer research may refine these technologies to the point at
which they could become major competitive factors in
the market for black-and-white printers.
O

Ian H. Mallender is founder and
president of Advanced Technology
Resources Corp. Founded in 1979,
ATR provides supporting information
and consulting services for research
and development activities in the field
of non-impact printing to clients in the
u.s., Europe and Japan. ATR reports
on the most significant conference
papers, technical articles, new patent
issues and new product introductions
employing electrophotograhic, ink-jet,
thermal, electrolytic, electrosensitive,
dielectric and magnetic printing technologies. For further information ,
contact Advanced Technology Resources Corp., 6256 Pleasant Valley
Rd., P.O. Box ao, El Dorado, Calif.
95623, (916) 626-4104.
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WE

SPENT $40,000,000
TO IMPROVE:

SOMEONE ELSE'S
PRODUCTS.

In 1982, we spent $40,000,000 to improve
the products our customers make.
We did it by improving and expanding our
own products.The most extensive line of OEM
disk drives and controllers in the industry
Approximately half the investment went
into capital equipment. Robots, automated
assembly lines, progressive assembly methods,
and Class 100 clean tunnels.
The other half went into R&D.
And our customers can expect a healthy
return on every dollar.
For example, progressive assembly
allowed us to raise our Quality Assurance levels
while cutting manufacturing costs.Which in
turn allows our customers to produce higher
quality systems that deliver better performance
at a lower price.
Automated assembly lines and robots
help insure that level of quality stays high
consistently
Overall product reliability was likewise
improved. So much so that we offer a one-year
warranty on all drives. Which our customers
can pass along to their customers.
In addition to improving product quality
and reliability, we're also anticipating tomorrow's design needs with new products for fast
growth and quick time to market.
That task falls to our dedicated new
product teams, called "Venture Groups'.'
Thus far they've produced our new 3.5"
microfloppy drive, a family of 5.25"half-height
rigid drives, and are now developing a line
of products featuring optical recording.

Still other Shugart engineers are working
on advancements in state-of-the-art media, thinfilm head technology; and vertical recording.
We're the only OEM disk drive company
with the resources to make such a commitment.
As well as such an investment, every year
An investment that pays off for both our
customers and ourselves.
And we believe it's money well spent.

For more information about us and our
products, contact us at 475 Oakmead Parkway;
Sunnyvale, CA 94086. 408/733-0100. Or
Hamilton/Avnet, our authorized distributor.

.!f:l.•Jlfta. . .

~ ~· •

Right from the start.
Milpitas, CA 408/263-2600; Minneapolis, MN 612/574-9750;
Framingham, MA 617/879-1700
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Processor matches text
at high speeds
DAVID A. MORRIS, General Electric Co.

Array of specialized query processors sifts through
2 million characters per sec.
Most schemes for allowing a computer to retrieve and
disseminate selected pieces of text require extensive
text pre-processing to develop index terms. The
technique of handling text by means of a sequential
matching process has been largely unexploited because
of the low speeds that result from even the simple
matching requirements. Typical sequential matching
speeds fall in the 2000- to 3000-character-per-sec.
range, making processing even small text files timeconsuming. The General Electric Co. GESCAN 2 highspeed text search and retrieval system addresses the
speed problem of sequential search processes through a
text array processor (TAP) that can increase matching
speed to as much as 2 million characters per sec. The TAP
simultaneously matches many terms and conditions
against a given text string, resulting in more than 40
billion comparisons per sec. The TAP is specifically
designed to perform the match function, with no
general-purpose processing capability, and is configured as a peripheral device to a general-purpose host.

•.

Data input

Host
computer

,

I

I

OLP.
i_ _ _ -

-- ---·

TAP configuration and operation
A typical TAP system configuration (Fig. 1) consists
of a general-purpose CPU, mass storage, a user
terminal, the TAP and an input device such as an optical
character reader, a word processor or a magnetic-tape
drive. The CPU accepts user requests for text and
transmits them to the TAP, where the requests are
stored for processing. Information to be searched can
be retrieved from mass storge by the CPU and written
to the TAP or routed directly from the input device t o
the TAP where the information is stored in preparation
for search.
MINI-MICRO SYSTEMS/June 1983

Fig. 1. Text array processor (TAP) configuration typically includes
host computer, workstation, disk storage and input device such as
OCR, word-processing station or magnetic-tape drive. TAP is
configured as a peripheral device, with no general-purpose processing capabilities.

The TAP (Fig. 2) consists of a 128K-byte cache
memory and an array of four to 128 query processors
(see "How the query processor works," p. 230 ). Text to
be searched is loaded, 128K bytes at a time, into the
cache memory, and queries are loaded into the query
processors. On command from the CPU, the contents of
227

TEXT RETRIEVAL
Host

the cache are passed through all query processors
simultaneously at about 2 million cps, where queries
are compared to the text and matches are resolved.
Each query processor stores results in the form of
record identification numbers, which are later read and
processed by the CPU. At the conclusion of a search,
new queries can be loaded for processing against the
same cache memory data, or the next 128K bytes of
information can be loaded for search. The 128K-byte
cache size does not limit record length to 128K bytes. A
record can span one or more 128K-byte blocks, with the
query processors suspending processing until the next
128K-byte block is loaded.
Each query processor is independent and can be
loaded at any time with a new query without disrupting
the functioning of other query processors. A query
processor performs all term matching and query
resolution for a complete query, which may consist of
multiple terms interrelated through various logical
operators. Because no microprocessor or software is
used in the query processor, a fixed search speed of
nearly 2 million characters per sec. can be maintained
regardless of the number of terms in the query, the
logical complexity or the frequency of successful term
matches.

GESCAN 2 hlgh-SPeed text search and retrieval system processes multiple queries simultaneously at speeds as high as 2 million
characters per sec.

Query construct capabilities

A user can employ any of several constructs to
formulate a query. Constructs include:
• Exact term match: a term is defined as a word or
phrase comprising alphanumerics, spaces or punctuation characters. The given term is matched as long as it
228

OMA Interface

Query

procestor
Cache
memory
Ouery

processor

Query

processor

Query
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Fig. 2. TAP architecture consists of interface, cache memory and
query processors. Identical text strings are loaded into query
processors from cache, and are simultaneously compared to each
processor's individual query. Results are then sent to host.

appears in the text bounded by spaces or punctuation
characters. For example, the term "ATE" matches only
the word "ATE" and does not match with "GREATER."
• Fixed length don't care: a term can contain one or
more FLDC characters, represented by "!" which
matches any single alphanumeric character. For example, "!ATE" matches "FATE,'' "DATE" or "GATE," but
does not match "CREATE."
• Variable length don't care: the VLDC, represented
by "? ,'' can match any single alphanumeric character,
group of characters or no character. For example,
"?ATE" matches " ATE," "FATE," "CREATE" or "CONCATENATE." VLDC and FLDC characters can be placed at the
beginning, middle or end of a term. They can be used to
handle spelling uncertainties and to pick up a word
regardless of its beginning or ending, such as locating
all chemical names that end with "OXIDE."
• Fields: each record of the database can be
subdivided into as many as 256 fields. A field is usually
a data item of the record. ln message traffic, for
instance, a message can be subdivided into source,
destination, date and text, each constituting a field of
the message record. As the user enters the terms of a
query, each term can be given a field specification
requiring the term to appear in any of a list of fields.
For example, requiring "Washington, D.C.," to appear
in the source, "San Diego" in the destination and
"January" in the date would retrieve all messages sent
from Washington to San Diego during January. This
specification would eliminate messages that simply
mention Washington or San Diego in the text. All fields
are considered to be of variable length and can appear
in any order.
MINI-MICRO SYSTEMS/June 1983

XEROX

Presenting a complete,unified
software system ft>r manufacturers.
Developing a manufacturing planning and control
system takes skill and time. You can buy various
parts from different vendors and build the interfaces
yourself. Then test and implement the software.
Or you can have the Xerox Manufacturing System.
An advanced software architecture from Xerox
has done all the work for you. Integrated applications, systems software, analytical tools, and personal
computers joined in one complete, unified system.
Every department works with information from
the same database. Closed-loop business applications
help you plan and execute your priorities and manage
costs at optimum levels. Master scheduling, MRP II,
inventory, order entry, costing, production control,
procurement, receivables, payables, and financial
modules are combined in the most powerful operating management tool available today.
Plus, easy-to-use programs for inqmry, reporting,
data manipulation, modeling, forecasting, and graphic
display. And a personal computer link to your mainframe, the first practical application of its kind.
Xerox software is completely portable across all

IBM 4300, 370, and 3000 computers and operating
systems. You can use it on your computer or, as an
option, start with our timesharing service. Then,
when you're ready, move the software and database
in-house. In one weekend. Our systems run on
Digital VAX minicomputers, too.
Implementation support, consulting, and education services are available nationwide. For more information, call toll-free (800) 323-2818, Operator 148.
In Illinois, call (800) 942-1166. Or return this coupon.

----------------------Xerox Computer Services
c/o Ron Rich , 5310 Beethoven Street, Los Angeles, California 90066
Send me your Xerox Manufacturing System brochure.
I'm interested in your software for:
D lBM 43XX D IBM 370 D IBM 30XX D Digital VAX
MMS 6/83

Name/Title _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
CompMY----------------Street _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City
Zip

State _ _ __
Tel.....:.(_-'------------

XEROX' is a trademark of XEROX CORPORATION. VAX• is a trademark of Digital
Equipment Corpomtion. IBM" is a trademark of International Business Machines Corporation.
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• Boolean logic: terms can be interrelated through
the use of the Boolean logic operators AND, OR and NOT,
and expressions can be constructed using nested
parentheses.
• Proximity: proximity allows a user to require two
terms to occur within a given distance of each other.
The distance can range from one to 1024 units, with
units specified as words or characters. For more
complex proximity searches, the user can create two
lists of terms and ask that any term in the first list
appear within a given distance of any term in the
second list. This allows proximity between two terms or
any of their synonyms. The basic proximity requiring
two terms to appear within a specified distance is a
bidirectional proximity requirement because the terms
can appear in any order. A query processor also accepts
a unidirectional proximity request. For example, a
bidirectional search on the terms "JANUARY" and
"lOTH" would match with the phrases "JANUARY THE
lOTH" and "lOTH OF JANUARY." However, a unidirectional search would match the phrase "JANUARY THE
.l OTH" and not match "lOTH OF JANUARY" because the
terms do not appear in the specified order.

• Near-term match: to simplify many of the Boolean
logic expressions, the query processor allows a user to
enter a list of terms and then require a minimum
number of them to appear in a record. For example, a
realtor may require that at least four of the following
terms occur in a database record: four-bedroom ,
two-bath, garage, fireplace, electric, full basement and
central air-conditioning. Any house that can satisfy at
least four of the given requirements would be retrieved.
Query formatting (Fig. 3) requires little more than

Query formatting requires little more than
arranging the terms in a string separated
by a one-byte 'term separator.'

arranging the terms in a string separated by a 1-byte
"term separator." Information about proximity, Boolean logic and near-term match requirements is appended to the end. All characters are left 'in their ASCII or
EBCDIC representation, as the query processor is
simply performing bit matches. Searching is independent of character codes or language; the only requirement is that the query be in the same code and
language as the text being searched.

HOW THE QUERY PROCESSOR WORKS
A query processor Is a special·
purpo$8 processor designed to ac·
cept a user's character-string specifi·
cations, sequentially scan information
and identify records that satisfy the
specifications. It is constructed specif·
ically for this function, and does not
contain a microprocessor or software.
Processing of a user's request Is
divided into two sub-processes:
matching the given words or phrases
(term match) and resolution of the
Boolean logic, proximity and near·
term match requirements.
Term matching is performed by a
series of character cells, each
containing one character of the query.
As information streams past, each
character cell looks for the character
that matches its stored character. A
string of character cells Is implement·
ed on an LSI chip, permitting long
strings of these cells by connecting
several chips in series. When a word
or phrase of the query has been
matched, a signal Is sent to the
resolution sub-process.
The resolution sub-process Is also
Implemented on an LSI chip to keep
pace with the term-match subprocess and avoid a bottleneck during
search. Only one such chip Is required
per query processor, regardless of the
230

number of term-match chips that are
strung together. As terms are located,
the match signal Is received by the
resolution chip, which then evaluates
the Boolean logic, near-term match
and proximity requirements of the
user's query. If the request Is
satisfied, the record Identification
number is stored In an output buffer
for return to the host.
The text array processor uses
Query
resolution
Query
processor

1

n
i.-c

2Q

these chips in a matrix arrangement
(figure). Each row of the matrix is a
query processor, in which the first
chip performs the query resolution,
while the remaining chips match
query terms. The length of a row
dictates the maximum number of
characters in a query, while the
number of rows determines the
number of queries that can be
processed simultaneously.

.--------Term match--------,

QQQ~-~-·

. . . . ·-~ - ~9

3y Q-Q-Q ~-·--·
. ·__·_ ~ g
4y QQQ~-~-· . . . . ·--·-~9.
••
••
•
•
•
.
.
.
.
QQQ~-~-·
·-~ -~9
Query proceuor structure consists of strings of character cells, each string with a
resolution cell. Character cell strings are used to match text to the user-specified string,
while the resolution cell determines If term relationship speclfloatlons are satisfied. Each
row represents a separate query, and all queries are processed simultaneously.
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Now, a major advancement
in Net/One local area networking.
Lower cost.
Our new VLSI chip set has allowed us to do with
one printed circuit board what we used to do in
three. The result is a new Network Interface Unit,
the NIU 150, that's half the cost of its predecessor,
the N IU-1. In areas where a smaller number of
either broadband or baseband connections are
required, the pared-down NIU 150 brings per-port
connection costs well below $500.
Streamlined NIU 150's mean more flexibility,
too, by serving small equipment clusters in more
diverse locations at a lower cost.
Like our other Network Interface Units, the
new NIU 150 is equipped, off the shelf, to support
most industry-standard equipment interfaces.
And like our other NIU's it comes with complete
network services software. It's also programmable,

so special interface protocols can be added
now or anytime in the future to support special
equipment.
The broadband version of our new NIU 150
has an integral modem. Both baseband and broadband NIU 150's can accommodate up to six ports
for device attachment.
Give us a call, or write for more information
about turning the equipment you have nowwhatever it is-into the network you need now,
at a lower cost than was possible before.
Ungermann-Bass, Inc., 2560 Mission College
Boulevard, Santa Clara, California 95050.
Telephone (408) 496-0111.

Net/One from Ungermann-Bass

© 1983 Ungermann ·Bass, Inc.
Net/One is a registered trademark of Ungermann-Bass.
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tion is thus based on the content of the message rather
than on an address attached to the front of the message.
The TAP can also be used in text editing and indexing
applications. Text-editing systems usually perform a
software sequential search of text files to locate such
Applications
items as names, refer ences, part numbers and regulaSequential text searches are often avoided because tions that must be updat~d or changed. When the
they are slow. Many alternative schemes have been documents requiring updates are lengthy, locating the
developed that sacrifice capabilities that are possible areas of change can be time-consuming. Using a TAP,
only by means of a sequential search. Now, many references can be located quickly, and updates can be
applications can be reevaluated, with the sequential- made sooner. In some applications, an indexed system
can be assisted by a TAP by using thesaurus terms or
search process considered viable.
Indexed systems generally are the means to provide stop words as queries run against documents added to
text retrieval, but it is impractical to index everything the database. The TAP acts as a filter, identifying the
appearing in large volumes of text, especially if items stop words and locating those words under which the
are seldom accessed. With a TAP, data can be archived document should be indexed. If the database adminiswithout indexes and still provide a user with a means of trator determines that a new term should be added to
retrieving information quickly when needed. Because the thesaurus, then the TAP can be used to search the
the TAP does not rely on a hierarchical structure and existing database. This procedure updates the index as
does not compress or encode the data it searches, the if the terms had been a part of the thesaurus for several
TAP can monitor incoming communications to match months.
Because the TAP is considered a peripheral device, it
interest profiles of users against information as soon as
it is received. Users then can be apprised of items of does not require a different configuration for each
special interest as soon as the items arrive. Dissemina- application. Consequently, several applications can be

TEXT RETRIEVAL

TWO WAYS TO FIND A LAZY DOG
The GESCAN 2 text-retrieval system
uses a hardware sequential search
technique to find pieces of text
containing words. Because sequential
searchlnQ-ilxamlnlng every character In order from the beginning of the
database until the word or words are
found-is slow without special hardware, other methods of text retrieval
have been developed. One such
alternative Is the inverted-list technique.
The Inverted-list technique places
every nontrivial word of the database
into a separate alphabetical list along

with Its locatlon In the main text; the
list Is created when the database is
loaded Into the system. This technlque Is generally Implemented in
software on a general-purpose computer. Text - retrieval software from
Emanuel Data Systems, New Rochelle, N.Y., for example, works on
most UNIX-based minicomputers and
microcomputers.
Like the GESCAN 2, the Inverted-list
technique requires only that the
database be divided into smaller
units, or documents. But while the
GESCAN 2 searches through the

j

GESCAN 2.

The quick brown fox

jumps over the lazy dog

Document 1

Document 2

Specified word
u
m

brownjq~

documents for the specified words, an
Inverted-list system scans only the
alphabetical list, finding the associated document number and word
position within the document (figure).
This information is then used to
retrieve the appropriate block of text.
To the user, the two techniques
accept the same types of requests
and produce similar results-although
any system Is likely to be hard
pressed to match the speed of the

[:]

[]

p

s

[]

~

.Document
no.

0 --..

No match

--DHF
..,_Database

List
created
from
entire
database

Cache/
Text to be
loaded into
query processor

Text being compared
to specific word

OESCAN 2 sequentl•I n•rch

1Wo methocla of text retrlewll /nc/ude GESCAN 2 herdw819 sequent/al search and Inverted-I/st search, usually In softw818. In this
highly slmpllfled example, the databue to be searched cona/8ts of the sentence, "The quick blown fox jumps oll8r the lazy dog, " and
the word to be searched for Is "jumps." The GESCAN 2 finds the word by sequentially loading blocks of l8JCt Into lt8 query processor (In
general, many such proce880fS MJrlc' In parallel), whlc:h com,,.,.. the loaded text to the apec:lfled word. When a match occurs, the
ac:c:ompanylng document number Is returned to the host. The Inverted-list system sc:ana an a/phabetlc:a/ list of an nontrivial words (hence
''the" ls excluded from the list In this example) to find the spec:lfled word. This word Is stored In the list with the doc:ument number and the
loc:atlon of the word In the document.
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PrintMate™ 150
THE MOST ADVANCED PRINTER IN ITS CLASS.
Easy-to-use. Fast. Excellent print
quality.

operating mode from the front
of the printer.

These are the features every pc
and microsystem user wants.
These are the same features we
build into every PrintMate 150.
And there 's one. more thing .. .
value. No other printer offers more
versatility for the price . At $995 ,
the wide-carriage PrintMate 150
is an exceptional value.

EXPANDABLE PRINT BUFFER
Increase performance with buffers
that take you from ZK to 68K to
provide high-speed interleaved
printing with computing .

HIGH SYSTEM THRUPUT
Print at 150 cps. Advanced logicseeking impact printing. Accelerated print head slew rate. Highspeed paper advance.
PRINT CAPABILITIES
10, 12, 15 or 17 characters per
inch. High-density, high-speed
correspondence printing, plus
double-wide for emphasis.
SoftSwltch TM KEYPAD
Establish, change or display the

EASY WITH PAPER
Three paper pat s-front, back
or bottom-make the PrintMate
150 one very easy-to-use
machine.
DOWNLINE LOADABLE FONTS
Custom character sets may be
downloaded to a PrintMate 150
with a 4K or larger buffer.
PRINT WITH STYLE
No other printer offers more
graphics support for the price .
It's true. Our exclusive AP- PAK™,
available for most popular computers, lets you print in dozens of
stylized fonts, in characters up to
CIRCLE NO. 127 ON INQUIRY CARD

%" high. Got a graph on the
screen? Need a custom font or
logo? Do it with an AP- PAK.
OUR BOTTOM LINE
Superior performance starts at
$995 on a PrintMate 150. We
wouldn't print that if we didn 't
mean it. Call or write us today.

1-800-821-8848

OEM's: Ask us about custom
AP - PAKs and low-cost private
labeling.

Micro Peripherals, Inc.
4426 South Century Drive
Salt Lake City, UT 84107

Introducing the sophisticated professional workstation.
The Symbolics 3600 Lisp-based system puts unlimited computing at your fingertips
Unlimited computing power
routine tasks a programmer or designer is now
creasing productivity. These benefits apply to
The Symbolics 3600 puts the level of computer
required to perform, dramatically reducing proemerging application areas such as development
power associated with supermini class computers
gramming and design time while significantly inof expert systems, symbolic mathematics, robotin your hands at a fraction of the usual
ics, CAD /CAM, genetic engineering,
Symbolics 3600 Capsule Specifications
cost. It has a36-bit tagged architecture
training simulators, and a broad range
System CPU
50 KHz sample rale aud io
and executes programs at an average
Autodial I Autoanswer 1200
of research activities. Each user in a
36-bit tagged, stack oriented
output
baud modem (optional)
of one million high-level instructions
typical
workstation environment has
architecture
Color: 1280 x 1024 with 8 10
Operating System
2.3 megabyte RAM with ECC,
per second. Our standard 3600 system
32 bits /pixel , 10 bits /
access to all other computing facilities
Enhanced Zetalisp with onexpandable lo 34
color RGB (optional)
line edit, compile, inspect,
software, a powerful and proven Lispon the network.
megabytes
Mass Storage
debug, network file
1.125 gigabytes virtual
based operating and program developBuilt-in
169
megabyte
system,
electronic mail
memory
Join the new age of computing
Winchester
Totally interactive with soment environment, also supports
20 mill ion byte / second
Optional disk memory up to
The Symbolics 3600 brings to you
phisticated display system
memory
bus
FORTRAN, PASCAL, C, Interlisp com1.8 gigabytes
languages
Floating point accelerator
today a new age of computingOptional
cartridge
or
9-track
patibility and Flavors object-oriented
Lisp,
Fortran-77,
C.
Pascal
,
(optional)
symbolic
processing systems that
tape drives
Interl
isp
programming.
Console and Keyboard
Communications
Flavors object-oriented
are being used by a growing number
Bit-mapped raster display
Symbolics' innovations in symbolic
10
megabit/second
Ethernet
programming
B&W 17-inch, landscape
of 3600 customers as the sophistilocal area network
computing extend the limits of soluPrinter
format. 1100 x BOO pixel
One parallel and three
cated
means for problem-solving. Join
Laser
Graphics
Printer
LGP-1
88
keys
with
n-key
rollover
tions in traditional applications. For
standard serial ports
(optional)
3-button mouse
them in this new age of computing.
example, large-scale software system
development and VLSI circuit design
Call or write today. Symbolics, Inc ,
are massive undertakings. The Symbolics 3600
9600 De Soto Avenue, Chatsworth, CA 91311
software environment takes care of many of the
inc.
(213) 998-3600.

symbolics

SymbolicsisatrademarkolSymbolics,/nc., Cambridge, Massachusetts.
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C1983 Symbolics. Inc. Domestic sates oHlces: Chatsworth, CA (213) 998-3600 • Palo Alto, CA (415) 494-8081 • Cambridge, MA (617) 576-2600 •Houston, TX (713) 820-3001 International distributors: United Kingdom and
Western Europe: Scientific Computers Ltd., England, Tel. (04446) 5101 · South Central Europe: Delphi Electronic Design Systems SpA, Italy, Tel. (0584) 31881 • Japan: Nichimen Corporation, Tel. (03) 277-5017
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in progress at once when using the TAP in a timesharing mode. For example, message dissemination on

Because the TAP is considered a peripheral
device, it does not require a different
configuration for each application.
f:lg. 3. Query structure involves specifying desired character string,
with term separators between each term, and term relationship
information at the end. Individual characters are grouped into
two-character words, with spaces counting as a character. In this
example, the TAP identifies all records containing both the terms
"High-speed text search" and "hardware."

an incoming communication line can occur while other
users are retrieving archived data. The host computer
meanwhile is available for general-purpose applications.
The retrieval process is independent of the database
architecture. It is not necessary to determine search indexing can be performed at a higher level, such as by
strategies before database construction because the topic, thereby reducing the size of the index and
speeding indexing without sacrificing the ability to
TAP requires boundary markers only at the beginning
and end of a record and between its fields. This perform fine-grained retrievals.
D
independence from database structure allows new
information to be brought on-line quickly. New records
can be appended to the end of the database, and are David A. Morris is manager of advanced information systems
immediately available for retrieval. Indexing can still and technology at General Electric Co., Arlington , Va.
be used, but is not required at the word level. Instead,

GATEWAY ·488
The OEM's Access to
DEC Computers Via GPIB.
In this demanding world of computer interfaces, it's nice
to know that your DEC computers carry the clout of a
GATEWAY·488 Card. The GATEWAY·488 family give ·
you the power of your own LSl-11, PDP-11, or VAX-11
computers on any GPIB system, at speeds previously unavailable. This speed capability makes the GPIB a viable
communications link for inter-computer transfer of mass data
files. National Instruments provides software drivers which
are compatible with RT-11, RSX-11, VAX/ VMS and UNIX
operating systems.
Members of the National Instruments GATEWAY ·488
family include standard and high-speed interfaces to both
Unibus and Q-bus computers. Support products for the
GATEWAY ·488 family include a high-speed GPIB extender
and a GPIB tester/analyzer.
So when your GPIB systems demand improved capability and high speed on GPIB/DEC compatible interfaces,
remember ...
The National Instruments GATEWAY·488 ...
The DEC to GPIB Access Card!
UNIX is a trademark of Bell Laboratories.
Unibus, LSI, VAX, POP, RT, RSX, and VMS arc all trademarks
of Digital Equipment Corporation.
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The
\Vorld's &est
•

superrn1cro
tfiat's no\V
27%cheaper
and30%

faster.

That's 11Vhat.
Until today, if you wanted to buy
the world's best sup ermicro, you
bought Pixel's 100/AP.™
Now you can go one better with
Pixel 80, a 68010-based supermicro
with price-performance no one else
can touch.
Pixel 80 has a virtual m emory version
of UNIX™ System III with Berkeley enhancements. And, it up grades to 16 terminals,
6Mb RAM, and 720Mb of 5.25 inch Winchester storage in the same box with the
same power supply.
You get unheard of freedom of choice
in software, too. Like MicroINGRES;M
Sequitur;M Mistress™ and Unify!MNot to mention MBDS III, SMC IDOL, SuperComp Twenty;M
several word processing packages and a very
wide range of high-level programming languages (10 at last count).
If you're an OEM/ Systems Integrator, you can't afford to miss out on the virtual memory
supermicro that's in a price/performance class all its own. Pixel 80. More information is yours for the asking.
Pixel BO and Pixel 100/AP are trademarks of Insirumentatlon Laboratory, Inc. UNIX 1s a trademark and a service mark of Bell Laboratories. M1crolNGRES 1s a trademark of Relational Technology, Inc. UNIFY 1s a
trademark of North American Technology, Inc. MBDS III 1s a trademark of Micro Data Base Systems, Inc. Seq uitur 1s a trademark of Paclf1c Software Manufacturing Company. Mistress 1s a trademark of Rhodmus

·------------------------.
I
pi xe I inc. I
Incorporated. SuperComp Twenty

I

I
I

lS

a trademark of Access Technology, Inc.

I

0 I'm asking. Send complete info on the remarkable Pixel 80 ASAP.

~a~:d the results of your latest compar;~~~= benchmark tests.
Company
Address
City

One Burtt Road, Andover, MA 01810

State

Zip

CALL 617-470 -1790
C ANADIAN SALES (416) 746-2775
EUROPEAN SALES (U.K.) (0925) e10-m
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Well, IBM claims yet another first.
By offering the p-System™on their Displaywriter
and PC, it becomes the only operating system they
market for both. They obviously know a good thing
when they see it.
But then so did Apple~ Commodore, Corvus,™ TI,
Digital, HP, Osborne;" Philips, Sage~ Zenith, NEC, and
Olivetti, for that matter.
And as a microcomputer manufacturer, you can
see why. Applications sell hardware. But in the 16-bit
marketplace, there just aren't enough applications
available. Or are there?
Right now, there are hundreds of high-quality
p-System applications. Like general business applications. Vertical applications for medicine, law, and real
estate. And integrated professional productivity tools
such as spreadsheets and word processing. The li st
goes on.
With the p-System, these applications can be
running on your machine, too. Sooner than you thought
possible.

And, with the p-System you can offer your customers the most complete set of microcomputer
software development tools anywhere. Including compilers for UCSD Pascal;" FORTRAN-7'7, and BASIC,
a screen editor, 10 macro assemblers, a print spooler,
graphics utilities, and a host of others.
The p-System, the Universal Operating System;•
makes it possible with real portability across all 8
and 16-bit micros. We can make it possible for you, too.
Inexpensively. After all, IBM is offering it on the PC
for just $50.
So check into acquiring the world's only Universal
Operating System yourself.
IBM did. And how often do th ey make a bad move?

CH

mlCAOSYSTei I IS

Finally, once is ·enough.

SoITech Microsystems· 16885 West Bernardo Drive • San Diego, CA. 92127 • (6191 451-1230
IBM is• rt>lt'i9lered l rade muk of lnlernational Busi ne.s"' Machines Co r poration. Apple i11 11 re1(i!llered tradema r k of Apple Comput.e r. Inc. UCSD PliM;o.I is a trademark o f t he KeKt·nl!I of the U n 1ven1ity o f Californ ia.
U niversal O peratinl{ System 11nd p-Sys tc:m art! trade m ark"' of So~h Microsystems, In c. O!:lbo rne is a tnu le m 11. r k of 0'>ho rn e Co mpute r Co r pora t io n.
Sa1Ct1 is a re1eistered trudemark of S~c Comput.e r Tuchnolol(y. t:orvu11is11 truchim11 rk of l:orvuit S)!ll••ffill, In(".
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Bar-code and voice
recognition ease data-entry
problems
DAVID H. FREEDMAN and ROY FRIEDMAN , Associate Editors

New technologies and applications could help wands and microphones
rival keyboards in some markets
Data entry has long been one of the weakest links in
the data-processing chain. The availability of more
computing power at low cost has only emphasized the
need to get data into systems quickly, inexpensively
and conveniently. The introduction of low-cost opticalcharacter-recognition systems offers a possible solution
to office-automation bottlenecks (MMS, May, p.211), and
now, two other automated data-entry schemes promise
to extend the solution to retail, industrial and consumer
areas. Bar-code reading is a proven technology finding
increasing demand, and voice recognition is a muchdemanded capability enjoying recent technological
improvements.
The push for bar codes

The ubiquitous line patterns familiar to consumers
throughout much of the world are the most visible
element of an industry that has grown from less than $1
million in the 1960s to more than $100 million today.
Bar-code-scanning systems are making deep inroads
into the retail market, and government and industrial
uses promise to push the bar-code industry to higher
growth in the years to come.
Supermarket point-of-sale applications account for
about two-thirds of the bar-code-reader market. Systems from IBM Corp., NCR Corp., Sweda and others,
typically selling for $4000 per station, are installed in
more than sooo stores in the u.s. , checking out more
than 30 percent of the items bought in supermarkets.
Bar-code systems are expected to penetrate much of
the rest of the retail industry in the next five years.
Department stores such as J.C. Penney and Sears
Roebuck & Co. have experimented with OCR, but high
MINI-MICRO SYSTEMS/June 1983

MSI Data's Datawand reads and stores data without a larger,
separate unit required by most hand-held wand scanners. The
Datawand incorporates a battery, a microprocessor and RAM and is
recharged in a unit the size of a coffee mug that also serves as an
RS232C interface.

OCR error rates (as much as 1000 times higher than bar
code) and a lack of pre-coded items limit the success of
these programs. Bar codes have fared much better.
While only 10 percent of all department-store items are
bar-coded (compared to 90 percent of all supermarket
items), this figure is expected to grow dramatically
after a few large chains including K-Mart implement
bar-code systems.
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Manufacturing and distribution account for most of
the remaining third of the bar-code market. Raw
materials and parts in factories can be labeled or
laser-etched with bar codes that are tracked by
scanners mounted near conveyer belts throughout the
manufacturing process. The Automotive Industry Action Group, representing GM Corp., Ford Motor Co.,
Chrysler, American Motors Corp. and Volkswagen of
America, has successfully pushed for standards that
allow manufacturers to track components such as
engine blocks from casting through warranty repairs.
Hand-held scanners in warehouses capture inventory
data on items as they are placed on or removed from

Bar-code-reading
system sales
($millions)

10.,_._ _

'83

'85

'87

'90

Source: Management Information Corp.

The manu facturing and distribution
market for bar-code technology may
eventually overtake the retail market.

Annual bar-code-system sales will double over the next five years
as more retail chains and manufacturing operations turn to bar code.
After 1987, sales could decline slightly as bar-code-system prices
drop and reliable OCR point-of-sale systems become available.

PUTTING DATA BEHIND BARS
There are three basic types of
bar-code readers: wand, fixed beam
and moving beam. Each works in the
same way, bouncing a light beam off
of a bar-code pattern and measuring
the reflected light.
Pen-like wand readers, used primarily in inventory applications, are
manually pressed against a bar code
and pulled across the code at speeds
as high as 30 in. per sec. MSI Data
Corp. offers a completely selfcontained wand reader, but most
wands must be connected by cable to
a signal-conditioning and -digitizing
unit. Fixed-beam readers, popular in
manufacturing work-in-progress
tracking, use a laser source to scan
code on objects passing on a
conveyer belt at distances as far as 1 6
in. Supermarkets use moving-beam
readers, incorporating a laser beam
that sweeps across the code as many
as 400 times per sec. The line of the
sweep can be rotated automatically,
so that objects to be scanned can be
held at any orientation as long as the
code is facing the reader. lntermec
recently introduced a hand-held,
moving-beam, laser scanner for
inventory applications in which the
contact required with wand readers is
impractical.
There are about a dozen bar-code
standards in use. The schemes vary
in the number of characters repre-
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sented, the number of bars and
spaces required to specify a character, the relative width of thick bars to
thin bars and error-detection provisions. The Universal Product Code
used In retail applications, for

Sta~r'~'...("2"

example, is a fixed-length, numericonly code in which each character is
composed of two spaces and two
bars. Code 39, popular for industrial
applications, is a variable-length ,
alphanumeric code using five bars

r l i v i d i ng lines

111111

11111

3 widths of bars and spaces
2 bars and 2 spaces per character
totaling 7 unit widths

0 123 4 56 7 8 9 1 23
UPC

" 1"

Two widths o f bars and spaces
Five bars or five spaces per
c h aracter. interl eaved
Two wide bars or spaces
pe r character

3 45 6 7B9 0
Interleaved 2 of 5

" 2"

Different bar codes may look alike to the untrained eye, but differ In significant ways.
UPC, used In retail point-of-sale and Inventory, represents a character with a combination
of four bars and spaces of three widths. Interleaved 2 of 5, a popular industrial code, uses
five bars or five spaces of two widths to represent a character; if a given character is
described by bars, the next character Is described by the spaces between these bars.
The above enlarged samples were originally printed by a Dataproducts M-100L matrix
printer.
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shelves. One furniture manufacturer claims that barcoding its warehouse operations led to a tripling in
space from consolidation, a 70-percent drop in labor
costs and a 50-percent reduction in inventory. Barcoded shipping labels allow gate-controlled conveyor
belts to sort products automatically, and some distribution and trucking companies rely on scanner-equipped
systems to maximize route consolidation. One of the
biggest boosters of bar coding inventory operations is
the u. s. Department of Defense. The DOD estimates
that military standard 1189, issued last year to define
bar-code requirements to the 50,000 u.s. manufacturers with which it deals, will save $114 million in
inventory costs.

segment is made up primarily of privately held
companies with sales of less than $10 million per year.
But the industrial bar-code market is predicted to grow
20 to 60 percent over each of the next five years, and a
number of larger vendors are eyeing the market. MSI
Data Corp., Costa Mesa, Calif., has shifted its product
split from all keypad terminals to more than 50 percent
bar-code-reader sales, while Intermec Corp., Lynwood,

Raw materials can be laser-etched with
bar codes tracked by scanners
throughout the
manufacturing process.

An untapped market

Some industry observers think the manufacturing
and distribution market for bar-codP. technology will
eventually overtake the retail market. "Only about 1
percent of the industrial market has been tapped," says
Bill Hakanson of Automatic Identification Manufacturers, a bar-code industry trade association. While the
retail bar-code system industry is dominated by
data-processing giants like IBM and NCR, the nonretail

Wash., has moved from a 50:50 retail/industrial reader
sales split to 80 percent industrial. Hewlett-Packard
Co. and NCR are also said to be readying t heir entries
into t he industrial bar-code-scanner market.
While point-of-sale and industrial applications comprise most of the bar-code-scanner market, bar-code
technology has been put to limited but promising use in

ROUND FIELD OF VIEW

An alog

Unde rsized pu lse is
mi sinterp re ted
by decoder

ELLIPTICAL FIELD OF VIEW

I

11 ,I

Sli gh tl y und ersized
pul se is wi thin
decoder's to le ran ce

~-

Print i ng de fec ts
are ignored
So urce: Ska n·A-Ma tic Corp .
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and four spaces per character. Other
codes include Interleaved 2 of 5, used
in industry, and Codabar, popular for
library-circulation and medical applications such as blood inventory.
Bar-code-reader reliability is limited
more by bar-code print quality than by
reader capabilities. With high-quality
printing, most readers can correctly
scan a code on the first try more than
99 percent of the time, with error rates
of 1 in tens of million of characters. In
actual applications, bar-code samples
are made less readable by ink
spreading, voids in bars, spots in
spaces and uneven bar edges. The
effects of low-quality code can
sometimes be minimized by adjusting
the size and shape of the scanning
beam, but results can still be less than
satisfactory: one Western university
library manually affixed 300,000 bar
code labels to its books before
discovering the code was unreadable.

Defects In bar-code printing are more
likely to produce read errors if the reader's
field of view is small compared to the size
of spots and voids. A round field of view,
however, cannot be made wider than the
narrowest bar, or bars and spaces will
appear to overlap. One solution is to use
an elliptical field of view, increasing the
field of view area without enlarging its
width.
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other fields. In consumer electronics, hand-held wands
skim across bar-coded booklets with Casio electronic
organs, Texas Instruments Inc. talking books for
children and HP programmable calculators. Trafficmanagement applications include train-yard scheduling
and track switching, in which trackside scanners read
labels on passing trains, and toll-plaza operations, in
which windshield bar-code stickers replace communter
passes. Bar codes have also appeared in one application
that would otherwise seem to defy automation: runners
in the New York Marathon sport bar-coded identification bibs to aid in compiling results at the crowded
finish line.
The growing voice-recognition market

"Dream products" such as voice-activated typewriters probably will not appear in the next decade. But for
many microcomputer and minicomputer applications,
voice recognition will become an increasingly important
feature. "The marriage of affordable hardware and
sophisticated recognition technology has led to a
75-percent reduction in high-end cost over the last two
years," says Janet Baker, president of Dragon Systems,
a research and development firm specializing in voice
recognition. The potential rewards are large for system
designers who focus on the applications best suited to
voice recognition and avoid the pitfalls in selecting
voice-recognition products.
Voice recognition is a special case of voice input.
Voice input converts voice to a digital representation

Telephone
7%

I

for computer storage or processing. Voice recognition
involves making a decision based on what a speaker
says.
The market for voice-recognition equipment, approximately $40 million in 1982, will grow to $100 million in
1986 and $180 million in 1990, according to Management
Information Corp., a Cherry Hill, N .J., consulting firm.
Major segments of the projected market are appliances,
data-entry devices (including personal computers, office workstations and manufactur'ing systems), toys and
video games, security systems and telephone systems
(Fig. 1).
There are three categories of voice-recognition
systems: speaker dependent, isolated word; speaker
independent; and continuous speech (Fig. 2).
Speaker-dependent, isolated-word systems recognize one word at at time for a single speaker and must
be "trained" to the speaking style of that speaker.
Products in the speaker-dependent, isolated-word category include chips, boards, front-end processors and
stand-alone systems. Prices range from less than $10
each for low-end chips to more than $10,000 for

I

Intel Corp .
Interstate Electronics Corp .
Matsushita (Panasonic)
Milton Bradley
NEC

i
NEC
Verbe x
Votan

Texas Instruments, Inc .
Threshold Technology, Inc.

Other
5%

I

----------------T---------------1
I
I

I
I

NEC
Verbex

Security
11%

I

i

No products available

I
I
I
I

I

Development Inc., 1987 forecast

Fig. 1. Appllcatlons of voice recognition do not necessarily involve
advanced technology. Although data-entry, security and telephone
applications may require improved recognition techniques to reach
market projections, appliances, toys and video games need only
simple voice commands such as "on," "off," "left," "right," "fire" and
"kill." For these applications, low cost and user acceptance of voice
recognition are the keys to market growth.
242

Fig. 2. Three categories of voice recognizers can be defined,
based on whether the voice recognizers handle more than one
speaker and more than one word at a time. Speaker-dependent,
isolated-word recognizers are the most prevalent because they have
the highest accuracy and lowest cost. These recognizers are suited
to a variety of applications including personal computing, toys and
games, computer-aided design and factory operations such as
inventory control. Speaker-independent recognizers are used mainly
in telephone applications, in which systems must perform for any
speaker who calls. Continuous-speech recognizers, which are not in
wide commercial use, have their greatest potential in applications in
which a single utterance does not carry enough information for an
application to function properly. For example, zip-code sorting
requires recognition to five consecutive utterances (the five digits),
which may be spoken without intervening pauses. The large number
of zip codes makes it impractical to create a one-to-one mapping
between the zip codes and a set of single-word commands.
MINI-MICRO SYSTEMS/June 1983

The other giant in tlh.e Multibus market:

Announces Six New Products
for Expanded Efficiency and Capability
Three New Multibus Systems
Introducing three new powerful low-priced systems
to complement our extensive line of ISIS-compatible,
CP/M and MP/M systems.
MODEL 95/86 RMX, an RMX-86 real-time 16-bit development and OEM system. The standard system comes with
512KB RAM, one OS/DD floppy, one 42MB Winchester, a
clock/calendar and an 8087 numeric processor. A 20MB
streaming tape is available and the system's single chassis
expansion capacity is unmatched. It will also operate under
CP/M-86. Workstation versions also available.
MODEL 95/38 UDI, a highly versatile Intel MDS-286
(Series III), and MDS-225 (Series mcompatible system. This
multi-personality system runs Series III software, CP/M-86
and with the included modification kit, runs under ISIS-II
and CP/M-80. The perfect expansion workstation for your
engineering department
MODEL 95/36 CP/M, a CP/M-86, 16-bit development and
OEM system. The standard system comes with 128KB
RAM, two OS/DD floppies, high performance CP/M-86 and
system diagnostics in ROM. It's highly expandable with six
expansion card slots, two expansion 8-inch peripheral slots
and hard disk options to 160MB. It will run UDI (Series III)
software under CP/M-86 and will also run under RMX-86.

Three New Multibus Boards
ZX-914 PROM PROGRAMMER BOARD. Zendex puts
PROM programming on a single board for less than $1,000.
The ZX-914 programs 2764s, 27128s, 2817s. By utilizing
Intel's "Fast Programming Algorithm," it will program a
standard 2764 in less than two minutes! It will also do "byte
splitting" for 16-bit CPUs. The ZX-914, combined with the
ZX-908 (which programs 2716s, 2732s and 2732As), gives
the Zendex PROM Programmer Board user the full range
of programming capabilities for the 2700 series EPROMs.
Zendex supplies the ZX-914 user with utilities for programming under either ISIS-II, CP/M-80, or CP/M-86.
ZBX-348 CLOCK/CALENDAR MODULE. Zendex puts
a clock/calendar on a multimodule for less than $400. The
ZBX-348 supplies any iSBX-compatible CPU board with
year, month, day, date and time of day. No system should be

without one. Zendex will supply drivers for RMX-86 human
interface users for only $25, to help you get up and running. We are already shipping the board in large volumes
to both OEMs and end-users.
ZX-9068 MULTIBUS DISPLAY. Zendex puts even more
time-saving features on our most popular engineering design
aid. The ZX-906B is even more powerful than the ZX-906A.
Enhancements include:
1) The ability to display first and last events at an
address.
2) Perform single-step traces.
3) 'frace all of the power lines in your Multibus system.
The ZX-9068 will pay for itself almost immediately
in engineering time saved. Even if you own an
emulator. Even if you own a ZX-907.

New Money-Saving Prices
Effective April 1, 1983, we offer all customers, on all
products, approximately a 5% discount for payment
with order (PWO):
In addition to this 5% across-the-board opportunity to save,
we have further reduced the price of several boards and
systems, such as:
• ZX-86 CPU Board.
• ZX-86/87, the ZX-86 with an 8087 numeric processor.
• ZX-86-1, the ZX-86 which runs at lOMHz.
• ZX-710/720, the ISIS-compatible floppy disk subsystem.
• ZX-907, the bus/tracer analyzer.
• MODEL 835, the ISIS-compatible system.
---------------------

Call or write for our
new expanded catalog.
Zendex Corporation
6644 Sierra Lane
Dublin, CA 94568
(415) 828-3000
TWX 910 389 4009
Call (800) 227-2634, Ext. 922 (Outside Calif.) or TWX for your
local distributor. Zendex products are available worldwide.
"'lhldemark of Zendex Corp.
Multibus, RMX, Multimodule and iSBX are trademarks of Intel Corp.
CP/M is a trademark of DigitaJ Research Corp.
MOS, an Intel orderi ng code, is a trademark of Mohawk Data Sciences Corp.
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complete systems. Price variation among similar components is explained by differences in "performance," a
loosely defined, difficult-to-measure attribute that
includes recognition accuracy and processing speed.

Lawrence Feidelman, president of Management Information Corp., believes that speaker-dependent, isolated-word voice recognition will be used widely in data
entry as a complement to keyboard input, rather than
as a substitute for the keyboard. "The greatest benefit
of voice recognition will be in sifting through menus to
get the user to a specific application program, where
the keyboard can take over,'' says Feidelman.
A notable product in the speaker-independent,
isolated-word group is the Votan vsooo. This product
comes in three configurations: a Multibus-compatible
board, a front-end processor for the IBM Personal
Computer and a stand-alone system based on the 8086
microprocessor. The vsooo is one of the few products
that integrates voice recognition and voice output. This
is a desirable feature because "hands-busy, eyes-busy''
applications cannot fully exploit voice recognition if
system prompts and input verification are made by
CRT.

A vocabulary of just two words would
be difficult to recognize if the two
words were "seem" and "seen."
@

!

Determine
word endpoints

Stored
templates

Word

Word

@
-+ - - - - - - -

Find best match with words
~n admlssable vocabulary

1

No
Prompt speaker
for more Information

Recognize word
and confirm
recognition to
speaker

The voice-recognition process consists of four basic steps. To
convert voice input from analog to digital representation (1), the
analog waveform is sampled thousands of times per sec. in various
segments of the sound frequency spectrum. Jn isolated-word
recognition, word endpoints are determined by the periods of silence
(2), which typically must last at least 200 msec. In continuous-speech
recognition, word endpoints may be ambiguous (e.g., "porous"
versus "pour us'/, but endpoint determination can be aided by
knowledge of the language syntax. Finding the best match between
the input word and the admissible vocabulary (3) involves extensive
statistical analysis, so fast numerical processors and sophisticated
algorithms are required for real-time applications. Processing time in
this step is proportional to the vocabulary size of the application. After
finding the best match, the system decides if the input word is close
enough to the best match to justify a "recognition" (4). If so,
confirmation is sent to the speaker by voice synthesis or CRT display.
If not, the system can prompt the speaker for more information to
clarify the situation. Increasing the system's threshold for recognition
reduces system throughput (by generating more requests for
follow-up information from the speaker) but reduces the number of
errors from "recognizing" the incorrect word.
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Personal-computer compatibility plays a significant
role in the speaker-independent, isolated-word market.
Aside from the Votan-IBM match-up, Scott Instruments
has board-level products compatible with the Apple II
and TRS-80 models 1 and 3, and NEC Information
Systems Inc. markets a voice-recognition attachment
for its Astra line of personal computers.
Speaker-independent systems recognize one word at
a time, but are not limited to a single speaker. Verbex
Corp. is the acknowledged technological leader in this
market, although it has installed just 14 systems. The
principal deterrent to market growth is high cost. A
typical speaker-independent system to recognize the
digits o through 9 and a few control words sells for
about $45,000. At that price, speaker independence is a
feature that can be justified only in applications in
which it is essential, such as telephone systems.
Continuous-speech systems recognize more than
one word at a time for a single speaker. This market,
still in its infancy, is now receiving attention because of
a new product announcement by Verbex. But despite
recent improvements in cost and performance,
Feidelman does not believe users are ready for
continuous-speech systems. "The continuous-speech
companies are making the same mistake that was made
with the OCR Omnifont. Instead of hitting a specific
application, companies are producing products that are
technologically excellent but at too high a price."
Feidelman does not expect continuous-speech recognizers to be commercially successful until the 1990s.
Potential problems

Pitfalls in designing voice-recognition applications
MINI-MICRO SYSTEMS/June 1983

''Today '\Ve installed
27 terntinals but not a
foot of data cablel\Te're
using Te tone's DCS-2 instead1'
There's only one thing you can count on these days. If anything can change,
it will. And sooner than you think.
That may be why more than 300 companies have installed our DCS-2 Data
Carrier System: to help them cut the cost of adding or moving terminals by using
existing PABX wire to carry both voice and data traffic-simultaneously.
With DCS-2, a PABX (or Centrex) becomes a common communications
network. From then on, making a computer hookup is as easy as plugging in a
phone. Up to 9600 bps of dedicated-channel, full-duplex data can be transmitted
or received by any RS-232C terminal in your system. But the data won't interrupt
phone service.
At a time when drilling one hole for cable can cost $100 or more, the Data
Carrier System is a smart choice economically. Logistically, it can make your
Volooand9600bp5
next move faster and far less troublesome. Like the
one you'll probably be making next week?
~
For fast information call 1-800-227-3800 Ext.
PBX~7,~_
1122 (in California 1-800- 792-0990 Ext. 1122) or
~·~t-1$~:-IJ;:J
write Teltone Corp., PO Box 657, Kirkland, WA
~tion
98033.In Canada call (416) 475-0837 or write 91
~
Telson Road, Markham, Ontario L3R 1E4.

l?'da;s/'CC'

J.t -

iCEL""CCNE"
FCC Part 68 registered . For users o!DEC, Prime , Data General , Tandem , IBM Series/!, H-P and other asynchronous computers.
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IEEE-488 1h-inch magn
recording syste
Recording solutions for users of
other instrumentation and

co pu-

D
0

I0

________ __,

change.
atl acquisition,
ATE,iCAO, disc backup and more.
IBM and ANSI compatible formats.
Transfer rates to
100,000 bytes/sec.
Dual buffer to 24K
bytes.
Over 40M bytes of
storage.

W' CARTRIDGE
ALSO AVAILABLE

Cl

IC]D11lan

9561 Ridgehaven Court, San Diego, CA 92123
(619) 292-5584 •TWX 910-335-1524
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• 4 MHz ZBO-A * or 6 MHz ZBO-B* Processor and 1/0
• Full OMA for Both 5 '/•-inch and B-inch Disk Drives
• High Speed Bi-directional Parallel Port
• 4 RS-232 Serial Ports ( l l0-3B.400 baud)
• Centronics Type Parallel Printer Port
• 64K of RAM and 2K of ROM

D•vldge Corporlltlon
1951 ColonyStreet,SuiteX
Mountain View, CA 94043

(415) 964-9497
• ZBO is a rtgister~ trademark of Zilog

are low accuracy, small usable vocabularies and inadequate attention to end-user concerns.
Assessing the accuracy of a voice-recognition system
is difficult. Although virtually all voice-recognition
products are advertised as having a 99 percent
accuracy, the accuracy of products in actual use can be
much lower. There is no standard way to measure
accuracy that takes into account an application's
vocabulary, its installation environment and its speaker
population. Lower than expected accuracy can destroy
the economic benefit of a voice-recognition application.
United Parcel Service has inst;alled speaker-dependent,
isolated-word systems at two of its plants to use voice
commands to sort packages into 15 categories. When
functioning properly, the systems allow one worker to
perform jobs that previously required two. But the
systems are not reliable. "If our man has a cold, the
computer won't recognize his command and the whole
system goes down," says Dan Buckley of UPS.

Voice recognition will be used widely
in data entry as a complement to
keyboard input, rather than as a
substitute for the keyboard.
An issue closely related to accuracy is vocabulary
size. Speaker-dependent, isolated-word systems typically advertise vocabularies of 40 to 250 words,
depending on the amount of available RAM. Although a
vocabulary size in the low end of this range is adequate
for most applications, an advertised vocabulary size
may be unattainable because the system cannot distinguish the words in the vocabulary from one another.
For example, a vocabulary of just two words would be
difficult to recognize if the two words were "seem" and
"seen." To avoid this problem, the words in the
vocabulary must be selected carefully to assure that
they are acoustically dissimilar.
Another important consideration is end-user acceptance of voice-recognition equipment. To increase accuracy, many voice recognizers employ a headset microphone that increases signal-to-noise ratio. George
Gagliardi, a consultant with Arthur D. Little Inc.,
believes that headsets will be an impediment to the use
of voice recognition in offices. "It's hard enough to get
managers to use computer keyboards. With headsets,
you've really got a problem," says Gagliardi. But Steve
Weissman of International Resource Development Inc.
disagrees, feeling that the headset issue has been
resolved by the widespread acceptance of devices such
as the Sony Walkman.
D
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UNIQUE SHOCK-MOUNTED BASE
deck assembly isolates heads
and media from external
vibration. Automatic actuator
restraint and manual shipping
lock prevent head movement
during shipment.

T

H

L
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DEDICATED CLOSE-LOOP SERVO
SYSTEM for added positioning
accuracy and maximum
system performance.

w

E

VERTICAL OR HORIZONTAL
MOUNTING in the same
space as a 5-1/4" FDD
permits easy integration
into FDD-based systems.

R

E

N™

The Model 9415 WREN disk drive gives you a host of value-added features.
From microcomputer and LSI control loglc to special-formula media, high
technology has finally delivered a 5-1/4" winchester with m o re reliability.
Compare for yourself. Call your local Arrow or Klerulff distributor today.
Or write: OEM Product Sales, HQN08H, Control Data Corporation, P.O. Box 0,
Minneapolis, MN 55440.
CIRCLE NO. i37 ON INQUIRY CARD
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Information Hot Une 1-800-621-1776.
In Illinois, 1-800-572-6724.
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Today,
people are solving
their back-up
problems with this
fast, reliable, 10 MB
disk cartridge drive.
IOMEGA's IO Megabyte cartridge drive outperforms
most winchesters.
So you can back-up IO Megabytes from your
fixed disk in less than 30 seconds.
The easy to use cartridge sports the industry's
lowest price tag, only $30 each in OEM quantities.
IOMEGA's imbedded closed-loop servo
guarantees interchangability of cartridges between drives. And the standard interface is
SCSI compatible.
Solve your backup problems with
the fast, reliable IOMEGA IO Megabyte
cartridge drive.
Call IOMEGA for a personal
demonstration. And ask about our
OEM Special Evaluation Offer.
IOMEGA Corporate Headquarters, 4646
South 1500 West, Ogden, Utah 84403. 801/
392-7581. San Jose, CA 408/263-4476.
Coral Springs, FL 305/755-1060.
Woburn, MA 617 /933-2.000. Dallas, TX
214/458-2534. Brookfield, WI 414/
782-5229. Los Angeles, CA 714/
855-1211. In Europe, Sparrow
Corp. Slough, UK (0753)76533 .
Weisbaden, (6121)700862. Paris
(1)3621010. Milano (2)718531. Brussels (2)7626200. Zurich (1) 814-3131.

-{•Jl!'GA™
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Coaxial-cable multiplexers
solve
a big LAN problem
WALTER A. LEVY, Contributing Editor

IBM-compatible multiplexers can provide
major reductions in network cost
There are more than 2 million IBM Corp. 3270 display
terminals in data centers in the u.s. Connecting these
terminals to their host computers is today's largest
local-area-networking problem. The standard IBM coaxial cabling system for 3270 terminals, developed more
than 15 years ago, is obsolete. The cables are costly,
bulky and inconvenient to install and to relocate. The
cost of installing or moving a terminal can exceed the
cost of the terminal itself.
The solution to this problem is multiplexing. Several
companies have introduced coaxial-cable multiplexers
that are compatible with networks of IBM 3270
terminals. These multiplexers can reduce network cost
by eliminating many cable runs, and the multiplexers
themselves are relatively inexpensive. Coaxial-cable
multiplexers eventually may be used in as many as
50,000 u.s. installations.
Coaxial-cable multiplexers

Standard

IBM 3270

coaxial-cable installations use an

SUPPLIERS OF

Product
3274 Squeezlplexor
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Fig. 1. The standard IBM coaxial-cable installation provides little
configuration flexibility. Each device must have a separate cable to
the controller.

controller (Fig. 1). The controller polls each
device and exchanges data by a sequence of commands
lasting about 20 to 40 µsec . An entire service cycle for
32 devices takes roughly 1 msec.

IBM 3274

COAXIAL-CJ~BLE

FM-1674 ex series
FM-1670 FO series

MULTIPLEXER SYSTEMS

Model 6600 series
IBM attach multiplexers

CMX cable multiplexer
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MULTIPLEXERS

The controller's polling technique can be timedivision multiplexed if the technique is enhanced so that
each device can be addressed. Coaxial-cable multiplexers (Fig. 2) make this enhancement by adding a
device address to each data packet transferred on the
cable between multiplexers. The device address is
removed before transferring the data packet to an IBM
device, to assure that the multiplexers are transparent
to IBM devices in the network.
Economic benefits

The installed cost of a typical coaxial-cable run varies
from $500 to $2000, depending on length, cost of labor
and the complexity of the building. Coaxial cable once

The installed cost of a typical cable
run varies from $500 to $2000,
depending on length, the cost of
labor and the complexity of
the building.

No. of
ports on
multiplexer

List
price

16

$3200

32

$4200

Price per
pair of ports

$263

Table 1. Typical multiplexer prices are low in comparison to the cost
of installing several coaxial-cable runs. For example, a 32-port
multiplexer is priced at about the same amount as two to eight cable
runs.

sold for less than 10¢ per ft., but the National Electric
Code now requires Teflon-insulated cable, priced at as
much as $1 per ft. wherever the cable runs in an
enclosed air-carrying plenum.
Users planning several new cable runs, five or 10 at a
time, for example, should easily be able to reduce
network cost by employing multiplexers (Table 1).
Users planning one-at-a-time cable additions should
consider the potential savings from multiplexers, even
if multiplexers cannot be justified from the standpoint
of initial cost.
Coaxial-cable mult iplexers are relatively new products. New features are being announced rapidly as the
products gain acceptance, so potential users should
consult the multiplexer suppliers for the latest product
D
and pricing information.

Fig. 2. Coaxial-cable multiplexers allow end-use devices to be configured in a variety of ways. The representative configuration shown
employs several network designs: point-to-point service between remote multiplexers and end-use devices, multidrop service between
remote multiplexers at locations "B" and "C" and star service between head and remote multiplexers. Also possible but not shown is service in
which two IBM controllers share one head multiplexer.
250
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How could we leave it alone?
When you've introduced the highest
performing 16-bit CPU on the market,
you've just got to make it immediately available
at the board level.
Look at the stand alone specs of the 286.
It offers three times the performance of any
other microprocessor. Its got memory management and protection, on chip. It has 16 Mb
of physical memory. Its compatible with lntels
new 80287 Math Coprocessor. And it's more
than a match for today's powerful 16-bit
operating systems.
Now, imagine all that raw power in
the company of an Intel board.
Powerful, yes. But we couldn't leave
the 286/10 alone.
So we designed it as part of a family.
Joining five other new high performance
MULTIBUS" boards and a real-time operating system: lntels new iRMX"' 286R. Fully
compatible with our industry standard
iRMX"' 86 Operating System and its
languages.
But we still couldn't leave the 286/10
family alone.
So we designed it to be totally compatible with every one of our iSBC 86, 88 families.
A MULTIBUS board for every price and
performance level. Complete with software.
But then, we couldn't even leave all our
boards alone.
Not with board extensions available. Like
our new iLBX~ Intels Local Bus Extension.
It offers arbitration-free, direct access to high
performance memory. With three times the
performance of any other bus system.
All this togetherness comes down to
Intel's concept of "Open Systems'.' Giving
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designers and management complete flexibility, through our entire product line. Rapid,
easy access to VLSI, via industry standards.
Performance Comparisons

~

!

I.II

1.0

.78

Q;.

·a~

~
Q::;

7.7MHZ
(at1t:tila~

6MHZ

earl, Jlj64J

/nrd'
iSBC 286.llO
(PASCAL V2.0)

/nrd'
Motorola'
iSBC 286.llO
Excmnaa
!PASCA L V2.0! !PASCAL V2.0!

D.E.C'
LSI IV23
(Micropow.r
PASCAL!

D.E.C'
VAX lVi'OO
(PASCAL Tl.2-!MJJ

'Based on Eratosthenes SiaAe Benchmark in PASCAL. Derails a11<1ilable from l~l's
"Eratosthenes Siaie Prime Number Benchmark on the !SBC 286110 Board:' literature
order number 210984. '"Erarosthents Rtllisired;' BYTE. Jan., JS"63.
'"A System/Architecture Approach to Microcomputer Benchmarking:· Digital
Equipment Coiporation. Sept., l~.

And naturally, when you go with Intel,
you'll never be alone. We'll be there, with
hardware and software support. Training, consulting and servicing. Helping you to reduce
your risk, by minimizing your initial investment
and maximizing your designs total potential.
Call us, toll-free. (800) 538-1876. In
California, (800) 672-1833. In Europe and
Japan, contact your local Intel Sales Office.
We'll send you information on our new
high performance products and a board development kit. A kit that'll get you started for
less than $10K.
And, if you don't mind us saying so,
that alone should be enough to make you
want to call.

·m
_ rdel~rs
11 lie' solutlOllS
I

3065 Bowers Avenue, Santa Clara, CA 95051
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Calendar
JUNE
13-15 "An Introduction to PADL-2" Course, Rochester,
N.Y., sponsored by the University of Rochester.
Contact: Arlene Rosenberg, Administrative Assistant, Production Automation Project, The University
of Rochester, Rochester, N.Y. 14627, (716) 275-3106.
13-16 Syntoplcan XI, San Francisco, sponsored by the
International Information/Word Processing Association. Contact: IWP Conference Planning Department,
1015 N . York Rd. , Willow Grove, Pa. 19090, (215)
657-6300.
15-17 "Computed Imaging" Course, Columbia, Md., sponsored by the Continuing Education Institute. Contact:
Continuing Education Institute, Oliver's Carriage
House, 5410 Leaf Treader Way, Columbia, Md. 21044,
(301) 596-0111. Also to be held July 27-29 in Los
Angeles, (213) 824-9545.

1A"
Floppy Disk Drives
.
A(
j t FD-~5
TEft Series
I

AT 1s/a" HIGH, TEAC FD-SS SERIES S1/4" FLOPPY DISK
drives use half the space and run cool at half the
power of conventional drives. High-reliability, lownoise brushless DC motors provide an MTBF of over
10,000 hours, backed by a one-year parts and labor
warranty.
FD-SSA

FD-SSB

FD-SSE

FD·SSF

• 48tpi
•40 track

• 48tpi
•40 track

• 96tpi
• 80 track

•2SOKB

•SOOKB

•SOOKB

• single side

• double side •single side

• 96tpi
•80 track
•1MB
• double side

Power Require(llents:
DC +12V ± S% 0.3A typical, 0.7A max.
DC + sv ± S% O.SA typical, 0.7 A max.
Phone, write or wire TEAC Corporation Jf America for
complete technical data, price and delivery.

t

t

l

t

TEAC Corporation of America
Industrial Produets Division
7733 Telegraph Road
Montebello, CA 90640
213/726-0303

-

r

16-17 "Introductory NC for Graduate Engineers" Course,
Rochester, N.Y., sponsored by the University of
Rochester. Contact: Arlene Rosenberg, Administrative Assistant, Production Automation Project, The
University of Rochester, Rochester, N.Y. 14627, (716)
275-3106.
16-17 Computer Showcase Expo, Milwaukee, sponsored
by the Interface Group. Contact: The Interface
Group, 160 Speen St., P.O. Box 927, Framingham,
Mass. 01101, (617) 879-4502 or (800) 225-4620.
22-24 "Machine Vision/Image Understanding" Course,
Los Angeles, sponsored by the Continuing Education
Institute. Contact: Continuing Education Institute,
(213) 924-9545. Also to be held July 13-15 in Columbia,
Md. (Oliver's Carriage House, 5410 Leaf Treader
Way, Columbia, Md. 21044, (301) 596-0111).
23

22nd Annual Technical Symposium, Washington,
D.C. , sponsored by the Washington, D.C. , Chapter of
the Association for Computing Machinery. Contact:
Lorraine Lynch Nagy, (202) 676-0037.

23-26 U.S. Computer Show, Cologne, Germany, sponsored
by the u .s. Commerce Foreign Commercial Service.
Contact: Kenneth D. Blum, Counselor of Embassy of
the United States of America, Deichmanns Ave., 5300
Bonn 2, Germany, (0228) 339-2047. Also to be held
June 29-July 2, Vienna, Austria.

26-30 NCGA '83, Chicago, sponsored by the National
Computer Graphics Association. Contact: Nancy
Lefebvre, NCGA, 8401 Arlington Blvd. , Fairfax, Va.
22031, (703) 698-9600.
27-29 Third International Conference on Decision Support Systems, Boston, sponsored by The Institute for
the Advancement of Decision Support Systems.
Contact: Pat Van Cleve, DSS-83, P. O. Box 10001,
Austin, Texas 78766, (512) 345-7948.

-t

© 1982 TEAC Corp.
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MULTIBUS
EVERYTHINGYOUNEEDFORMULTIBUSCOMPATIBLE
PACKAGING IN ONE RELIABLE PRODUCT FAMILY
Maipac's fmily 11 Mulibus ~ card racks alen you the most flexible, compact and reiable Multibus
PICblN 11•1tem lvailalile today. Card racks and exponders provide 19 cifferenl ~for 2 to 26

ictMboinla. Olher parts 11 the system include wire wrap panels for prototyping and interface applicatioog plua
VO (lm8 for bus extension.
~to aend you romplete det:ails~with our latest cataJoe Please write oc <II tol r....
~~~ts 588-6ll0.J

(710) 345 8458. Mupoc C-OrJiomjon. 10 Mupoc Drive,

JULY
25-29 SIGGRAPH '83, 10th Annual Conference on Computer Graphics and Interactive Techniques, Detroit, sponsored by the Association for Computing
Machinery's Special Interest Group on Computer
Graphics. Contact: SIGGRAPH '83 Conference Office,
111 E. Wacker Dr., Chicago, Ill. 60601, (312) 644-6610.

AUGUST
8-12

Eighth International Joint Conference on ArtHlclal
Intelligence, Karlsruhe, West Germany, hosted by
the Federal Republic of Germany. Contact: Institut
fur Informatik I, Universitat Karlsruhe, Postfach
6380, D-7500 Karlsruhe, West Germany, (0721 )
608-3975.

AUGUST 31 - SEPTEMBER 2

~mUPRC®
A SYSTEMS APPROACH TO PACKAGING YOUR SYSTEMS
Mupac Corporation, 10 Mupac Drive, Brockton, Mauachwletta 02401
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Miniature coreless
DC motors with
maximum torque!
Namiki mini-motors are prec1s1on engineered
with unique Naminet® rare-earth cobalt magnets. They provide high performance, low inertia
and minimal current consumption. Other features are ultra-smooth, quiet operation and
longer motor life. The motors come in standard
sizes from 10 mm (.394 ")to 22 mm (.866 ") dia.,
provide 3,900 to 31,000 RPM. Interchangeable
gear boxes are available for lower RPM's and
higher torque. Write today for a free catalog.
Namiki Precision Jewel Co., Ltd., 15 Essex
Road, Paramus, N.J . 07652. Or call us at 201368-8310.

Eurographlcs '83 Conference, Zagreb, Yugoslavi~,
sponsored by the European Association for Computer
Graphics. Contact: ATLAS, Congress Department,
P.O. Box 17, YU-41001, Zagreb, Yugoslavia, Telex:
22413 yu altcon.
NEX~ MON~H

IN MMS

July' s spotlight is computer graphics and MMS will
feature two product focus articles . One will cover a
wall size graphic projection system designed for mass
viewing of CRT-generated color images . A second
article highlights a computer terminal for measuring
3D objects. July will also feature a product profile of
low -end graphic workstations for distributed
graphics environments.
Other articles will cover:
•Fiber optics for local area networks .
•Graphics hardware compatibility.
•A desk-design station with multi-mode graphics.

LOOKING AHEAD IN MMS

Be sure to watch for these editorial highlights in
coming issues of Mini-Micro Systems:
•Micros will be profiled in the August issue.

NAMIKI

•Software packages will be studied in MMS ' s
September issue.
82-1
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DISCOVER THE D

Four Reasons
Why The
I)y?an
Difference
isWorth
Paying For

Advanced
Burnishing
• Techniques

1

2

Only Dysan provides fully
usable diskette surfaces that
are truly 100% error-free
across the entire face of the
diskette. An exclusive onand-between the track testing procedure guarantees
error-free performance
regardless of temperature
and humidity distortions or
slight head misalignments.

Dysan's advanced polishing
methods create a smoother,
more uniform diskette surface. This results in better
signal quality on each track,
less wear on drive heads and
reliable access to data after
millions of head passes.

100% Surface
•Tested

3

DY 10 ™
• Lubricant

Dysan's proprietary DY 10
lubricant complements the
advanced burnishing process. Both maximize errorfree performance while
minimizing headwear.
Optimal signal presence is
maintained between the
head and diskette surface
during millions of write/
read interfaces.
DY 10 is a trademark of Dysan Corporatio n

4

Auto-Load
• Certification

Dysan's unique quality
control methods reflect
technological leadership in
designing, producing and
testing precision magnetic
media. Each diskette is unerringly certified by Dysan built, automated and
microprocessor controlled
certifiers. Your system and
data base will benefit from
Dysan's diskette reliability
and unsurpassed quality.

Corporate Headquarters:

Select from a complete line of premium 8" and 5114'' diskettes ,
in single or double densities, certified on one or both sides.
MINI-MICRO SYSTEMS/June 1983
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5201 Patrick Henry Drive
Santa Clara, CA 95050
(800) 551-9000
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oenoneral parts and supplies
sec:ms like this, maybe it's time for a change.
CPX is a full-range md full-service
supplier of peripheral partS and
accessories.
If you are not a CPX customer,
you probably haven't experienced
the capabilities we have to offer. In
other words, we are not the
typical garage shop.
Our goal is 24 hour turnaround
on every ordtt If we don't make
that deadline, there's a good
reason for it.
We can provide that kind of
service because we stock more

disk drive and other parts for
more than twenty manufacturers.
Ifwc don't stock it, we know how

to get it fast.
Even exotic, hard-to-find orders
are no problem. The CPX Locator
Tusk Force, a full department of
trained professionals, can fill the
most difficult requests.
No one in the computer parts
business can make any promises,
but our fast, complete service is
making us the largest in the

Whatever your needs peripheral components, subasscmblies, filters, floppy disks, head
or printer cleaning kits call CPX for the kind of service
you may not be
getting right

now.

industry.

CORPORATE OFFICE: 19821 Nordhoff Street• NortbridF •CA 91324 •Phone (213) 341-3783 • 'IClcx 18-1537
NORTHEASTERN llEGIONr 3001 Badley Road• Bulldhag 5B •South PlaJnficld • ~ 07080 •Phone (201) 756-8040
SOVT111VESTERN llEGIONr 5250 Gulftoa • Bufklioa 4 • Salte G •Houston •TX 77081 • Phone (713) 661-3424
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New Products
SYSTEMS

High-performance minicomputers use
two 16K-byte cache memories
The Concept 32/67 product line, a
mid-range offering in the vendor's
Concept/32 family of 32-bit minicomputers, features a 32K-byte, two-way set
associative cache memory with separate
16K-byte banks for data and instructions. This type of cache organization
contributes to the Concept 32/67's
2-MIPS performance rating. The Concept 32/67 also features an alterable
control store, a writable control store
and 16M-byte task addressing in a base
register mode.
The Concept 32/67 product line
consists of three products. The low-level
Concept 32/6705 includes a 32-bit CPU
implemented with high-speed transistor-to-transistor logic that operates at a
150-nsec. machine cycle time, an r/o
processor, lM byte of MOS memory and a
single cabinet with 24112 in. of vertical
rack space near the top of the cabinet for
optional peripherals such as disk or tape
drives.
The intermediate-level Concept 32/
6750 is similar to the 32/6705 except that
it uses the rack space at the top of the
cabinet for a SelBUS (a high-speed
synchronous bus that has a transfer rate
of 26.67M bytes per sec.) expansion
chassis. In this configuration, more
SelBUS slots are available for memory
and expansion. The 32/6750 can also be
field-upgraded to include an optional
internal processing unit that increases
the system's performance. During
operations, the CPU and IPU can execute
different tasks in parallel. The IPU
handles compute-bound tasks, and the
CPU handles all interrupts and r/o
processing.
The top-level Concept 32/6780 includes the CPU and IPU, each with its
own cache memory, and 2M bytes of
main memory. Like the other 32/67
computers, it is packaged in a single
cabinet and is controlled from a console
CRT.

Options for the Concept 32/67 product
line include a floating-point accelerator
that can be attached to both the CPU and
the IPU, a diagnostic processor, an IPU
console device and upgrade kits for
32/6705 and 32/6750 computers.
All Concept/32 computers are supported by the vendor's proprietary real-time
MINI-MICRO SYSTEMS/June 1983

The Gould Concept 32/67 computers provide 2-MIPS performance in a compact package.

MPX-32 mapped programming executive
and UNIX.
Base prices for the 32/6705, 32/6750
and 32/6780 are $120,500, $130,000 and
$170,000, respectively. Gould Inc.,

S.E.L. Computer Systems Division,
6901 w. Sunrise Blvd., P.O. Box 9148,
Fort Lauderdale, Fla. 33310.
Circle No 300

Superminicomputer offers
UNIX operating system
A low-cost packaged superminicomputer system built around the vendor's
model 3210 32-bit superminicomputer
features the Edition VII workbench
version of the UNIX operating system.
Typical applications of Edition VII
workbench include generalized software
development, word processing, time
sharing, software-configuration management, networking and application
development and testing. The packaged
system includes a model 3210 processor,
512K bytes of memory, a 64M-byte disk
drive, eight communications lines, a '
model 550B console terminal and an
eight-port Edition VII workbench Iicense. Options include expansion to a
96M-byte disk drive, substitution of lM
byte or 2M bytes of r.1ain memory in

place of the 512K bytes offered and
eight-port expansion. Single-unit price
is $49,950. Perkin Elmer Corp., Data
Systems Group, 2 Crescent Place,
Oceanport, N.J. 07757. Circle No 301
259

YOU CAN FIND ALOT OF
COMPANIES WHEN YOU WANT
T BUYAMONI

••• BUTHOW MANY CAN
YOU FIND WHEN YOU WANT
TO SERVICEIT?
There's one you won't have to search
for. Comae.
We're committed to giving OEMs
the service and support you needwhen you need it and where you
need it We're implementing an
extensive network of regional
and local technical centers
throughout the country, and
that means service and
replacement parts along
with sales support nearby,
where you need it. And with
our ongoing training program,
the skills that our people can
offer your people are constantly being polished and
upgraded.
When you look at the total
picture-our 36 years of expe-

rience, the broadest range of products in the
industry, high quality, performance, reliability,
serviceability, availability and responsive
engineering and customer service-it's
easy to see why Conrac is the first
choice in OEM markets. You know
that once you buy from us-you
won't have to search for us.
For more details on Conrac's
complete line of monitors, and
our schedule of training programs, call or write:
Conrac Division, Conrac Corporation, 600 N. Rimsdale Ave.,
Covina, CA 91722.
Regional Offices:
Western (213) 966-3511,
Mid West (312) 833-3310,
Eastern (203) 348-2100,
New England (617) 272-6720.

-===
=====
--
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Zentec. We've delivered cost-effective
system solutions to OEMs for years. And
now, with the Series 2000, we bring that
experience to the business computer market.
Backed by the reliability, availability and
service you've come to expect from Zentec.
Our Series 2000 is a powerful business
system which can easily be configured for
one to six users-each of which can share
valuable resources such as disk storage,
printers and software. And since we use
intelligent workstations, multiuser
configurations take advantage of changing
functional personalities-from inventory
control to scientific calculation.
We designed the Series 2000 specifically
for XENIXTM-Microsoft's full implementation
of the industry-standard UNI)(TMoperating
system. And instead of a single microprocessor, we developed a dynamic central
processing unit-a group of tightly coupled
microprocessors-each dedicated to a specific
machine function .
We understand the importance of high
performance in a business computer, and the
limitations of a proprietary software set.
That's why we chose XENIX- with its
rapidly expanding software base. A true
CP / M ™ emulation package is also available
so existing CP / M programs can be used
while upgrading to 16-bit XENIX software.

MINI-MICRO SYSTEMS/June 1983

SYSTEM SOFIWARE CAPABILITIES
Electronic Spreadsheet
BASIC
OOBOL
Word Processing
Database Management
Pascal
Accounting
FORTRAN
c
Communications
Series 2000 general-purpose software is
designed to run the MultiplanTM electronic
spreadsheet, as well as comprehensive word
processing and database management systems.
Programming languages include BASIC,
COBOL, Pascal, FORTRAN and C.
But the Series 2000 offers more.
Like support for up to four 5114" disk
drives and six intelligent workstations, each
with up to 56 kbytes of user memory. And
high-speed, dot-matrix printers with highresolution graphics and multiple character
fonts.
For a more detailed look at the Series
2000, or any of Zentec's other products, call
us collect. Because we want to help you sell
business computers.

Zentec Corporation
2400 Walsh Avenue
Santa Clara, CA 95050
(408) 727-7662
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UNIX is a trademark of Bell Laboratories.
XENIX is a trademark of Microsoft .
CP 1 M is a tradema rk of Digital Resea rch.
Multiplan is a trademark of Microsoft .
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New Products
SYSTEMS

STD bus microcomputer
is CP/M compatible
The model ABL-1 general-purpose,
CP/M-compatible STD bus system contains a 4-MHZ Z80A CPU or a 6.144-MHZ
8085 CPU, 64K bytes of static RAM, two
slimline, 8-in. floppy disk drives with a
total storage capacity of 3.2M bytes, two
RS232C ports and a single-density
controller that supports as many as four
8- or 51/4-in., single- or double-sided
floppy disk drives. The vendor's
Auto-BIOS firmware allows any singledensity CP/M 2.2 8-in. floppy disk to
work with the ABL-l's STD bus
hardware. Other features include a
bootstrap routine and hardware selftest programs. The all-metal ABL-1 is
available in a RETMA 19- x 7-in.
rack-mountable package that contains a
13-slot STD bus card rack, a 4V
switching power supply and a bus
terminator card with a reset switch and
a power indicator. Price is $6295.
Pro-Log Corp., 2411 Garden Rd.,
Monterey, Calif. 93940. Circle No 302

Multi-user system is aimed
at the business community
MultiNet is a multi-user, multiprocessor, IEEE 696 standard s-100 bus
computer system. MultiNet accommodates as many as eight users, each with
his own processor and memory. It
allows the intermixing and simultaneous
operation of 8-bit (Z80) and 16-bit
(8086/8087) user processors within--a
single system. A basic two"user system
includes a master processor, two user
processors, a 5 1/4-in., ST-506compatible, 20M-byte Winchester disk,
a 13.4M-byte cartridge-tape drive, a
284

1.2M-byte industry-standard 8-in. floppy disk drive, a distributed-processing
operating system and CP/M. As many as
16 MultiNet systems can be linked in a
local network to share programs and
data. A master processor includes a
4-MHZ Z80A CPU with 64K bytes of RAM.
Each user processor includes a Z80 CPU
with as much as 128K bytes of memory
or an 8086 CPU with as much as lM byte
of memory and an optional 8087
arithmetic-processing chip. Price of the
basic two-user system is $9995. MicroSystems International Corp., 12 Mercer Rd., Natick, Mass. 01760.
Circle No 303

Business computer runs
8-, 16-bit CP/M and MP/M
Aimed at business and professional
users, the desk-top Rair Business
Computer supports as many as four user
workstations, lM byte of main memory
and 8- and 16-bit microprocessors. Each
user workstation includes an ergonomic,
low-profile, detachable keyboard and a
high-resolution, eight-color video display. The Business Computer's
multitasking operating system is compatible with PC-DOS and with 8- and
16-bit versions of CP/M and MP/M.
Electronic spread-sheet, word-processing, database-management and
communications packages are supported
as well as 16-bit implementations of
BASIC, COBOL and Pascal. An entrylevel, single-user system, configured
with a 19M-byte Winchester disk drive,
a lM-byte floppy disk drive and 256K
bytes of RAM, is priced at $8500.
Memory upgrades are priced at $1500 in
256K-byte increments. User workstations are priced at $1500 each.
Quantity and OEM discounts are

available. Rair Computer Corp., 4101
Burton, Dr., Santa Clara, Calif. 95050.
Circle No 304

I

Single-board computer is
convection-cooled
The model DSB-4/6 single-board
computer is now available in a compact,
convection-cooled enclosure that measures 3¥2 x 7 x 14 in. The new model ,
called the D81-4/6, is a zso-based
microcomputer featuring 64K bytes of
RAM, boot ROM, a parallel printer port, a
hard disk port, as many as four RS232
ports (including one configured for a
modem) and a disk controller. The
controller interfaces with 51/4- and 8-in.
drives in single- or double-density
recording format. The D81 series is
available with a 4-MHZ ZBOA or a 6-MHZ
Z80B microprocessor. In single-unit
quantities, the DSl series is priced
between $920 and $1220, depending on
CPU and number of J/o ports. Quantity
discounts are available. Davidge Corp.,
1951 Colony St., Suite x, Mountain
Circle No 305
View, Calif. 94043.

Microcomputer features
mass-storage options
The Diskstor-Q, a microcomputer
system based on Digital Equipment
Corp. 's 11/23 Q-bus technology, is
available with many combinations of
built-in mass storage (8-in. floppy disk
drives, 18M- and 36M-byte Winchester
disk drives and %-in. cartridge-tape
drives). It features a KDFll CPU with
memory management, 128K bytes of
RAM, a clock, two serial communication
channels, push/pull forced air cooling, a
2oow switching power supply and a
Q-bus card cage. Front access to the
boards and chassis assembly is possible
without unmounting the shell. Highlevel languages including BASIC, FORTRAN and Pascal are available. Singleunit price is approximately $7485.
Comark Corp., 257 Crescent St.,
Waltham, Mass. 02154. Circle No 306
MINI-MICRO SYSTEMS/June 1983

Computer OEMs:
Nows the time-to
----

team with Altos.

As an OEM. you're aware there's a lot of 16-bit computers
on the market. But what you may not be aware of are the
many advantages to doing business with ALTOS® Computer
Systems. Here's just a few:
Altos currently offers the broadest range of costeffective. single and multi-user 8086- and 68000based computer systems.
Altos supports the most popular commercial
operating systems (XENIXN /UNIX. N MP/M-86. N
MSN-Dos. OASIS-16. PICK. RM1cos. N and UNIX
System lllN) plus most high-level languages.
Altos microcomputers can run more existing applications software than any other computer in the
world .
Altos offers a large selection of utilities and
compilers for converting .existing Z80N and minicomputer applications. such as those written in
DEC's® DIBOL. N
Altos provides full communications support; both
local networking and remote communications.

Q

l.Y.J

Altos backs its computers with responsive. worldwide service and support. (Customer Service
Division of TRW. Inc. in the U.S.)

If you· re an OEM looking to remain on top. now· s the time
to team with Altos. Call. write or clip the coupon today.

D

D
D

Please send me more information on Altos· single
and multi-user 8086- and 68000-based computer
systems.
MMS6
My application is _ _ _ _ _ _ _ _ __ _ __
Please have an Altos representative contact me.
Name
Title _ __
Company _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~
City/State/Zip _ _ _ _ _ _ _ _ _ _ _ __
Phone(_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Mail to: Altos Computer Systems, Attn: Marketing Services.
Z641 Orchard Park Way, San Jose, CA 95134. Telex 47064Z ALTO UI

800-538-7872 (In Calif., 800-662-6265)

Altos provides the widest range of 51/.i'' and 8"
storage options. including floppy. Winchester disk
and mag tape backup.
Since 1977. Altos has delivered more than 35.000
multi-user systems and peripherals to satisfied
customers throughout the world.

(Ali<»)
COMPUTER SYS1IMS

Packed with more value for OEMs

ALTOS Is a registered tradanark of Altos Computer Systems. 8086 is a proOOct of lnt.ei Corporation. 68000 Is a product of Motorola. Inc. Z80 Is a trademark and product of Zllog, Inc. XENIX and MS are t:r.:iemarks of

~1~=.T~oNr~l"e~~':::~~~~ f'nc~1~~ ~ ~.:~~t:i:'au~~.t..~~C'~~J~,';~~.:..=:"'~·~Ef0Cf.~·~;,, ~i:.i~~

1

86

Corporation. UNIX Systan Ill ls a trademarl< at ~m Electric.

"1983 Altos Comput« Systems
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Reprints
Reprints
Reprints

New Products
SYSTEMS

Packaged microcomputer
includes software

Reprints of articles which have appeared in
Cahners' magazines can easily become an
important means of increasing your marketing results. This complete reprint service is available to you at a very low cost.
There are innumerable ways Cahners' reprints can be of vital assistance to your
company's total marketing program. They
are exceptionally valuable promotion pieces, particularly when you use them as part
of a Cahners' Direct Mail Program.
Here are some uses which just scratch the
surface of the many ways you can make
reprints go to work for you and build your
company's profits.
• Direct mail to customer and prospect
lists.
• Trade show hand-outs
• Envelope stutters.
• Leave-behind pieces
• Direct mail to stockholders
• Sales tools for sale staff
• Use at company meetings
• Publicity Releases
• For display at corporate, field and showroom offices.
• Educate sales personnel
• Welcome new customers
• Demonstrate market superiority
• Direct mail to special lists
• Followup on inquiries about your product
• Announce a new product development
These are just a few of the ways you can
strengthen your company's position as a
leader in your market. Fast, high-quality
service for all your reprint needs are available through Cahners' Reprint Service.

Mlnl·Mlara 1111•••
FOR DETAILS, CONTACT:
A.W. Lehmann, Manager
Cahners Reprint Services
Cahners Plaza
P.O. Box 5080
1350 E. Touhy Avenue
Des Plaines, IL 60018
(312) 635-8800
286

The Unisystem, a fully assembled
microcomputer system with floppy or
Winchester disk drives contained in a
single housing, features a 4-MHZ zso

Multi-user system features
networking capability
The model 586 five-user microcomputer system, which can be upgraded to
eight users, offers Ethernet and
Altos-Net networking capability. It
features a 16-bit 8086 microprocessor
with 256K or 512K bytes of RAM,
expandable to lM byte. The system
supports the XENIX/UNIX, ABS/86 business software package, MS/DOS, Pick,
CP/M-86, MP/M-86 and OASIS-16 operating systems and the BASIC, COBOL,
FORTRAN, Pascal and c programming
languages. The model 586-10, which
includes a lOM-byte, 51/4-in. hard disk
drive with floppy disk backup, is priced
at $7990 in single-unit quantities. Altos
Computer Systems, 2360 Bering Dr.,
San Jose, Calif. 95131. Circle No 307

CPU board
features OMA
The model GMX III 6809 CPU board is
intended for use with multi-user ,
multitasking operating systems. The
CPU board features high-speed memoryto-memory DMA transfers and automatic
task switching on interrupts !ind
operating system calls. Also featured
are a time-of-day clock with year and
automatic leap-year/daylight-savingstime correction and a 2K-byte scratchpad RAM, both with battery backup. To
prevent system crashes caused by
errors in user programs, the system has
protected user modes with illegal
instruction and out-of-range memory
reference trapping and write protection. The board's single EPROM socket
accepts 2K-, 4K- and SK-byte EPROMS
with a maximum of 4K bytes mapped
into the system address space at once.
The GMX III 6809 CPU board is available
with the OS-9 GMX III operating system
for a package price of $1698.0l. Gimix
Inc., 1337 w. 37th Place, Chicago, Ill.
60609.
Circle No 308

microprocessor, 64K bytes of RAM, one
user serial port and one Centronicscompatible parallel port or optional
serial printer port. The Unisystem
operates under CP/M. Single-unit price
of the Unisystem starts at $1595
including lM byte of floppy disk storage
and CP/M 2.2, Word Editor, an electronic
spread sheet, communications and
automatic program-load software. International Systems Marketing Inc.,
932 Hungerford Dr. , Jackson Places.,
Suite 6, Rockville, Md. 20850.
Circle No 309

Compact micro has
half-height floppies
The compact Sage II microcomputer
now includes half-height floppy disk
drives and measures 3. 9 x 12. 5 x 16. 7
in. The low-profile Sage II features a
16-bit 68000 microprocessor that operates at s MHz, 128K bytes of RAM,
expandable to 512K bytes in 128K-byte
increments, one built-in, half-height,
640K-byte floppy disk drive, and room
for a second disk drive. A Sage II with
one floppy disk drive, 128K bytes of RAM
and the p-System operating system is
priced at less than $3600. CP/M-68K is
optional. Sage Computer Technology,
35 N. Edison Way, Suite 4, Reno, Nev.
89502.
Circle No 310

Multibus-compatible
computer ·features 68000
The Multibus-compatible ModulasTen
M68KlO 68000-based single-board computer features 128K bytes of on-board
MINI-MICRO SYSTEMS/June 1983

LASER
PRINTING.
IT'S YOURS FOR AS LITTLE AS $17,500.

On the right you're
looking at sample output
from our IMPRINT-10™ .
If you're considering a
local laser printer, we can
deliver, at an unmatched
price and performance
level.
Practical Applications
The IMPRINT-10 provides line printer speed,
daisy wheel quality, plotter graphics capability
and typesetter font
flexibility.
In the office, it's producing reports and internal documents at higher
speeds and with substantially less noise than
other printing devices.
In data processing, it's
delivering higher quality
output than line printers
in convenient 81/2 x 11 "
page size. IMPRINT-10's
allow graphic plotter
users to merge high
quality graphics with
high quality text. Graphic
arts applications include
proofing for typesetting
and demand publishing .

ing software produces
superior results with
both efficiency and ease
of use.

The difference betwll!n one typeface and
another is o~en very subtle; it may bt no
more than a slight difference in the shape or
the seriC, the length or t he ascenders and de1eender1, or IAe 1ize of the a-heigh.I. But regardleH of h.oftl 1mall l/i.e differenee, IAe t117H/aee,
AND THEREFORE THE APPEARANCE OF
THE PRINTED PAGE, WILL BE AFFECTED.
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Proven Hardware,
Exceptional Software
The IMPRINT-10 uses
a proven electrophotographic marking engine
that has provided reliable
service to thousands. Exceptional software is the
key to IMPRINT-10 versatility. After years of development at a leading
university, Imagen 's proprietary image process-

Satisfied Users
In the 15 months prior
to its commercial announcement over a hundred IMPRINT-10 systems
have been in field use.
Many customers have
multiple systems installed
and most customers are
now planning future
instal'lations.
Let Us Prove Our Claims
Call or write for more
information about the
IMPRINT-10. We want the
opportunity to prove that
its performance can 't
be beat.
If you are thinking
about laser printing , then
you should be thinking
about Imagen.

Il\1AGEN™
IMAGEN Corporation
2660 Marine Way
Mountain View, CA 94043
(415) 960-0714

IMAGEN and IMPRINT-10 are trademarks of Imagen Corporal ion.
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If you're in the market for
communications modules,
make the ABLE connection now.
And join the thousands who
already have.
We are known as the innovators. Most of our
products are industry "firsts" which become
popular quickly, then settle into a stage
of steady long-term acceptance. These four
DEC-compatible, communications devices fit
the pattern perfectly. They are ABLE originals. They achieved instant success worldwide. They provide top performance. And
they are very reliable. Read on to find the
one for you.
INCREASED VAX THROUGHPUT.
Here's an asynchronous microcontroller
with programmable
DMA, fully transparent to VAX/VMS as
two 8-line DMF 32's
and contained on a
single board. Priced
below the DZll-E, it outperforms DZ or DH
devices under VMS v.3, has interrupt-driven
modem control on every line, and includes an
output throttle which lets peripheral devices
optimize their own data rate.
# 1 UNIBUS DMA.
Then there's our
DH/DM, the original
multiplexer which
puts 16 lines with
modem control on
a single board. This
ABLE DH/ DM'"
popular device meets 16-line combination D H11
& DMll replacemen t
UNIX VAX system
needs for DMA communications requirements, serves UNIBUS systems equally well,
and beats them all for MTBF, throughput and

price. Other features include on-board diagnasties, modem control on all lines, superior
on-board silo depth and variable prom-set.
SYNC/ ASYNC FLEXIBILITY.
A controller for
the PDP-11 user, the
DV /16 contributes
m1croprocessorderived flexibility,
which permits mixing of sync and async
lines in combinations
of 4 or 8 lines with modem control and full
system software compatibility. It takes less
than half the space of a DVll and uses word
transfer instead of byte DMA to gain a 2 to
1 speed advantage or permit operation in half
the bandwidth required for data transfers.
Q-BUS DMA.
The Q/DH is an asynchronous controller which
makes DH-class performance possible on PDP-11/23
and LSI-11/23 Q-BUS
systems. It connects the
standard Q-BUS to as
many as 16 async lines
with DMA output capabilities and allows optimum Q-BUS utilization.
Features include software compatibility with
RSTS/E and RSX operating systems, large
input silo, modem control on all lines.
Write for details on our complete line of
DEC-compatible products. Be on the lookout
for exciting new ABLE communications
products soon to come.

For Immediate, Toll-Free Information, Dial 800 332 ABLE.
NATIONAL OFFI CES
Burlington, MA (617) 272-1330
Rumson, NJ (201) 842-2009

INTERNATIONAL OFFICES
Canada (Toronto) (416) 270-8086
England (Newbury) (0635) 32125
W. Germany (Munich) 089/ 463080

DEC, PDP, UNIBUS, Q-BUS, LSI, VAX and VMS are trademarks of Digital Equipment Corporation.

268

CIRCLE NO. 151 ON INQUIRY CARD

MINI-M ICRO SYSTEMS/June 1983

New Products
SYSTEMS

a

RAM (expandable to 256K bytes via
piggyback memory module), Multimodule capability, multi protocol serial
communications and parallel control.
The M68K10 runs at 10 MHZ with no wait
states. Dual-ported memory enables
other masters on the Multibus to share
on-board dynamic RAM. Two 8-bit iSBX
Multimodule I/O connectors permit
customization of on-board I/o for process
control, data analysis, laboratory and
medical or ATE applications. With 24-bit
addressing capability, the ModulasTen
computer can access 16M bytes of
system address space. The M68K10 has
24-bit parallel I/o (8255) with isBccompatible header pin assignments.
Other on-board features include an 8274
multiprotocol serial I/o controller supporting two independent full-duplex
channels in asynchronous, bisynchronous, SDLC and HDLC protocols;
jumpered/programmed baud-rate selection for individual channels; 8253 triple
counter/timer functioning at 3 MHz; and
eight software-controlled fault-isolation
LEDs. Four 28-pin sockets are available
for byte-wide memory. The M68KlO is
supported by several software systems
including Regulus, a real-time UNIX-like
operating system, VRIX, a real-time
executive in PROM, and CP/M 68K.
Single-unit price is $1995. SBE Inc.,
4700 San Pablo Ave., Emeryville, Calif.
Circle No 311
94608.

Desk-top computer is
based on S100 bus
The SDS-100 line of desk-top microcomputer systems is based on the IEEE
696-, s-100 bus-compatible model
SBC-100 single-board computer. On
board the SBc-100 are a ZBOA microprocessor, 64K bytes of RAM, 4K to 16K

bytes of EPROM, t wo RS232 channels,
two parallel channels, four counter
timers, a floppy disk controller and a
hard disk interface. Any of the desk-top
units can be configured with as many as .
four double-sided, double-density, Shugart-compatible, 5%- or 8-in. floppy
disk drives, a Micropolis 8-in. Winchester disk drive or ST-506-compatible
5%-in. hard disk drives. The desk-top
enclosures feature a filtered power
supply, filtered forced-air circulation, an
LED display, a momentary reset switch,
a key-lock power switch and a 12-slot
IEEE motherboard. The systems operate under CP/M or Turbooos. Prices
vary according to configuration, quantity and peripherals supplied. Sierra
Data · Sciences, Product Su pport
Group, 21162 Lorain Ave., Fairview
Circle No 312
Park, Ohio 44126.

Terminal converter
has ZSOA processor
The Avatar universal terminal converter family of microprocessor-based
systems converts dumb terminals into
intelligent workstat ions. They allow
users to operate any CP/M-based
application from any vendor on any
Avatar-supported video terminal. The
Avatar TClO system includes a ZBOA
microprocessor, three asynchronous
serial ports, a Centronics-type parallel
printer interface, a floppy disk drive
and a Winchester disk subsystem. The
integral 5114-in. Winchester disk system
is available in 5m-, lOm- and 20M-byte
capacities. The 5114-in., double-sided
floppy disk drive is available in doubleor quad-density configurations with
storage capacities of 410K and 820K
bytes, respectively. Also included in the
system are the CP/M operating system,
WordStar and CalcStar application
programs and CBASIC development
software. Price of the Avatar TClO
system ranges from $1995 to $6095,
with quantity discounts available. 3R
Computers, 18 Lyman St., Westboro,
Circle No 313
Mass. 01581.

Another Famous First
from ABLE

DMA
Line Printer
Controller
Gives VAX
Users a High
Performance
Alternative
to the
DMF/32.

The ABLE VMZ/Lp··
Beats Everything
in its Class
Features:
• Larger size character buffer
(256 characters)
• DMA transfers
• Expanded formatting
capabilities
• On-board diagnostics,
LED display
• System software capability
• Ease of installation
•User friendly
VMZ/LP'", one of the most
advanced line printer controllers on the market, is available
· now. Find out more about it
and the rest of our full line of
DEC-compatible modules.
Write for details.
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High-capacity floppy disk
drives provide height savings
BROADBAND

vs.

ETHERNET
Broadband gives
you 50 times
the capacity.
So, if you're installing coax, why not go
with the technology that gives you room
to grow? With broadband you'll have an
actual aggregate data capacity of over
350 MBS compared to Ethernet's much
less than 1o MBS. You'll have a multidrop capacity of up to 24,000 compared
to Ethernet's 1,024. And, broadband
gives you voice and video capability you
just can't have with baseband.
Unlike other technologies, broadband
equipment is readily available now.
Over the past four years Comtech has
delivered hundreds of broadband modems into networks around the world.
Comtech is committed to broadband
technology. We are continually enhancing our broadband product line.

Three very thin, high-capacity 51/4-in.
floppy disk drives have been introduced
by the Peripherals Division of Canon
U.S.A. Inc. The model MDD 221 is a
96-tpi, double-sided, double-density,
single-disk drive with a lM-byte
capacity. It measures only 33.5 mm.
high, an 18 percent saving in height over
a 41-mm., half-height drive. For
installation in existing designs, the MDD
221 is available with a 41-mm. panel. The
drive features a 250K-bit-per-sec. datatransfer rate and a 95-msec. average
access time.
The models MDD 422 and MDD 423 are
96-tpi, double-density, double-sided,
dual-drive units with an unformatted
capacity of lM byte per diskette. Both
models measure 57.5 mm. high and are
approximately two-thirds the height of
one standard drive. They feature the
same data-transfer rate and average
access time as the model MDD 221. The
model MDD 422 uses one motor to drive

both disks and one stepper motor to
position the heads for both disks. The
model MDD 423 uses one drive motor and
two stepper motors to allow the heads
for the two drives to seek independently.
All three models feature single-pushbutton media locking and ejection and
an anit-crunch mechanism to prevent
damage to improperly inserted media.
For compactness, many electrical parts,
transistors, resistors, capacitors, TTL
ICs and analog ICs are incorporated into
two hybrid ICs. The electronics of all
t hree drives are compatible with
standard interfaces.
In 1000-unit quantities, the models
MDD 221, MDD 422 and MDD 423 are
pr iced at $250, $335 and $370,
r espectively. Canon U.S.A. Inc.,
Peripherals Division, One Canon Plaza,
Lake Success, N . Y. 11042.
Circle No 314

Comtech's engineering excellence is
helping networkers find solutions to
their data communications problems.
For help with yours, call Comtech. Applications notes, specifications, prices and
delivery sent on request. Call or write
Comtech Data Corporation, 350 North
Hayden Road , Scottsdale, AZ. 85257,
(602) 949-1155 or TWX 910-950-0085.

~COMTECH

~ Data Corporation
creative solutions 1n Data communications .

Canon U.S.A.'s model MOD 221 (left) and model MOD 422 single- and dual-drive 51/4-in.
floppy disk units store 1M byte and 2M bytes, respectively, in packages measuring only 33.5
and 57.5 mm. high, respectively.
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Large System Tape Performance
In A Small System Design
A 6250 bpi tape subsystem at traditional 1600 bpi prices.
Storage Technology's new 2920
OEM Magnetic Tape Subsystem provides large system GCR tape performance at prices in tune with today's
small systems.
Whether you're off-loading a disk
drive or performing a sort/merge, the
2920 performs equally well without
special software modifications or time
consuming repositioning.
Microprocessor adaptive controls
eliminate the need for routine maintenance. Further cost-of-ownership
savings accrue from a 5000 hour MTBF.

System throughput is assured by the
2920's full start/stop capability and
its very fast 5.0 millisecond nominal
start time.
Using 6250 bpi (GCR) format, a tape
library can be reduced in size by up
to 70% while dramatically improving
data reliability.
Mixed format libraries can easily be
accommodated by the 2920's standard
dual-density features (both 1600 bpi PE
and GCR).
Automatic tape threading provides ease
of operation, saves time and extends
tape life.

An innovative mechanical design,
extensive LSI and an integrated
formatter/controller are the component
parts that make the 2920 what it is-a
low cost, start/stop, high-performance
tape subsystem. Priced at $6779* -the
2920 can perform for you . For additional
information, call us at (303) 673-4066 or
mail the following:
*OEM quantity 100 over 24 months.

r---------------------send me mo re information on Storage
Techno logy 's 2920 OEM Tape Subsystem.
Name_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
F u n c t i o n ' - - - - - - - - - - - - - - - - - - - - - - ..
CompanY-----------------~:

Address. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___,_
----------~ip _ _ _ _ _ _ __

My needs can't wait. Please have an OEM representative call me
immediately. Telephone
M ail to: Storage Technology Corporation
OEM Marketing, Mail Drop 3N
Loui svi lle, Colorado 80028

Storage Technology
MINI-MICRO SYSTEMS/June 1983
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Streaming-tape drive fits
microfloppy footprint
Designed to provide backup in
systems using the new generations of
high-capacity Winchester disk drives, a
family of 114-in. streaming cartridgetape drives has the same form factor as
a standard 5114-in. floppy disk drive. The
drives can provide backup for 78M bytes
of data in 15 min. The drives' serpentine
streaming-tape motion, coupled with a
two-channel read-after-write head positioned by a high-resolution positioning
system, achieves 60M to lOOM bytes of
formatted capacity on 12 data tracks.
Capacity can be matched to the system
needs by use of the appropriate
cartridge. Upon insertion, the cartridge
type (450 or 600 ft.) is automatically
sensed, and write-head current, bit
density and tape speed are adjusted to
maintain media compatibility and constant. data-transfer rates. The drives
are offered in basic and intelligent
versions. Intelligent versions are pin-,
plug-, signal- and command-compatible
with the QIC standard, while basic
versions are compatible with current de
facto basic drive standards. Prices start
at $600. Northern Telecom Inc.,
Memory Systems Division, 100 Phoenix Dr., P.O. Box D, Ann Arbor, Mich.
48106.
Circle No 315

Single-sided microfloppy
uses 31/4-in. flexible disks
The model TC 500 Drivette singlesided microfloppy disk drive uses a
272

31/4-in. version of a flexible disk in a soft
vinyl jacket. The drive offers a
500K-byte storage capacity, a 250K-bitper-sec. transfer rate and a 282-msec.
average access time. Measuring 1.625 x
4 x 5.5 in. and weighing 26 oz., the
drive is suitable for use in desk-top and
portable computer systems, programmable instrumentation and computer
games. With its standard 5 1/4-in.
interface, the TC 500 Drivette is Winchester subsystem
plug-compatible with 5114-in. drives. In
keeps data secure
addition, the media format-140 tpi, 80
The DataSafe-8 is an ISIS-IItracks per side-makes the drive data
compatible with 51/4-in. drives as well. compatible, 5114-in. Winchester disk
Other features include a direct-drive subsystem for users of Intel Series II
spindle motor, custom read/write elec- and III and MDS-800 development
tronics, LSI control logic and a patented systems. The unit runs all Intelhead-actuator mechanism. Single-unit supplied software and utilities without
price is $315. Tabor Corp, Lyberty modification. It provides 5M bytes of
formatted storage partitioned as two
Way, Westford, Mass. 01886.
Circle No 316 ,directories. Each directory has a
maximum of 992 files. Performance
features include a 625K-byte-per-sec.
data-transfer rate and a 68-msec.
average access time. Data are protected
from power failures because the
DataSafe-8 requires no special powerdown sequence. The unit can be moved
safely without mechanical interlocks or
other special precautions. Price is
$4995. Winchester Systems Inc., 14
Laurel Hill, Winchester, Mass. 01890.
Circle No 318

~

Magnetic-tape drives are for
use on DEC, DG computers
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Designed for use on DEC PDP-11,
LSI-11, v AX-11 and DG Nova and Eclipse
computer families, the DMT3000 series
magnetic-tape drives have a backup Hard disk systems
capability of SOM bytes. The nine-track
drives feature a recording density of store 16M bytes
soo/1600 bpi, a 45-ips tape speed, a
A line of 5-in. hard disk systems
data-transfer rate of 36K or 72K bytes features 5M-, lOM- and 16M-byte
per sec. , depending on the recording formatted capacities. Each system
density, and a 160-ips rewind speed. includes a 5-in. disk drive, an 8-in. metal
They can accept 3600-ft. x 112-in. frame with 5V and 12v regulators, a
magnetic tape on a maximum reel size of hard disk controller and cable, CP/M 2.2
10112 in. For tape interchangeability, the and documentation. Performance feadrive accommodates ISO, ANSI, ECMA tures include a 5M-bit-per-sec. dataand IBM standards. The rack-mountable transfer rate and a 120-msec. average
tape drives are priced at $7500 including seek time. Prices range from $2095 to
controller. Unitronix Corp., 197 Mei- $2375 in single-unit quantities. Tarbell
Electronics, 950 Dovlen Place., Suite B,
ster Ave., Somerville, N.J. 08876.
Circle No 317 Carson, Calif. 90746. Circle No 319
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THE YTIOO™
SIMPLY DOESN'T
MED LEAR SIEGLER'S STANDARDS.
We not only engineer
our terminals to the highest standards. We give
you more standards.
(See chart.)
Our ADM 36 DEC™
compatible video display
terminal has more standard features. More operator conveniences. Performs
faster. And costs less .
Not only that, we give you options
DEC doesn't even offer. Like the fu ll pointplotting and vector-drawing capabilities
of our sophisticated graphics package.
English setup legends. Reduced intensity
and protected fields . And a 15-inch display
that can come in very handy when you're in
the 132 column mode.
On theirs you pay extra for a 132
column by 24-line disp lay. Extra for

non-embedded attributes like bold,
blink , and underline. Extra for printer
port. But all these features are ADM
36 standards .
ADM 36. Another innovative
implementation of state-of-the-art
technology from LSI, the world's
favorite ma ufacturer of reliable,
high quality terminals. It's
backed by the broadest network
of full service center anywhere , with
walk-in Express Depot™ service, on-s ite
service and extended warranty service
in 3,000 cities nationwide. No wonder
we're the standard others copy.
So before you buy another DEC
VTlOO terminal, con ider the options . Or
the absence thereof.
Our easy-to-operate ADM 36 is your
logical alternative . Thanks to our standard
approach.

Call 800-LEAR-DPD or 714-774-1010
for more information and the name of your
nearest distributor.

•••••••••••••••
I
I
I

Please send me furth er in form ation about th e

ADM 36.

I

N AME~~~~~~~~~~~

I

TITLE

I

:

COMPANY

:

•

I

I

•
•

A D D RESS ~~~~~~~~~-

CITY
ZIP

STATE - -PHONE

Mail to: Lear Sieg ler Data Prod ucts Division
714 Nort h Brook hurst St.. Anahe im, CA 92803
Or Call: 800-LEA R-DPD or 714-774-1010

•

I

9
•

®
I
I IPtill LEAR SIEGLER, INC.
I
I ~·DATA PRODUCTS DIVISION •

••••••••••• , M
illi•

EVERYBODY MAKES TERMINAU. ONLY WE MAKE LEAR SIEGLERS.
Sales & Service: Boston (617) 456-8228 • Chicago (312) 279-7710 • Houston (713) 780-9440 • Los Ange les (714) 774-1010. Ext. 219 • Philade lphi a (215) 245-4080 • San Francisco (4 15) 828-6941
• England (04867) 80666 •From t he states of CT. E, MA, MD, J. NY. RI. VA and WV (800) 523-5253
OEM Sales: • Chicago (312) 279-5250 • Houston (713) 780-2585 •Los Angeles (714) 774-LOLO. ext. 582 • New York (516) 549-6941 • San Francisco (415) 828-6941 • England (04867) 80666
Express Depot TM is a trademark of Lear Siegler, Inc. DEC™ and VT· lOO'"' are trademarks of Digita l Equipment Corporation. Plot 10™is a trademark of Techtronix Inc.
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Single-unit price is less than $11,000.
Data Printer Corp., 99 Middlesex St.,
Malden, Mass. 02148. Circle No 322

Plotter adds graphics hard
copy to personal computers

Low-noise printer features
paper-handling capabilities
The Canon model PW-180 impact
dot-matrix printer features 120-cps
bidirectional printing, 16- x 16-dot
high-resolution characters, graphics
printing at 480 or 960 dots per line and a
less-than-60-dB operating noise level.
The printer prints a 128-character ASCII
set and condensed and enlarged
characters. It handles single-sheet,
pin-fed and roll paper and three-part
forms. Single-unit price is $595, with
OEM quantity discounts available.
Canon U.S.A. Inc., One Canon Plaza,
Lake Success, N.Y. 11045.
Circle No 320

Color ink-jet printer is
IBM 3279 compatible
The ACT-1 color ink-jet printer for
IBM 3279 terminals produces an 811'2- x
11-in. image on plain paper in 1.5 min.
The printer uses yellow, cyan and
magenta inks supplied in a single
cartridge to produce 125 shades
including seven solid colors. The
printer's vertical resolution is 85 dpi,
and its horizontal resolution is 140 dpi.
No software is required to drive the
ACT-1 from the IBM 3279 terminal.
Single-unit price is $8795, with quantity
discounts available. Advanced Color
Technology, 21 Alpha Rd., Chelmsford,
Circle No 321
Mass. 01824.

The model 100 Sweet-P graphics
plotter adds high-resolution, hard-copy
graphics capability to Apple, IBM and
other personal and small-business
computers. This portable unit can draw
on paper or overhead transparency
material, has an addressable plotting

area of 711'2 x 118 in. and accepts paper
from 8¥2 x n in. to 81/2 x 120 in. The
maximum plotting speed is 6 ips, and
the plotting resolution is 250 line
segments per in. Menu-driven software
permits users to draw pie charts, bar
graphs , line graphs and technical
illustrations. Provision is made for color
fill , and digitizing allows a user to scale
and draw images traced from photographs, illustrations or printed material. In addition to software-driven
commands, nine functions related to pen
movement and instrument setup are
controlled from the plotter's front-panel
keyboard. Single-unit price is $795.
Enter Computer Inc., 6867 Nancy
Ridge Dr., San Diego, Calif. 92121.
Circle No 323

Band printer prints
at 1000 lpm
The model 3101 band printer offers a
print speed of 1000 !pm using a
64-character band. Standard features
include an acoustic cabinet, casters, a
spool-to-spool ribbon, a rear control
panel and diagnostics. Options include
an eight-/12-channel vertical forms unit,
a forms-length selector switch, format
load, a paper puller, an elapsed-time
meter and a digital line counter.
274

Multi-mode printer features
faster NLQ-mode printing
The enhanced model DP-9625A multi-

mode printer, which originally offered
print speeds of 50 cps at 10 cpi in
near-letter-quality mode, 100 to 150 cps
in correspondence-quality mode and 200
cps in data-processing mode, now offer s
two new near-letter-quality-mode options including 60-cps printing at 12 cpi
and 50- to 60-cps printing wit h
proportional spacing. Also added is
condensed printing of 15 and 16.4 cpi at
150 and 164 cps, respectively. Other
enhanced features of the DP-9625A
include Swedish, Danish-Norwegian,
German, French, Spanish and Italian
character sets in addition to standard
USASCII; left, right and full justification;
title centering, positive half-line feed ;
in-line font changes; and RAM expandable to 12. 5K bytes in 4K-byte
increments. Single-unit price is $1995.
Anadex Inc., 9825 De Soto Ave.,
Chatsworth, Calif. 91311.
Circle No 324

Plotter/printer is suited
for OEM applications
The s-20 lGP plotter/printer can
annotate plots and print alphanumeric
data on 811'2-in.-wide paper. Bidirectional movement of the print head and chart
drive enables an operator to perform
real-time plotting and overplotting of
int errelated variables on one coordinate
axis. Plotting speeds of 6. 25 ips
horizontally and 2 ips vertically provide
graphic output with 160-dpi resolution.
Available interfaces include Centronics,
RS232 and IEEE-488. Single-unit price is
approximately $1600, with quantity
discounts available. Esterline Angus
Instrument Corp., Box 24000, IndianCircle No 325
apolis, Ind. 46224.
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"TO ALL YOU OEM'S
WHO ASKED FOR LINE PRINTER SPEED
AND TYPEWRITER PRINT QUALITY:
YOUR LINEWRITER IS READY:'
-john Tinder, President

Recently we asked what you
wanted most from the next generation of line printers. You told us in no
uncertain terms: typewriter quality
print at line printer speed; more reliability and less need for service.
So we built it-a printer that
embodies everything you want and
eliminates everything you don't want.
We built your line printer. The
Centronics Linewriter 400.
We can't describe the superior
print quality-so we'll let you judge
for yourself. Just look at the unbelievable difference between the Linewriter 400 and standard band
printer samples.

To build the Linewriter, we developed some proprietary innovations
that redefine established line printer
technology.

/<=> ?@ ABCDEF GH IJ KLMN OP I
Sample of Linewriter 400 quality."

[4& .A BECOTFSOHIJ1(L2MNJ
Sample of standard band printer quality.'

On top of that, the Linewriter
is smaller, quieter, easier to operate
and maintain, with the lowest cost
of ownership of any 300-500 LPM
line printer ever made.
•Offset reproductioo .

These include true linear freeflight hammers to eliminate character clipping (especially on multi-part
forms); and slower, clockwise band
rotation to reduce character smudging.

For reliability-LSI and VLSI electronics and up to 15 KV ESD immunity
throughout. To improve throughput
we included statistical printbands and
early end of print. Then we finished it
off with human-engineering features:
extensive self-diagnostics and an
alphanumeric display to pinpoint specific problems; resonating ribbon cassette that doubles ribbon life; 2860 hr.
MTBF; 0.5 hr. MITR and no schedukd preventive maintenance, plus a
55 dBa (optional) sound level.
The result is the Linewriter 400
-the line printer that makes every
other 300-500 LPM printer obsolete.
Which is no less than you should
expect in a line printer you had such
a large part in specifying. And one
it took Centronics technology to build.
To find out more about the
Linewriter 400 call our Line Printer
Division (313) 651-8810, Ext. 342. Or
write to us for more information and
free print samples to Centronics Data
Computer Corp., Dept. A, One Wall
Street, Hudson, NH 03051.

C:EnTRDnlC:S ®
PRl nTE RS
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Terminal brings color, touch
to IBM 3270 networks
The Touche Series 1000 permits the
integration of color touch-sensitive CRT
terminals into an IBM 3270 bisynchronous/ SD LC-SN A communications network using standard 3270 and light-pen

attributes. The terminal system includes the model ETC-1000 communication controller and model ETT video
terminals. The model ETT terminal
displays 1920 characters and functions
as an IBM 3278 or 3279. Data can be
displayed in eight foreground and eight
background colors with inverse video,

WHEN YOUR COMPUTER'S
DOWN AND OUT,
WE'LL GET IT UP
AND RUNNING. FAST.

underline, bold and blink attributes.
ETT terminals include a touch-sensitive
screen overlay with 32 touch-sensitive
areas on non-glare glass. The Touche
controller supports a mix of as many as
four video terminals and printers with
four optional additional ports. Prices of
the Touche terminal range from $3500 t o
$3900. Prices for the controller unit
range from $5650 to $6350. Emutec
Inc., 908 Concord St., Framingham,
Mass., 01701.
Circle No 326

,..
Peripheral device combines
cash-register, video

CALL CONTROL DATA.
800/328-3980
IN MINNESOTA 612/931-3131
Nothing cuts downtime better than a responsive, results-oriented
customer service organization-one committed to keeping your
equipment in excellent condition. It's just what you'd expect from
the largest independent supplier of computer peripherals
in the world. Call us.

@ 2) CONTR..OL DATA
Addressing society's major unmet needs
as profitable business opportunities

CIRCLE NO. 174 ON INQUIRY CARD
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The model 9460 video register
terminal is designed for use by system
integrators and sophisticated end users
requiring a terminal to implement the
cash-register/point-of-sale function
while providing a video terminal
interface to an on-line computer system
for real-time, interactive inventory
control and other point-of-sale accounting functions. Programmer access to all
of the model 9460 VRT's internal
functions allows simple configurations
for various requirements. Communications with the host computer via
industry-standard RS232/422 line protocols permit interfacing the model 9460
VRT with many processors. An auxiliary
RS232 port permits connection of
various peripheral devices such as a
ticket-validating printer or a coin
MINI-MICRO SYSTEMS/June 1983
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New Products
TERMINALS

changer. Other features include a 12-in.,
green screen that displays 24 rows of 80
characters each and an 81-key keyboard
with numeric keypad and 10 specialfunction keys. The model 9460 VRT
includes one or two cash drawers and is
priced at $2995 in OEM single-unit
quantities. Perry Data Systems Inc.,

3401 Spring Forest Rd. , Raleigh, N.C.
27604.
Circle No 327

Graphics terminal is
Tektronix 401 O compatible
The Tektronix 4010-compatible Concept GVT graphics display terminal

256KPROM/
EPROM:
$275 (1's)
$205 (100's)
unpopulated

64K EEPROM,
Static/
CMOS RAM or
PROM/EPROM:
$275 (1's)
$205 (100's) '
unpopulated

64K PROM/
EPROM:
$245 (1's)
$185 (100's)
unpopulated

Electronic
Solutions has nonvolatile system memory cards in
sizes and prices just right for your
system. Take a look at this sample
of memory cards-all designed
specifically for the Multibus:
CMOS RAM: Make use of
low-power CMOS RAM with the
RAM-C series. Choose from BK up
to 64K bytes with 170 hrs. of
NiCd battery backup on board. All
have 8/16 bit data paths and 20 bit
addressing. The unpopulated
board price is only $295 (singles)
or $225 in 100's.
EEPROM: There's a new application idea every day for these
versatile components. Program
development or downloading, con-

figuration tables and security access logs are just a few. For the 5V
X2816A type, Electronic Solutions
RAM-S series has a 64K board on
which you can intermix EEPROM,
CMOS/static RAM and EPROM.
For other types, the EEPROM-32
has on-board Vpp for up to 32K of
EEPROM or 2716 EPROM.
PROM/EPROM Use the new
27128's for up to 256K on the
PROM-64/256, with 24-bit
(16Mb) addressing. It holds either
28-pin or 24-pin chips. Or choose
from 3 other models with less
capacity.
For all the details in a hurry,
Call us today

TOLL FREE 800-854-7086
In California, (619) 292-0242

Electronic Solutions
5780 Chesapeake Court
San Diego, CA 92123
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offers vector and character erasure or
write over, block fill, memory dump and
load, dotted and dashed lines and
graphics memory dim. The Concept GVT
can also produce graphics hard copy via
connection of a low-cost printer to the
terminal's printer port. In addition to
its graphics capabilities, the terminal
features ANSI X3.64 functionality, DEC
software compatibility and a switchable
80-/132-column compatibility. Other
standard features include four pages of

memory, 43 programmable functions,
windowing and multiple computer
capabilities. The terminal also offers 128
uppercase and lowercase ASCII characters and as many as four user-selectable
character sets including 32 VTlOO
graphics characters, continuous-curve
approximation, forms drawing, 32 math
symbols and 32 communications-control
symbols. Ergonomic features include an
amber screen with etched faceplate for
glare reduction and a detached keyboard. Single-unit price is $1895.
Human Designed Systems Inc., 3440
Market St., Philadelphia, Pa. 19104.
Circle No 328

Terminal features
two pages of memory
The Ergo 301 terminal emulates the
DEC VTlOO terminal with advanced
video option, 132-column display and
printer port features. The Ergo 301 has
a tilt-adjustable, 12-in., non-glare green
screen and a detached keyboard with an
integral palm rest, user-programmable
function keys and seven LEDs to
indicated terminal status. Other features include two pages of memory,
plain-English setups, a transparency
mode and Xoff indication. The monitor
module can accept as many as four
expansion boards for graphics and other
uses. Single-unit price is $895. MicroTerm Inc., 1314 Hanley Industrial
Court, St. Louis, Mo. 63144.
Circle No 329
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XYLOCICS HAS SOLD MORE HICH PERFORMANCE
MULTIBUS PERIPHERAL CONTROLLERS TO MORE
MAJOR OEMS THAN ANYONE.
That's a fact. But it's sometimes
obscured by the breadth and popularity of Xylogics' full range of
peripheral controllers for mini and
micro computers .
Yet for Multibus '" systems
employing 68000, 8086 or Z8000
class microprocessors with large
capacity disk and tape drives, no
other Multibus controllers offer better performance or more advanced
features .

NEW 450 AND 472
CONTROLLERS JOIN
POPULAR XYLOCICS 440.
For the past three years , the
Xylogics 440 peripheral controllerthe industry's first Multibus SMD
controller- has offered the highest
peripheral control performance in
Multibus benchmark tests and customer installations.
Now Xylogics has developed two
new advances in Multibus periph-

Xylogics 450 Multibus Disk Peripheral
Controller.
MINI-MICRO SYSTEMS/June 1983

eral control : the 450 and 472 .
Together, they set the standard for
price, performance and size for
IEEE-796 Multibus applications.
The new Xylogics 450 peripheral
controller provides even more performance for Multibus disk control
applications. The 450 can address
up to 16MB of memory and control
up to tour SMD disk drives at
data rates of up to 1.8 MB/sec .
non-interleaved .
The new Xylogics 472 is a high
performance, singl e-board tape
controller for streaming and startstop tape drives . It c an address up
to 16MB of memory and control up
to four tape drives- running at
speeds from 12.5 ips to 125 ips
and at densities of 800 bpi NRZI ,
1600 bpi PE, 3200 bpi, or 6250 bpi

niques and are designed to work
together for system optimization .
For Multibus users, this means low
bus usage, non-interleaved disk
operation and true high-speed
streaming with no repositioning .
All three work with any 16, 20 or
24 bit address Multibus system.
Xylogics . The leader in high
performance Multibus peripheral
control.
TM Multibus is a registered trademark of Intel Corp.

} Xylogics·

I

The 440, 450 and 472 feature
advanced channel control tech-

144 Middlesex Turnpike. Burlington, MA 01803
Tel (617)272-81 40
TWX: 710-332-0262
Xylogics European Headquarters: (Slough, U.K)
Tel : (0753) 78921
Telex (851) 847978
Xylogics Germany (Eschborn)
Tel : (49) 6196-47004

Xylogics 472 Multibus Tap e Peripheral
Controll er.

Xylogics 440 Multibus Disk Peripheral
Controller.

GCR .
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Multidrop concentrator
supports 16 terminals
The Micro900/2 multidrop concentrator provides polled terminal support for
as many as 16 dumb asynchronous
terminals in as many as 16 sites served
by one telephone line. A master

Micro900/2 at the minicomputer site
handles polling, and node Micro900/2s
provide add-on intelligence to the
terminals, enabling them to respond to
their polls. The Micro900/2 provides a
command port for changing channel
operating parameters, gathering statistics and performing diagnostics from

D-size plotter for only S5590*
Hewlett-Packard compatible
*S~le

unit price

for end users . ..

Substantial

the central site. Other features include
dynamic channel-priority assignment,
four selectable response-time ·optimizations and automatic retransmission on
error. Micro900/2 master units are
available with four, eight or 16
channels, starting at $2050 for the
four-channel version. Node units are
available in one-, two- , four- and
eight-channel models , starting at $900.
Micom Systems Inc., 20151 Nordhoff
St., Chatsworth, Calif. 91311.
Circle No 330

discounts for
OEM quantities
Best Value
Alpha Merics' two plotters
are the best value in the field:
Alphaplot II (24 x 34") at $5590
and Alphaplot I (I 8 x 30") at $4590.

•

Telecommunications card
works with an IBM PC

Plll\l Compatible
Capable of operatinQ with multiple hiQh-level protocols. Alphaplots'
pluQ compatibility means that you can use existinQ HP/GL. PLOT 10. etc.
Available with RS232C and IEEE 488 interfaces.

Inte~ent With s'ooo Byte Memory Buffer
They're the only plotters on the marl2et that provide an 8000 character
communications buffer which allows your computer to quic12ly download the drawinQ commands to the plotter. The plotter then wor12s
independently, freeinQ the host computer for other tasRs.
Open-bed Plotter Takes Any Size Media
These larQe. open-bed plotters can be used for larQer than C or D
size drawinQs ... they can be used with any size or type of media.
Precision and Quality
The Alphaplot's unique mechanism is reliable and has been in worldwide
use for over four years. Alphaplots use wet inR drawinQ pens as well as
felt tip marl2ers and fiber tips. DrawinQ quality. repeatability and
resolution are all excellent.
Alphaplot I and II. H~h quality.
best value in computer plotters.

Call Mark McGrew at

Inte~ent.

Open-bed. And the

{213) 709-1155

Alpha Merica Corporation
20931 Nordhoff Street, Chatsworth, California 91 31 1
C213J 709- 1155, Telex 1 82314
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The PConnection plug-in telecommunications card for use with an IBM
Personal Computer features a directconnect modem, a real-time clock and a
serial I/o port. All components are
mounted on a single board wit h
gold-plated edge connector fingers to
plug into the PC. Only the direct-connect
cord to the telephone line is external to
the PC cabinet. The modem on the
PConnection is Bell 103-/113-compatible
and provides auto dial (touch tone or
pulse dialing) and auto answer in both
answer and originate mode s. The
modem has an automatic disconnect
circuit in case of failure or carrier loss.
Single-unit price is $375. The Microperipheral Corp., 2565 152nd Ave. N. E .,
Redmond, Wash. 98052.
Circle No 331

Protocol converter emulates
many protocols
Series 720 protocol converters support a wide variety of protoc olconversion tasks by combining standard
or custom hardware and software
modules to implement the required
MINI-MICRO SYSTEMS/Ju ne 1983

The Clear Advantage" of TAB's
multi-user computer system
With the new TAB Multifunction
workstation you'll never suffer from
computer congestion.
Desk top computers are supposed to make working time
more productive . However, a lot of stand alone systems
can't go beyond standing alone. They can't grow with your
demands. The new TAB Multifunction Workstation not only
upgrades with your needs, it has multi-user capability,
unequaled communications flexibility, and can tie in with
an existing computer network.

Single user 8 bit to multi-user 16 bit. You can start with the
TAB System 830 as an entry level, single user station. Then,
as your requirements expand, you simply replace its 8 bit
processor board with a 16 bit board, and the same workstation becomes a multi-user System 1650. This system can
support up to six TAB Terminals and a printer .. . plus communicate with a central corporate computer.

Maximum memory capacity from the start. The large integrated disk memory of TAB Workstations handles 5 million
bytes of information and can be expanded. In addition, an
IBM compatible 811 floppy disk provides 256KB to 1.2MB of
capacity for data input, output and file backup. And they're
both contained in the same space saving cabinet with a
large 15-inch display screen .

Total communications capability and the top operating
system. TAB Workstations utilize industry standard communications for convenient interface to a host computerAsync , IBM Bisync, and SNA/SDLC. Additional capabilities
include ASCII to EBCDIC and Async to IBM Bisync
conversions.
By employing the universally popular
family of CP/M® and MP/M®operating systems, TAB Multifunction
Workstations can access the
largest base of applications

packages and programming languages in the world.
So, before you invest in a desk top computer for a small business, or expand the corporate system, compare the Clear
Advantage of the TAB Multifunction Workstation . Call or write:
TAB Products, 1451 California Avenue, Palo Alto, CA 94304,
(415) 858-2500 Inside Calif.; 800-672-3109 Outside Calif.
In Europe: TAB Products Europa B.V. Ellermanstraat 5, 1099 BW
Amsterdam, The Netherlanos. Phone: 020-681691. Telex: 15329
In Canada: TAB Products 550 McNicoll Ave., Willowdale, Ontario M2H 2E1 .
Phone: (416) 494-0077
CP/M & MP/Mare registered trademarks of Digital Research, Inc.
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functions. The system is based on a
CP720 communications processor board
featuring a Z80 CPU, 2K to 16K bytes
each of ROM and static RAM, optional

DMA and buffered CPU bus interface,
four counter-timer channels, two 8-bit
parallel ports with handshake and as
many as three full-duplex serial
channels with RS232C interface that
support asynchronous and both character-oriented (bisynchronous, X3.28) and
bit-oriented (SDLC, HDLC) synchronous
communications. Modular software con-

figures the ports to the application and
emulates higher protocol levels (IBM
2780, 3270, 3780, CCI'IT and X.25). The
series 720 protocol converters are
available in stand-alone and multi-line
rack-mount ver-sions. The A720 standalone consists of a 7- x 5- x 12-in.
enclosure/power supply with one CP720
board. The R720 rack-mount version
consists of a 7- x 19-in. rack-mount card
file/power supply that can mount as
many as 21 cards. Price is approximately $1650, with quantity discounts
available. Nu Data Corp., 32 Fairview
Ave., Box 125, Little Silver, N.J. 07739.
Circle No 332

Protocol-conversion
product for DP applications
The model RT5 protocol and code
translator converts asynchronous protocol to bisynchronous protocol and ASCII
code to EBCDIC code, allowing communications between normally incompatible
terminals or printers and computer

ports. With the RT5, an asynchronous
ASCII terminal can communicate wit h a
bisynchronous computer that use s
EBCDIC code. The asynchronous-tobisynchronous translation provides compatibility with data-processing equipment that uses the 2770, 2780 and 3780
bisynchronous protocols. Standard features include a user-selectable translation direction at data rates from 50 to
9.6K baud, built-in self-diagnostics and
an eight-digit display screen. Singleunit price is $1595. Racal-Telesystems
Inc., 410 N. Michigan Ave., Chicago, Ill.
60611.
Circle No 333

Delta 111akes your deliveries

.

Nalsau
San Juan

Delta DASH" delivers the same day to over
90 cities across the U.S and abroad, covering
10,000 communities. Why get that small package

city nearest you. Or call DASH at (800) 638-7333 for
pick up or delivery.

delivered tomorrow when you can DASH it today?
DASH (Delta Air Lines Special Handling) delivers
packages up to 70 lbs ... to over 10,000 communities.
So give us a ring at the Delta Marketing Office in the

gets on the flight specified. For full details, call your
nearest Delta Marketing Office.

For top priority shipments over 70 lbs., use
Delta Air Express. It guarantees your shipment

DELTA AIR CARGO. READY ALL·AROUND.
282
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Compact 9.5"W x 11.2"H x 17"D table top package

-- --------

Available now!
And SMS is not
afraid to shqw it

256Kb main memory (4Mb addressability)

-- ------

Expansion space for 4 dual LSl-11 boards

PDP-11 *architecture compatible with DEC*
RT-11, RSX-11M, Unix** and TSX+*** software

SMS' MDX-11
Micro Winchester

LS 1-11 /23 processor

System in a Micro Package

r

4 s~rial ports

8" RX02 and 1.2Mb IBM floppy backup

Auto self-test for CPU, memory, disk drives

=11=

Easy access to LED display of system faults

Scientific Micro
Systems, Inc.

10.6Mb or 15.9Mb 5114'' Winchester package

Advanced disk controller with ECC, flaw management, bootstrap,
error retry, and direct non-interleave data transfer

AVAILABLE WITHOUT CPU and memory for volume requirements

CIRCLE NO. 163 0

AUTHORIZED SMS DISTRIBUTOR FOR DEC
Q-BUS PRODUCTS: FIRST COMPUTER
CORPORATION (312) 920-1050
SMS SALES OFFICES:
Seattle, Washington (206) 883-8303
Boston, MA (617) 246-2540; Atlanta, Georgia
(404) 296-2029; Morton Grove, Illinois (312)
966-2711; Yorba Linda, California (714) 993-3768.

·Trademark of digital Equipment Corporation. ""Trademark of Western Electric.
"'"Trademark of s & H Computer
MINI-MICRO SYSTEMS/June 1983

777 E. Middlefield Road
Mountain View, California 94043
(415) 964-5700
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or MP/M operating system,
facilitates software control of Integral
Data Systems' Prism, Microprism and
With MicroTLX, any microcomputer Paper Tiger printers. The menu-driven
running under the CP/M or MP/M package allows a user to select character
operating system can be connected to density, including normal and enhanced
the Western Union network, replacing a widths, in draft or correspondence
Telex or TWX terminal for sending and format; fixed or proportional spacing;
receiving Telex, TWX, Mailgram, Inter- justification; horizontal and vertical
national Telex, Cable and Telegram tabs; line spacing; margins; and page
messages. Features include automatic size. Selections can be stored in a CP/M
dialing, automatic answering, unattend- file and inserted into a document with a
ed operation and automatic retry of text editor to give the user on-line
unanswered calls. Priced at $150, the control while printing. The program is
package includes a user's manual that available on an 8-in. diskette with user's
shows examples of all message types, manual for $36. 95. Information Netsample message files on diskette and an work Systems Inc., P.O. Box 2011,
on-line help facility. Systems Plus Inc. , Warminster, Pa. 18974. Circle No 335
1120 San Antonio Rd., Palo Alto, Calif.
94303.
Circle No 334

Microcomputer becomes
a Telex terminal

Program controls
Paper Tiger printers
The IDS Printer Control Program,
running on microcomputers under the

CP/M

Routine sorts
numeric quantities

The SpredSor t routine for sorting on
electronic spread sheets includes a
user's manual that gives step-by-step
instructions and theory of operation for

a template to sort numeric quantities in
spread-sheet cells. Any number of cells
can be included, limited only by
available memory. Formulas are given
for VisiCalc and SuperCalc; users can
adapt the template to similar packages.
The routine can be incorporated into
existing templates or installed in a
stand-alone template and invoked as
needed. Diskettes are not included; the
user follows instructions in the manual
to enter the sorting formulas into a
spread sheet through the computer
keyboard. Price is $5.98. Selfix Corp.,
P.O. Box 1044, Lowell, Mass. 01853.
Circle No 336

Encryption program runs
on CP/M·based micros
ComCrypt, running on microcomputers under the CP/M operating system,
uses a proprietary encryption/
decryption technique to protect transmission of sensitive information between computers, directly or over

How to get reds,
blues and yellows from
your green.
Datamedia 's ColorScan family. Full color alternatives to DEC, Hazeltine, Lear
Siegler, and Data General.
With a lot of terminals, you 're paying for a name and no color.
But with the ColorScan family you get a wide range of plug -compatible alternatives to some of the most popular models in the industry. Including
DEC's VT100 and VT132. DG's Dasher. Plus models from Hazeltine, Lear Siegler
and ADDS.
You get more features than you'd expect. Like smooth, regional and split
screen scrolling. Double wide and double wide/high characters . Block graphics.
Ergonometrically designed packages with detachable typewriter style keyboards .
And more - lots more. Including nationwide service
thrOLJgh RCA.
You also get an eight-color palette with brilliant 132- column resolution.
And price-performance the others can't touch .
So before you spend money for a name, check out
the ColorScan family from Datamedia. And get the
reds, blues and yellows you want - for your
green.
For more information write : Datamedia Corporation, 7401 Central Highway, Pennsauken,
NJ 08109. Or call (609) 665-5400.

D4TAM:DIA

"°'''the
smarter
ter111inal maker.
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Announcing the Eagle PC.
From $1995, simply a better PC.
Eagle clears the air on what it takesto buy acomputer.
expandable, so you can add memory, additional disk
Announcing the Eagle PC. This compact, ecostorage, peripherals, and other options to build a
nomical computer gives you a headstart with its 16-bit
system that will expand with your needs.
microprocessor. User friendliness to a degree which
The Eagle PC. Simply, a better PC.
may only be termed: simplicity with elegance. Just
plug it in, flip the switch, and go to work.
Also Announcing New $1595 8-Bit Eagle Power:
The Eagle PC is compatible with hardware and
software for the IBM personal computer, offering you
Introducing the Eagle IIE Series. Economic sense for
a host of hardware extras, and your choice of probusiness. All models of this exciting product line ingrams from a large library of MS-DOS business and
clude disk storage, the CP/M operating system, word
personal application software.
processing, financial planning, and the CBASIC proSave time without losing space. Silent, compact
gramming language . What's more, all models include
and modular, the Eagle PC is small enough to fit on a
a full size display, a keyboard tailored for word procredenza. Its handsomely sculpted keyboard decessing, and Eagle's renowned user-friendly intersigned for word processing and financial planning
face . Starting at $1595, the Eagle IIE Series is the best
conveniently stores inside the processor enclosure
value in the computer industry today.
when not in use to save space.
See Eagle Power in action today. For names of
Eagle productivity organizes your
Eagle dealers nearest you, phone toll-free
business. The Eagle PC is available at a base
800-538-8157, Ext. 938. In California 800system price of $1995. Complete, turnkey
672-3470, Ext. 938.
systems for under $3000 include operating
systems, word processing, and financial
planning software at no additional charge.
For those needing greater disk storage,
the Eagle PC-XL, with 10 megabytes of
hard disk storage, starts at $4495.
Above and beyond.
High resolution graphics are
standard.
IBM is a registered trademark of International Business
Designed for the first-time
Machines Corp.
MS-DOS is a trademark of Microsoft Corp.
computer user, the Eagle PC keeps /.~!!!!r@!!@!r!!
CPIM and CBASIC are registered trademarks of
Digital Research, Inc.
pace with your growth. It is

EaGLE
comPUTER

MINI-MICRO SYSTEMS/June 1983
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telephone lines. In "encrypted chat" so-column display, a clear-screen commode, two ComCrypt users can mand and an addressable cursor is
communicate privately via a time- required. Price is $250. Century
sharing service such as The Source. Systems Inc., 12872 Valley View Ave.,
Features include two-way communica- Garden Grove, Calif. 92645.
Circle No 337
tion with or without encryption and
decryption and error detection and
correction. A terminal with a 24-line x
------------------------------.

•

I ~~I
I ._ I

' ... '

A COST EFFECTIVE ALTERNATIVE TO LIVE TRAINING FOR:
End Users Management Applications Staff Technical Support
• Professionally produced instructional video-based courses including
workbooks with hands-on exercises.
•For UNIX, Xenix and other UNIX look-alike systems on a wide variety
of hardware, including DEC, ONYX, PLEXUS, ZILOG, FORTUNE,
VICTOR, NCR, ALTOS, PARADYNE, GOULD-SEL, PERKIN ELMER,
RADIO SHACK MODEL 16 and many more.
•Flexible course design for either self-paced or group instruction.
•Available in your choice of video formats: 3/4" U-Matic, Beta or VHS .

NOW AVAILABLE
Call Toll-Free to Order or for Further Information
(800) 621-3155
or, in Illinois, (312) 987-4092
8:30-5:30 central time
DISTRIBOTOR INQ{]IRIES INVITED
Ask also about our public and in-house seminars featuring hands-on
workshops.
Computer Technology Group UNIX courses are developed by experts
experienced in teaching UNIX as well as in designing and
.. UNIX is a trademark of Bell Laboratories
implementing UNIX-based systems.

COMPUTER
TECHNOLOGY
GROUP
Telemedla, Inc.
3 JOS. Michigan Ave., Chicago IL 60604

COMPUTER TECHNOLOGY GROUP-our business is ONIX training.

Procedure processor runs
on IBM Series/1
Proc/Mach 1, running on the IBM
Seriesll computer under the EDX
operating system, provides interactive
mode responses to execute sequences of
batch utility and application programs
without operator intervention. Intended for production of lengthy reports or
backup operations, it stores and repeats
any conversational procedure that an
operator executes once. It monitors
operations to ensure that the correct
tape is mounted, the correct diskette is
available or the printer is active. The
operator can enter variables such as
dates before invoking a process. A log of
each executed procedure can be
displayed or printed. Price is $850. Data
Index Inc., 4390 Alpha Rd., Dallas,
Circle No 338
Texas 75234.

68000 cross assembler
uses Motorola mnemonics
A software package that enables
users to develop application programs
for 68000-based microcomputer systems
includes the ASM-68000 structured
macro cross assembler and the
LINK-68000 relocating linkage editor.
The ASM-68000 translates assemblylanguage source statements into relocatable object code for the LINK-68000
linker, which in turn combines them into
an absolute load module. The assembler
provides a printed listing containing the
source-language input and assembler
object code using Motorola-compatible
mnemonics, addressing modes and
expression syntax. With the LINK-68000
linker, the user can specify as many as
four memory segments, providing the
ability for the ROM code to be contained
in a segment from the RAM data. As
many as 16 relocatable sections, plus
absolute and named common sections
can be allocated among the segments.
The package is supplied on DOS-11
formatted magnetic tape (800 bpi) in
compiled object form, ready to link and
run on Digital Equipment Corp.'s
PDP-11 computer under the RSX-llM
operating system, or on the v AX
computer under the VMS operating
system in the compatibility mode. The
package is priced at $3000, and a
software license agreement is required.
Mostek Corp., 1215 w. Crosby Rd.,
Carrollton, Texas 75006.
Circle No 339
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design concepts, configuring a system, Disk drive enclosure
application versatility and specifications. The test also explains the three includes S-100 card cage
The model MFE-100 mainframe encloThe AP500 series floating-point array operational modes of the AP500:
processor is described in a 16-page, attached, independent and co-processor. sure is described in an illustrated,
color brochure. Illustrated with photos, Analogic Corp., Audubon Rd., Wake- two-page, black-and-white brochure.
diagrams and charts, the brochure field, Mass., 01880.
Circle No 340 The brochure details the MFE-100,
which is designed to package two
contains sections on hardware/software
- ------:-----------=====-============--i slimline disk drive units, a power supply
and as many as six s100 boards. The
brochure also describes a six-slot s-100
card cage that is available separately.
Introducing ...
The Buckeye Stamping Co., 555
Marion Rd., Columbus, Ohio 43207.
Circle No 341

Array processor
described in brochure

DATAWAFER™

The New Generation of Digitizers

Application note discusses
bar-code data-entry system
An application note provides readers
with information for the design and
implementation of a bar-code data-entry
system. Elements of a Bar-Code System
contains a section on fundamental
system design, which covers data
storage and retrieval and system
performance evaluation. A section on
bar-code symbology discusses the
attributes of various types of bar codes
and provides a code-selection summary.
The section on symbol generation
describes media and printing. The
section on data entry presents information on scanners, optical parameters,
electrical characteristics, resolution and
decodability. A glossary of terms and an
appendix on bar-code standardization
are included. Hewlett-Packard Co.,
1820 Embarcadero Rd., Palo Alto, Calif.
94303.
Circle No 342

• A wafer-thin data tablet;
only 0.25-inch thick.
• Mountable on or under a desktop or
drawing board, leaving the work area completely
unobstructed.
• A mouse without tail, a cursor without wire, a self-contained
stylus system - completely interchangeable.
• A standard 11-by-11-inch working area.
• For control of on-screen cursor for menu selection
or graphic design.
• Replaces light pens, joysticks, trackballs, and clumsy cabled cursors
and styluses.
• Priced for tomorrow's market. (We understand the need for low
prices.)
If your system requires interaction between hand and display, contact
DIC for more complete information on Datawafer, the successor to
old-fashioned digitizers.

=~
.
DISPLAY INTERFACE CORPORATION

==o
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525 Boston Post Road, P.O. Box 250
Milford, Connecticut 06460 (203) 877-7661
CIRCLE NO. 167 ON INQUIRY CARD

Computer forms catalog
covers 200 products
more than 200 new products including
continuous forms for miniprinters,
carbonless computer business forms and
forms for word processors are described
in an 84-page catalog. Also described in
the illustrated, color catalog are several
products sold exclusively by the vendor
including a computer-room care kit and
two-color computer business forms. The
catalog also details the company's
technical product-assistance service
that offers computer users free technical assistance over the telephone.
Moore Business Center, Catalog
Group, Department 302311, 1400 s.
Wolf Rd., Suite 300, Wheeling, Ill.
60090.
Circle No 343
MINI-MICRO SYSTEMS/June 1983

This is the Computer of the year.
And here's wtiY we call it
the ''Serious Business Solution~'
The moment MultiNet crune out in January, everyone knew it
was something special.
Sure, the specs were great: the basic MultiNet system has a
master microprocessor and two user micro's, 20 megabytes of
5 Y4 Winchester disk, 13 .4 megabyte cartridge tape drive, 1.2
megabyte 8 floppy disk, distributed processing operating system, CP/M-all in one table-top unit and all for only $9,995.
More importantly, however, the specs translated into a number of extremely practical user benefits, business benefits, that
lead us to call it "the serious business solution."
For example, high disk capacity obviously means plenty of
high-speed, fast access storage. The integrated cartridge drive
lets you back-up the disk to protect critical data, or simply to
store data. It runs concurrently without interruption to other
work in progress. The 8 floppy offers convenient program
loading and data storage. No need to convert existing programs
to 5Y4" formats. The distributed processing operating system
lets each user have a dedicated processor (for far faster response)
while sharing expensive common devices like disk, tape and
printers. And the use of the industry standard CP/ M operating
system means you can use any of thousands of inexpensive
programs on the market for accounts receivable and payable,
general ledger, data base management, etc. Just load and go.
11

11

MultiNet can handle up to 8 users, with intermixing and
simultaneous operation of both 8- and 16-bit programs, so you
get a lot of flexibility and plenty of room to expand your operations. Install MultiNet for today's 8-bit programs and it will be
ready for tomorrow's 16-bit programs.
And we've taken virtually every conceivable step to protect the
system against power failures and other problems.
In summary, MultiNet gives you more efficient performance,
higher storage capacity, backup for critical data, convenience,
economical use of common devices, flexibility, growth and protection against downtime.
Now that's serious. The "serious business solution": MultiNet.
We're ready to demonstrate that we deserve your business.
Call us now at (617) 655-9595. Or write Customer Information
Services, MicroSystems International, 12 Mercer Road, Natick,
MA01760.

ffU/Micro5ystems
International

••

TM

•
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Brochure features
OEM, mil-spec CRT displays
A line of OEM CRT displays is
described in a six-page brochure. The
brochure describes standard models and
customized desig ns t hat meet t he
requirements of builders of military,
indu strial and med ical equipment.
Precision x-y CRT displays for highperformance applications are also described. The brochure provides technifo r
sever al
cal
specifications
representative models and includes
product photos'. lnfodex Inc., 395 w.
Main St. , Waterbury, Conn. 06702.

Fifth-generation systems
explored in book

Personal computer guides
provide quick references

The 287-page Fifth Generation
Computer Systems, edited by Tohru
Moto-oka, contains the proceedings
of the International Conference on
Fifth-Generation Computer Systems
held in Tokyo, Japan, in October,
1981 . An introductory chapter covers
the background and significance of
the development program for fifthgeneration computers , the impacts
and effects of the computers on
society and areas for research and
development. The book also covers
knowledge-based information processing and architecture. Price is $49.
Elsevier North-Holland, 52 Vanderbilt Ave., New York, N.Y. 10017.
Circle No 345

These Quick Reference Guides to
the Apple 11 , Atari 000 and the IBM
Personal Computer give owners of
these computers instant access to
their microcomputers' programmi ng
symbols and statements, commands
and controls. The reference cards are
designed to be kept beside the
computer, measure 6 x 12 in. and
open to four panels. Compiled by
Gilbert Held , the guides list and define
BASIC statements, system controls,
input/output processing statements,
memory statements, error messages,
video and graphic controls, basic
functions and arithmetic operation
symbols. Each guide is priced at
$2.95. John Wiley & Sons Inc., 605
Third Ave ., New York, N.Y. 10158.
Circle No 346

Circle No 344

THE COMP LETE
SOFTWARE
REFERENCE SERVICE

FROM 2-PHASE TO 5-PHASE

The Software Catalog
Microcomputers • Minicomputers

Find 1ht.: •,ofrw:.m: and .•-.ofrw:.1re infom1~11ion

you

nt.·t~d.
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d1fft:rem w:.1y;.., by: • Applic.1tinn • Suhidl •
Ct i111pu1t:r S~;..tem • Op1:r:.11ing Sy;..tcm • Programming L::mguage • r..licropnx-t..·ssor • Pack-

:1ge Namt.: • Software \l'ndor
The Software Catalog b puhl hhcd t.:\'ery
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DC STEPPING
MOTORS

'uppknwrn -..;m ,1u111111.111ull1 up.111

l'lllb l1<.lll1lll

For f:l..,t credit card ... er\ ice. ca ll
800 -223-2 11 5 I in NY '""" c:1ll
212--H6- -90-+0, ext. 5<rJ. Or "t'lld chixk.
purch:t-.e order, \ '!SA ;\ IC. A..\lEX wi1h
~u1d :-.iw1:11ure to : 1 ddrt.~.., hekm:
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DC stepping motors designed and manufactured by
"ORIENTAL MOTOR" have been used in various fields
to control speed, position and synchronism.
e2-Phase Hybrid Type
1.8°/ 0.9°... Mounting Size: 2,3" sq/3.4"sq
1.8°/ 3.6°... Mounting Size : 1.7"sq

@ n~~!NTAL MOTOR.
1885

SINCE

ELSEVIER
INTERNATIONAL SOFTWARE DATABASE'"
l·lw1 ll"I ' l ll"ll<'l' 1'ul1f1 , l1111i.:
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ORIENTAL MOTOR U.S.A. CORP.
LOS ANGELES Of:RCE: 213-515-22&4

NEW YORK OFFICE: 201-882-0480

CHICAGO OFl'lCE : 312-5n-0310
SAN JOSE OFACE : 408·988·2655
ORIENTAL MOTOR NEW ENGLAND CORP.: 611-568-8514

"w" ~ . 1r~. 'l'll \ ,•I'~ 1111>1-
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mory to se th se tools: up to
-,_,._~..:.;:.:..
eg
e.
""
Ou s · · terface is as
THE CORVO
soft a sell as you'll ever find, too.
THE 68000-BAS
Thke display formats, for example.
PERSOtlAL WORKSTATION With a fully bit-m pped screen-720
by 560 pixels- the Concept lets you
THAT CAft BE QUICKLY mix
combination of graphics and
MOLDED TO
RIGHT text any
you want. Or reate any characYOUR APPLICATION. ter font your customer needs.
For display positions, the
The Corvus Concept has a
Concept is an equally soft touch.
real soft spot in its heart for OEMs
Horizontally, the screen can display
and systems integrators. Thats why
120 characters by 56 lines. Flip the
we offer so many software toolsscreen vertically and you can display
80 characters by 72 lines. Weve comISO Pascal, FORTRAN 77, and
many more. Plus plenty of internal
bined that flexibility with multiple

nm>

m

windows, finger-tip tilt and swivel
adjustments, and 10 soft keys that
define up to 40 displayed functions.
By the way, if you're wondering how hard it is to expand
a Concept with peripheral add-ons,
relax. It comes network ready via the
Corvus OMNINET™ local area network.
And its four expansion slots leave
lots of room for growth.
So if you're trying to carve
out a niche in the booming office
automation market, start with a
workstation thats like putty in your
hands- the Corvus Concept. For full
details, contqct your Corvus Sales
Representative today.

**•CORVUS
* SYSTEMS
2029 O'Tuole Ave ., San Jose, CA 95131 (800) 551-5115 In Calilomia , (408) 946-7700
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1.Ying it all together.

How To

SELL A
SMALL BUSINESS COMPUTER
WITH UNBEATABLE SOFTWARE
Give your customers several powerful and
friendly MicroPro software packages
ABSOLUTELY FREE with every CALSTAR
microcomputer system that you sell. Now, at
no additional charge, California Computer
Systems gives you WordStar, SpellStar, and
·MailMerge with each CP /M-based CALSTAR
purchased.
Systems bundled with software ease your
customer's buying decision. Soon after they
purchase the CALSTAR, your customers will
be able to use these easy-to-learn software
packages to write a flawless letter, check the
boss's spelling, create thousands of mailing
labels, and more. And all without the hassle
of shopping all over town to find the right
software.
WITH A POWERFUL SYSTEM
CALSTAR is the perfect entry-level system for your customers who've never owned
a computer. Built to be dependable, the
CALSTAR features dual eight inch floppy
disk drives which provide 2.4 megabytes of
storage capacity. Simply attach any compatible terminal to the CALSTAR and your
customer is off and running ... and so are
your sales!
For your customers who are ready to
upgrade, consider California Computer
Systems' SLIMLINE 3000. Packaged in one
sleek enclosure, the SLIMLINE 3000 offers
multiuser capability, up to 2.4 megabytes of
floppy disk storage, 20 megabytes of tape for
data backup, and up to 27 megabytes of
hard disk storage.
We're looking for a few good dealers to
grow with us. Find out more about how we
can help you sell the CALSTAR, a remarkable value in a small business computer.
Call us today at (408) 734-5811.
CIRCLE NO. 172 ON INQUIRY CARD
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Callfomla Computer Systems
CAL STAR and SLIM LINE 3000 are t,rademarks of California Computer Systems, Inc. WordStar, Spel!Star,
and MailMerge are trademarks of MicroPro Internati onal Corp. CP/M is a trademark of Digital Research, ·
Inc. © 1983 CCS, Inc.

250 Caribbean Dr., Sunnyvale, CA 94086
(408)734-5811 Telex:171959 CCS SUVL
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A special section for advertisers of hardware, software and services.

READERS: Please circle reader service numbers for additional information.

RS232 or 8 BIT PARALLEL
MINI CASSETTE SYSTEM

Tuke a Good Look.

e

LOW COST- $388 @ 100 UNITS*
• Microprocessor Controlled
• >200K Bytes Formatted/Tape
• Variable Baud Rate (110-9600)
• Error Rate 1 in 10 to the 9th
• Small - 3 " x 3.5'" x 5"' W/0 Case•
2 1 OTHER CARTRIDGE, CASSETTE, FLOPPY
SYSTEMS WITH STORAGE TO 12 MEGABYTES
Basic Drive with R/W Electronics Start at $150

Dust-free Computer Screens
with One Treatment.
CRT Screen Anti-Static Clean Kit is formulated for
non-glare computer screens • One treatment lasts
two months • No magnetic dust build up means less
eye strain • Kit contains 50 treated pads and lint-free
buffing towel • Handy self-adhesive mounting• Only
$12 .95 per kit • Savings on quantity orders.

ANALOG & DIGITAL PERIPHERALS INC
<'.
) 815 Diana Drive
r.\~D Troy. Ohio 45373
~
513/ 339-2241
<'.
) TWX 810/ 450-2685

DEALER AND DISTRIBUTOR INQUIRY INVITED

~~

l'W'E

~""""'"'~

DIVISION COPCO PAPERS

il

Chope-Stevena Paper Co.
180018thStreet R-2

De1r0<1. Mteh1gan 48216
(313) 237-0300

*CP/ M is a tradem a rk of Digital Research

CIRCLE NO. 201 ON INQUIRY CARD
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Cost Saving

PERSONAl.@1>ROFESSIONAL

Promote
New Literature
ata LOW

MODEM SHARING UNIT

COST

Now two terminals can simultaneously share
one modem or dedicated data line. WTl's
new inexpensive MSU- 21 saves the cost of
two additional modems and eliminates the
need to install another data line .

If you've got catalogs or literature,
distribute them at a low cost in the
MINI-MICRO MARKETPLACE.

No special wiring is ne eded and it's easy to
hook-up. Simply connec t the MSU-21 to your
data line , plug-in your t erminals , and switch
select the proper independent baud rates .

n n n IS

Call Lorraine Marden

L.::..:'.J

(617)536-7780

o westem
l:::J 0 telE:matic inc.

THE INDEPENDENT MAGAZINE
FOR DIGITAL PERSONAL
COMPUTER USERS

Now there is
a magazine
just for

DEC

personal computer
users.
Charter Subscription Offer
Now in Effect.
Personal and Professional
Box 114
Springhouse, PA 19477

.·~
,

(215) 542-7008

To advertise call : Lorraine Marden, 617/536-7780.
..

..1

CIRCLE NO. 206 ON INQUIRY CARD

CIRCLE NO. 204 ON INQUIRY CARD
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Bra nch Off: Oklahoma City OK - Factory: Yucca Valley.CA

-

-
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COMPLETE
68000 DEVELOPMENT TOOLS
FOR VAX/VMS•
MOTOROLA PASCAL- 68000
optimizing cross-compiler ..... $2995
MOTOROLA 68000 relocatable
cross-assembler .
. .. $ 995
MOTOROLA cross-linker ... . .. ... . $ 995
VMS VERSADOSt
Ii le transfer.
. . . . .. .. . .... $ 395

CP/M ZBO·A
SINGLE BOARD COMPUTER

All products run in VAX native mode.
Developed in cooperation with Motorola
for guaranteed EXORMACS/VERSADOSt
compatability.

• On board video •Wide line and thin line graphics •

12BK of RAM • Sasi interlace • Floppy disk controller
for up to four 5-114 or Binch drives, s in~le/double den-

• t m Digital Equipment Corp . ttm Motorola

~~~~t~irmp~~a~eE~~~1Xs7o~ b~~a~ ~~[!~;edu~:a~:n~~jf~irc!

16K printer buffer• OMA • Compact size
4-0weeksdell"~
$750 • 00 SlOOOsh1ppmg

octal

/!FC

INCORPORATED

INSIGHT ENTERPRISES. CORPORATION

373N WestemAve .. Su1le12,
L_osAngeles, CA90004. (213)461·32ti2
Dealer. OEM . International lnQuiries Welcome

1951 Colony Street, Mountain View, CA 94043

CIRCLE NO. 207 ON INQUIRY CARD

CIRCLE NO. 208 ON INQUIRY CARD

(415\962-8080
Telex : 172933
CIRCLE NO. 209 ON INQUIRY CARD

CROSS SOFTWARE
FOR
MICROPROCESSORS
COMPILERS
PASCAL & C
ASSEMBLERS & META ASSEMBLERS
LINKING LOADERS - LIBRARIANS
INTERACTIVE SIMULATORS

HIGH INQUIRIES
LOW COST
• Sell products and services directly
• Introduce new products
• Investigate new applications
• Develop new sales leads

MINI-MICRO SYSTEMS
DIRECT RESPONSE POSTCARDS
Call Lorraine Marden 617-536-7780

Advertise in the

8085
8086

6800
6801
6805
6809
68000

1802
1804

1806
2900
290 l

6500

,.

•

Z8

~~~~rs

•

zao
Z8002
2650

These programs wnnen
1

in

1

•
Pascal
51

•

:~~ ~~:~,~~m~ ~ 0 ~~u~~r;1° m•m •

Portable
Affordable
Compatible
Professional
Source Licenses

for more informati on. contact:

1010 £0
505 W. Olive Ave .. Suite 325
P 0 Box 60337
Sunnyvale. California 94086
TLX 4990808
Phone:(408) 733-2919

CIRCLE NO. 212 ON INQUIRY CARD

MINI-MICRO MARKETPLACE

COMPANY

D Other~~~~~~~~~~-

ADDRESS

1983 RATES

CITY

3x

6x

12x

18x

$540

$520

$500

$480

STATE

ZIP

TELEPHONE
SIGNATURE

MATERIALS
1. Glossy photo wi th 50-75 words.
We wi ll typeset your ad at no charge.

Space reservation by the first week of the month proceeding issue date.

2. Camera ready artwork.

D Materials enclosed D Materials to come D Please send information

3. Film negatives: right reading emulsion side down.

AD SIZE: 2}'/' X JY, 6 "
'I.

8051

soao

Please run my advertisement in the following issues

Please specify category:
D Software D Hardware
D Literature D Services

1x
$560

8048

,;II,.
:.rt•
~

CIRCLE NO. 211 ON INQUIRY CARD

CIRCLE NO. 210 ON INQUIRY CARD

ORDER
FORM

DSTD-764 is a STD·Z80 BUS Single card
microcomputer with built-in expansion and
option video display controller daughter board.
This board features full DMA support for onboard floppy disk controller, hard Disk Host
Adaptor l/F, and Rs-422 synchronous network
port. Contains: 64K RAM , 3-RS-232C channels, 1-RS-422 channels, 2-8 bit parallel ports,
4-28 Pin Sockets, status switches, LED's and
a fully supported edge card connector for STD
BUS system expansion.
888 Lady Ellen Place
P' l;j
Ottawa, Ontario
Canada K1Z 5 Ml
TWX: 610-562-8967
dy·4 SYSTEMS INC. TEL: 613-728-3711

• • r, •...~

Send to: Lorraine Marden, MINI-MICRO SYSTEMS
221 Columbus Ave.
Boston, MA 02116

15% Agency commission to accredited agencies . Please specify agency.
MINI-MICRO SYSTEMS/June 1983
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New Products
SUBASSEMBLIES

80286 software vehicle
works with CP/M-80
The model DV286 80286 softwaredevelopmen t vehicle works with
CP/M-80- and CP/M-86-based development systems or Intel development
systems running the 8086 assembler.
The DV286 includes the execution
vehicle, a single Multibus board
featuring the Intel 80286 microprocessor and 128K bytes of on-board memory
expandable to 16M bytes; DEBUG286, a
PROM-based 80286 debugger that provides single-instruction execution,
breakpoint setting, memory disassembly and examine/modify of memory, Ilo
and registers; and MACR0286, a set of
80286 instruction macros. After installing the execution vehicle and MACR0286
on a host development system, users
can develop software on the host system
and then load the software via an RS232
port to the execution vehicle for
execution, testing and debugging with
DEBUG286. Single-unit price is $2495.
Microbar Systems Inc., 1120 San
Antonio Rd., Palo Alto, Calif. 94303.
Circle No 34 7

80286 upgrade plugs into
8086-based systems
The model MX286 plug-in module for
8086-based systems increases 8086
system performance and gives virtualmemory capability via Intel's 80286
microprocessor. The MX286 provides
80286 capability with 8-MHz operation,
as much as 16M bytes of physical address
space, lG byte of virtual space, built-in
memory management and virtualMINI-MICRO SYSTEMS/June 1983

memory support. The MX286 operates in
both 8086 compat ibility mode and
virtual-address mode. The virtualaddress mode requires using virtualmem ory instructi ons of the 80286
microprocessor. Software development
for the MX286 can be performed on any
CP/M-80, CP/M-86 sy tern using the 8086
assembler or compilers and a set of
macros for the iAPX 286 instructions
provided by the vendor. Price is $695
each in 100-unit quantities. Microbar
Systems Inc., 1120 San Antonio Rd.,
Palo Alto, Calif. 94303. Circle No 348

Slave processor offers
multiprocessing capabilities
The DSTD-103 i telligent Z80 slave
processor with parallel r/o offers
multiprocessing capabilities on the
STD-Z80 bus. This capability is implemented by using the DMA requestcontrol lines. As many as four DSTD-103s
can be used per backplane for 4-MHz
systems. The card provides the ability
to access all external RAM and r/o on the
STD bus. The DSTD-103's four programmable counter-timer channels are buffered to an external connector. The two
8-bit parallel I/o ports can be configured
for TTL or open-collector outputs. The
five byte-wide sockets can support
EPROM, RAM and EEPROM byte-wide
devices, allowing for a variety of
memory configurations. The DSTD-103
receives its system clock from the STD
bus backplane. Single-unit prices range
from $249 to $272. dy-4 Systems Inc.,
888 Lady Ellen Place, Ottawa, Ontario
KlZ 5Ml.
Circle No 349

Board for Tl Professional
runs CP/M programs
The Baby Tex co-processor board for
the Texas Instruments Professional
Computer enables the computer to run
CP/M software application programs
under the MS/DOS operating system. The

Baby Tex board features a Z80B
microprocessor and includes 64K bytes
of additional system memory, which is
accessible to a user even when Baby Tex
is not in use. The Convert program
supplied on a 5%-in. floppy disk with
the Baby Tex hardware adds a special
header to a user's CP/M program and
formats his disk for MS/DOS. When a
user runs a converted CP/M program,
the header instructs the Professional
Computer's 8088 processor to load his
CP/M program into Baby Tex and then
stand by to handle all keyboard, screen
and disk drive functions. Baby Tex's
processor then executes the CP/M
program and delegates all 1/0 functions
to the Professional Computer's 8088
processor. The result is that both
processors execute simultaneously
under a single operating system. In
single-unit quantities, Baby Tex is
priced at $600. Baby Tex is also
available bundled with the WordStar,
MailMerge, Personal Pearl and
WonderCalc programs for $995. Xedex
Corp. , 222 Route 59 Suffern, N. Y.
10901.
Circle No 350

Floppy disk controller
interfaces to STD bus
The model FLP-380 floppy disk
controller card interfaces as many as
four 5%- or 8-in. floppy disk drives to
the STD bus. No restrictions are placed
on the CPU type, provided it supports I/o
functions on the STD bus. All read, write
and format functions are software
configurable, giving a user the ability to
mix and match drive types and formats
in one system. The FLP-380 accommodates single- or double-sided and singleor double-density operation. Full DMA
or polled interfacing is available, along
with adjustable write precompensation.
Software support includes BIOS for CP/M
2.2 and MP/M. Single-unit price is $275.
Computer Dynamics Inc., 105 s. Main
St., Greer, s.c. 29651. Circle No 351
295
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SU BASSEMBLIES

40 formats are standard. Floppy disks,
power supplies and self-contained or
rack-mount enclosures are optional.
Single-quantity price is $195. Greco
Systems, 10020 Prospect Ave., Suite
A15, Santee, Calif. 92071.
Circle No 353

the mating of any two RS232 connectors.
It eliminates the need to fabricate
special cables or resolder existing cable
wiring to achieve a signal interface
between two devices. A 10- x
10-position miniature matrix slide
switch permits cross-connecting pins 2,

Printer buffers increase
home computer efficiency
The MicroSpooler and SooperSpooler
are printer buffers for use between a
home computer terminal and a printer.
A basic MicroSpooler features 16K bytes
of memory, factory- or user-expandable
to 32K or 64K bytes; a multiple-copy
function; pause capability; an internal
power supply; and independently selectable baud rates for serial applications.
Interfacing configurations include serial
to serial, serial to parallel, parallel to
parallel or parallel to serial. The
units are priced at $199 and $349,
respectively. Consolink Corp., 1840
Industrial Circle, Longmont, Colo.
80501.
Circle No 352

Host adapter for systems is
STD bus compatible

Floppy disk interface
features ZBOA
The model Z2800 single-card floppy
disk interface features a ZSOA microprocessor with 2K bytes of RAM and 4K
bytes of ROM, a floppy disk port and an
RS232C port. It includes firmware to
duplicate the DEC TU-58 cassette drive
protocol and a jumper-selectable executive program that enables users to
develop their own custom interfaces.
The Z2800's memory is expandable to
40K bytes of combined RAM/ROM, and a
second RS232C port is available. Baud
rates and stop bits for the RS232C port
are selectable. The disk port can
accommodate single- or double-sided,
single- or double-density floppy disk
drives from Shugart Associates and
other manufacturers. IBM 3740 and IBM
298

The model MDX-SASI2 STD bus host
adapter board for a hard disk controller
allows OEMS to upgrade, mix and
interchange peripherals without affecting the host microcomputer interface or
the host software. Featuring 4-MHz
operation, the board has a maximum
transfer rate of 1 byte per 5 µ.sec. The
5V card has Mode 2 interrupt capability
and occupies eight I/o port addresses.
This block of eight contiguous addresses
can be any of 32 or 64 1/0 addresses
using I/p expansion capabilities. A user
can select the port block addressing via
jumpers on the board. The data bus is 8
bits bidirectional, while the address bus
is 16 bits plus optional I/o expansion.
The MDX-SASI2 card also features a DMA
controller and contains an external
Ready output that can be used with an
external DMA board. The board also has
a diagnostic LED for debugging hardware and software. Single-unit price is
$249. Mostek Corp., 1215 w. Crosby
Rd. , Carrollton, Texas 75006.
Circle No 354

Universal device mates
RS232 connectors
This RS232 connector matrix permits

3, 4, 5, 6, 8, 11, 19 and 20 of the RS232
connectors. Nine LEDs permit monitoring of RXD, T~D, RTS, CTS, DTR, DSR,
DCD and pins 11 and 19. Four RS232
connectors (two male and two female)
provide access to the matrix switch for
cables of either gender. Batteries and
other external power sources are not
required. Price is $89. Bit 3 Computer
Corp., 8120 Penn Ave. s., Suite 548,
Minneapolis, Minn. 55431.
Circle No 355
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Peripheral device adds color
to Radio ~hack computers
The CHROMAtrs color add-on kit
allows users to create color graphics and
play color games on a Radio Shack
TRS-80 model 1 or model 3 computer
without modification of the computer or
use of the computer's memory . The
CHROMAtrs featwes full color graphcis
with 15 simultaneously available colors;
256 x 192 individually cqntrollable
pixels; 16K bytes of on-board dynamic
RAM, independent of the computer's
RAM; composite video output or optional
RE output on channel 3 or 4; 30
simulation through 35 prioritized display planes; an Atari joystick and paddle
interface; and audio and video outputs.
The CHROMAtrs is priced at $99 in kit
form or $169 assembled and tested.
South Shore Concepts Inc., 1590
Broadway, Hewlett, N . Y . 11557.
Circle No 356
MINI-MICRO SYSTEMS/June 1983

Any way you add it up. • •
Mini-Micro Systems is the leading monthly for
computer professionals
Mini-Micro Systems Market Center
The key element in Mini-Micro Systems Market
Research is a database of computer buying
sites. A database is built each year by sending questionnaires to over 80% of Mini- Micro
Systems' domestic circulation.
The Mini-Micro Systems Market Center
produces the Mini-Micro Computer Market
F.eport, Mini-Micro Peripherals Market
Report, Mini-Micro Systems Database and
the State of the Market Conference.

Peripherals Dige t
Peripherals Digest is the indispensable
selection guide to computer peripheral
equipment for systems integrators and
multi-volume end users. The Peripherals
Digest consolidates, categorizes and interprets each offering with extensive data and
comprehensive text Mini-Micro Systems
publishes Spring and Fall editions.

Editorial Leadership
The largest editorial staff of any
monthly computer publication delivers a unique balance of news analyses, product surveys and technical
features.
Total Advertising Pages 1982
2277
2000
1750
1500
1250
1000
750
500

Mini-Micro Systems ran more advertising pages in 1982
than any other monthly publication serving the computer industry. Figures are from the C Systems Report,
an independent firm specializing in computerized analysis of business publications' advertising.

250

0
Ml ni· Micr-o
Systems

Comp'°uter Datamation
Design

Computer Data Com· lnfo"ya tema
Decision munica1ion11

Digital
Design

Leadership in this dynamic marketplace is not an easy position to obtain or maintain. Mini-Micro Systems is the leader
because of the comprehensive way we cover the market. Because of our massive market research, reader qualification and
circulation control, and top quality editorial, we are able to de liver the buyers of computer products.
We offer a complete package no matter how you add it up. For the total picture call your regional Mini-Micro Systems'
sales manager today.

Milil·Mlar1l1•••••

Boston-(617) 536-7?80; Chicago (312) 635-8800; Dallas-(214) 980-0318;
Denver-(303) 388-4511; Los Angeles (213) 826-5818; Mid-Atlantic/ Southeast (215) 293-1212;
Orange County (714) 851-9422; San Francisco-(408) 243-8838

Classified Ads
hardware

software

SUBROUTINES/FUNCTIONS
24 FORTRAN SUB-PROGRAMS NOW
AVAILABLE FROM OUR LIBRARY
FOR THE DATA GENERAL USER :

SAVINGS ALL MODELS
98458/ C
9836A

9000
9826A

Non-HP memory
and peripherals

CALL OR WRITE FOR FREE CATALOG

• STRING EDITING /
MANIPULATION
• NUMBER CONVERSION
• SELECTIVE EDITING

dlgi'°l resouraes i•c.
Box 23051 Portland , OR 97223 USA
503-246-0202
International Sales Telex 360-143
CIRCLE NO . 231 ON INQUIRY CARO

wanted to buy
WANTED TO BUY
Data relating to tloppy disk directories and
disk layout to be able to " re-create " a
blown disk . Interest is Personal Computers,
Word Processors. ETC . Contact Bill Ott:
AOC
14272 Chambers Road, Tustin, Cai. 92680
(714) 731-9000
if you have any articles, books or your own
documentat ion.

• BIT MANIPULATION
• SEQUENCING

SOFTWARE
NORTH
3100 Glenn-Don Drive
Anchorage , AK . 99504
(907) 333-4412
CIRCLE NO . 233 ON INQUIRY CARO

This space should be
working for you.
For details call :
Linda Lovett
(617)536-7780

software

software
STOCK PORTFOLIO Software. Use
your APPLE or IBM PC to maintain
your Stock Portfolio and produce the
reports and information necessary to
manage your stocks. Includes Portfolio Maintenance , Inquiry, Ana lysis ,
Graphs, Dividend and Sales reports .
MICRO-LOGIC DATA SYSTEMS , INC .
Box 37351, Omaha , NE 68137

ELECTRIC BOOKSHELF
Borrow IBM , Atari , Apple , Radio
Shack & CP/ M programs at 15% of
list price for 5 days.
(no membership fee)
Free Catalog: PO Pox 1409
Norcross, GA 30071

CIRCLE NO. 234 ON INQUIRY CARO

CIRCLE NO . 236 ON INQUIRY CARO

- RSX11M• DISK In MEMORY
D· M·OriY1t·Ga1n a high performance elec-

lronic disk wllt1outspecial

MicroPERT®
Project Management
for Tektronix, IBM PC , XT

hardware
Disk Emula!IOn Sottware tor RSX· 11 Muses
aportlonotmemoryasadisksubst1tute
RSX11M DISK CACHE
DISldM·Sktm overyoorpresenld1sks
w11hwrile·through

GP/SI M SIMULATES CP/M
VAX NATIVE FILE SYSTEM

1

For 1nformatmn . call or write

ON VAX 0

SHEPPARD SOFTWARE COMPANY

FILE TRANSFER UTILITY

4750 Clough Creek Rd .
Redding, CA 96002
(916) 222-1553

CALL 415-420-9579
Proto System <
1231 Jo11phlnt SI.

TRADEMARKS

:~~~;~l:9~~1gornll 94703

:o~~~~l~LE~~~~~~~~ ~NoCliP.

CIRCLE NO . 237 ON INQUIRY CARO

CIRCLE NO . 235 ON INQUIRY CARO

Copy Deadline:
Space reservations and
advertising copy must
be received by the 10th
of the month preceding
the issue date. Camerare ad y mechanicals
must be received by the

15th of the month preceding the issue date.
For example, to appear
in the February issue,
copy must be received
by January 10; mechan icals by January 15.

CIRCLE NO. 232 ON INQUIRY CARO

~-----------------------------------~---------,

CLASSIFIED ADVERTISING ORDER FORM
Mini-Micro Systems classifieds reach more mini-micro people
Rates: $80.00 per column inch
There is no charge for typesetting classified listings . Plan approximately 50 average words to a column inch , 8 lines of
approximately 38 characters per line (3 inch maximum). Please send clean typewritten (double-spaced) copy.
Category: The following categories are available; be sure to specify the category you wish to be listed under:
Business Opportunities , New Literature, Selling , Buying , Trading , Seminars , Services, Software, Supplies & Acces sories . (Other categories may be employed at our discretion .)
Run this ad in
(number issues)
Reader Inquiry No. YES O NO O
Ad size 1 col. wide by _ _ inches deep
Under - - - - - - - - - - - - - - - - - - - - - - (category)
(Pre-paid orders only)
Check enclosed for$
Signature _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Title - - - - - - - - - - - - - - - - - - - - Company

Telephone No . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
City - - - - - - - - - - - - - - State _ _ _ _ _ _ _ _ _ _ _ _ _ _ Zip - - - - - - - - - - - - - -

MAIL TO: Linda L Lovett, Classified Advertising, Mini-Micro Systems,
221 Columbus Ave., Boston, MA 02116

~-------------------~-------------------------~
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Recruitment
Hot Line

7-Day Closing
(Prior to Issue Mailing Date)

(203) 964·0664

Rates

Call your ad in we 'll set the type
at no charge.

$90 per column inch.
Column width 1 % " x 10" (4-column/page).
Full page $3,390 (1 x B&W).

Mail Film to:

Circulation

Stuart Tilt

Over 95,000 technically sophisticated professionals in
computer operations/systems management, data commun ications , engineering management, systems
engineering /integrators, educators and systems programm ing specialists .

CAHNERS PUBLISHING CO.

Recru itment Manager

ENGIN EERS/SOUTHEAST
Our 12 Offices in NC, SC, GA and FL
speci al ize in Control Systems, In-

ENGINEERS

strum entat ion, Elec tronic Design
and Engineering pos itions from 18
to 40K. Aggressive , confidential.
Fee Paid service . Send resume to
Ted F. McCulloch . McCulloch & Co.
P.O. Box 10211 , Greenville, SC

29603.

ENGINEERS ... PROGRAMMERS
DES PROG • 6800 / 8080 • Bit SLICE •
DATA / TELECO M • SIG PROC • ARCH VAX •
UN IX• C• VMS• SYS· I • DEC MODELING •
CRYPTO • C'- ATE • E/ M LSI / VLSI • CAO •
RF / MW/ ECM • OIAG
BUSINESS/ SCIENTIFIC / MFGING APPS .
Forward Resume to : IMR
18582 Marion Way, Suite 504
Villa Park, CA 92667
Fees Ass umed by NATIONAL Clients

. Hardware
-Interface

. Software
. Modem

. LAN
• Packaging

.communications
• Peripherals

$25,000 to $60.000
We place engineers with commercial and
DOD companies and have electronics placement affiliates in literally every major city.
100% Fee Paid. Send confldential resume.
job otjective, geographic preference. salary I

salary requirements to:

-

I I

J- robert tho"'311n
COl"81111s.100.

Electronics Placement Specialists
2200 West Loop Soulh. Suite BOO
Dept. MM. Houston. TX 7702717131627-19411

PROFESSIONAL RESUME SERVICE
1125 S. Cedar Crest

l Allentown , PA 18103

Complete resume preparation for
design engineers and design managers
in electronics Call or write

999 Summer St.
P.O. Box 3809
Stamford, CT 06905

r

~

EMPLOYMENT SERVICE FOR

PROGRAMMERS AND ANALYSTS
National Open ings With Client Companies
and Through Affiliated Agencies
Scienti fic and commercial applications • Softwa re developm ent and
systems programming • Telecommun icatio ns • Control systems •
Computer engineering • Computer marketing and support.
Call or send resume or rough notes of objectives, salary, location
res trictions, education and experience (including co mputers, 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
Suite 700 , One Cherry Hill Mall
Cherry Hill, New Jersey 08002
(609) 667- 4488

RSVP SERVICES, Dept. MM
Su ite 211 , Dubli n Hall
1777 Walton Road
Blue Bell, Penna. 19422
(215) 62 9-0595
From outside New Jersey, call toll-free 800- 222-01 53

RSVP SERVICES
Employment Agents for Computer Professionals

PROFESSIONAL RESUME SERVICE
(215) 433-4112

CIRCLE NO. 238 ON INQUIRY CARD

More and more advertisers of minicomputers, microcomputers,
CRT terminals, printers, disk drives, memories, modems, distributed data processing systems, etc., are consistently turning
to MINI-MICRO SYSTEMS. Call Stuart Tilt at 203-964-0664.
MI NI-MICRO SYSTE MS/June 1983
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Announcing the New, FREE
National Digest of Computer
Opportunities... s1a,ooo-s100,ooo+.
Compare your current position with over
500 others in our free publication.
If you 've ever tried , you know it's
virtually impossible to monitor the
computer job market by reading help
wanted ads.
You 'd have to subscribe to literally
dozens of newspapers and other publications to even begin to know what's
going on across the country. Yet. ads
seldom give you a clear picture of
what you 'll really be doing on a job.
And most importantly, one key aspect
of any job - compensation-is almost
always omitted. That's when it's good
to know about the Source Edp Digest.
Simply call for your free copy of
Source Ed p's new Digest of Computer
Opportunities and you 'll be in touch
with more than 500 exciting new
opportunities. All in complete privacy.
It's m ore convenient and
· comprehensive.

The Digest gives you a timely and
comprehensive report of our clients'
current needs in programming, systems analysis, software development
and support, management consulting,
marketing and marketing support and
all levels of computer and information
systems management.
300

The Digest is organized geographically so you can evaluate openings in
your hometown or city. Or anywhere
else. Specific salaries, responsibilities ,
experience needed and more are
covered for every career opening . In
all, over 500 positions are reviewed in
this 20-page report.
Best of all, it's free.

Call Source Edp for your free copy.
As the world 's largest recruiting firm
that specializes exclusively in the
computer field , we can provide expert
assistance whenever you feel you
would like to evaluate your career. Our
professional staff is comprised entirely
of people having extensive computer
backgrounds. So you will always get
sound advice in selecting the best
career path alternatives. And , of
course, there is never any obi igation or
expense to you since our client
companies assume our charges.
If you're looking for a way to get the
inside story on the latest computer
career openings, you don 't have to
subscribe to hundreds of newspapers.
Just call us.

r

I ~:~f~REE
I Copy Today.
I
I
I P.O.
I
I ==~edp
I
I

Call the office nearest you
that's listed to the right for
your copy. If unable to
call , write:
Source Edp, Dept. MM - 4
Box 7100
Mountain View, CA 94039 1
When writing. please be sure to
ind icate home address and cu rrent

The world 's largest recruiting firm
devoted exclusively to the computer
profession.

I

-
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Call
Source Edp

Today.
United States:
Arizona
Phoenix
California
(Northern) Mountain View
San Francisco
WalnutCreek
(Southern) CenturyCity
Fullerton
Loo Angeles
Newport Beach
San Diego
Torrance
Van Nuys
Colorado
Denver

Connecticut
Hartford
Stratford
District of Columbia
Washington D.C.
Florida
Miami

Georgia
Atlanta (Downtown)
Atlanta (North)
Illinois
Chicago
Rolling Meadows
Indiana
Indianapolis
Kansas
Overland Park
Kentucky
Louisville
Louisiana
New Orleans
Maryland
Baltimore
Greenbelt
Towson
Massachusetts
Boston
Burlington
Wellesley
Michigan
Detroit
Southfield
Troy
Minnesota
Minneapolis (Downtown)
Minneapolis (West)
St.Paul
Missouri
Clayton
Kansas City
New Hampshire
Nashua
New Jersey
Cherry Hill
Edison
Morristown
Paramus
Princeton

New York
New York City
(Grand Central)
(Penn Station)
(Wall Street)
Rochester
Syosset. L.I.
White Plains
Ohio
Akron
Cincinnati
Cleveland
Columbus
Dayton
Oklahoma
Tulsa
Oregon
Portland
Pennsylvania
King of Prussia

Philadelphia
Pittsburgh
Texas
Dallas (Central)
Dallas (North)
Fort Worth
Houston (Downtown)
Houston (W. Loop South)
San Antonio
Virginia
Mclean
Washington
Bellevue
Wisconsin
Milwaukee

602/279- 101 O
415/969-4910
415/434-2410
415/ 945-1910
213/ 203-8111
714/ 871 -6500
213/ 688-0041
714/ 833-1730
619/231 - 1900
213/ 540-7500
213/ 781 -4800
303/ 773-3700
203/ 522-6590
203/375-7240
202/466-5890
305/ 624-3536
404 / 588-9350
404/953-0200
312/861 -0770
312/392-0244
317/ 631-2900
913/ 888-8885
502/581-9900
504/561 -6000
3011727 -4050
301/441-8700
301/321-7044
617/482-7613
617/273-5160
617/237-3120
313/259-7607
313/352-6520
313/362-0070
612/332-6460
612/544-3600
612/ 227-6100
314/862-3800
816/ 474-3393
603/880-404 7
609/482-2600
201/494-2800
201 / 267-3222
201 / 845-3900
609/ 452-7277
21 2/557-8611
212/ 736-7445
212/962-8000
716/ 263-2670
516/ 364-0900
914/ 683-9300
216/ 535-1150
513/ 769-5080
216/ 771 -2070
614/ 224-0660
513/461 -4660
918/ 599-7700
503/ 223-6160
215/ 265-7250
215/ 665- 1717
412/ 261 -6540
214/954-1100
214/ 387- 1600
817 / 338-9300
7 13/ 751-0100
713/439-0550
512/342-9898
703/790-561 0
206/454-6400
414/277-0345

Canada:
Ontario
Toronto

Downtown
Don Mills
Mississauga

416/865-1125
416/425-5730
416/272-3333
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FIRMWARE
ENGINEERS

General DataComm. An established leader in
the data communications industry. We know
what talented Firmware Engineers are looking
for. By providing them with state-of-the-art
resources and a stimulating environment, they
will come up with the ideas that shape the
future of the data communications i.ndustry.
Yo u must be a self-starter and have hands-on
experience In interrupt driven and multi-tasking
software written in assembler language. You
must also be familiar with hardware and networking concepts.
Your responsibilities will entail doing start-up
design of real time microprocessor firmware
for state-of-the-art data communications
equipment.
As part of the team at General DataComm you
will enjoy an excellent benefits package and a
wage and salary program competitive with
other programs in the industry plus a clearlydefined promotional path. If you are interested
please call, send your resume or drop a line in
confidence to:
Michael Blazak
(203) 797·0711 Ext. 950

(El) general dataCamm
One Kennedy Avenue, Danbury, CT 06810
An Equal Opportunity Employer M I F I H I V
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INTERVIEWING SOON IN THESE AREAS
New York, Ch icago, Los Angeles, Washington, Baltimore, St.
Louis, Detroit, Rochester, Buffalo, Cleveland, Atlanta, Cincinnati,
Dayton, Philadelphia, San Francisco, Boston, Pittsburgh, Dallas,
Housto n, New Jersey, San Jose

SALARIES $24,000 to $75,000
Engineering:
Microprocessor
Real·time control
Peripherals
Simulation
Syst ems

Computers:
Business EDP
Electronics
Electrical
Mechanical
Manufacturing
. .. and other related areas

UNIQUE BENEFITS FROM ATTENDING OPPORTUNITY CENTERS
PERSONAL INTERVIEW: You have an opportunity to meet representatives of top firms in a single day or evening in complete privacy.
FREE SALARY SURVEY: We will send you the Sanford Rose
Assoc iates' Salary Survey which reflects current salaries.

COMPANIES WHO HAVE ATTENDED
AT&T
Bausch & Lomb
Burroug hs Corp.
Mead Digital Systems
Computer Sciences
Fairchild Microprocessor

~~~:~a~~~~=nt
Emerson Electric
Exxon USA
Genera I Dynamics

GTE
Hewlett Packard
Honeywell, Inc.
IBM
ITT
3M Company
Magnavox
Martin Marietta
McDonnell Douglas
Morse Borg Warner

Send resume or hand-written brief to:
Ed Rose
Opportunity Center

265 S. Main Street
Akron, OH 44311

NCR
Raytheon Corp.
RCA
Sperry Rand
Northrop Corp.
Texas Instruments
TRW
Westinghouse

~~~1~~;m~,::~n
And Many Others

l ...T.DJUillJii1]]J

1x:
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The culture. The desert. The technology.
A place where the sun shines 360 days a year.
Where the desert blossoms like no place else on earth .

\

Tucson . A technical oasis for state-of-the-art
engineers. Where the Hughes Missile Systems Group
has built a reputation for development
and manufacturing of
sophisticated electronics,
starting with the
radar/infrared-guided Falcon
Missile. We have enhanced
..our place of leadersh ip in
· lhis field with the electrooptical/laserlinfrared-guided
Maverick Missile, the radarguided Phoenix, the wireguided TOW, and now, the
new radar-guided AMRAAM.

And there's more to Tucson . From rodeos , camping trips,
desert hiking, and four-wheeling, to its own opera, symphony,
and ballet companies, Tucson will delight you and your family .
And Tucson offers you affordable housing, good schools, the University
of Arizona , and the freedom to enjoy the abundance of sunshine .
If you're an engineer with a BSEE, BSET, or
Master's degree, we invite you to find out about
these opportunities:
RF/MW Test Equipment Design Engineer
Microwave Engineering (components, devices, subsystems)
Circuit Design (analog, digital, hybrid)
Mechanical Design Engineer
Missile System (analysis, design, test)
Missile System (test equipment, test software design)
Production Test Engineers
Software Engineers/Scientific Programmers
Quality Assurance Engineers
Send your resume now to:
Hughes Aircraft Company,

A place in the sun. Tucson~~i:~f~·~~!:

Call toll free 1-800-528-4927,
or collect from Arizona (602) 746-8925.
Proof of U.S. Citizenship required .
Hughes is an equal opportunity employer.
Tucson . A place in the sun .
Creating a new world with electronics

r------------------,
I

I

iHUGHES i
I

I

L------------------~

HUGHES AIRCRAFT COMP.A.N Y
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TUCSON
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Computer Consultants Corner
~--•Microprocessor-Based

-=- 11

_ _ _,

-:;;,: :1111

Product Develppment
BIT-SLICE • e-BIT • 16-BIT
2901 • 6502 • 8010 • 1085 • 8018
8088 • ZIO • 68000 • LSl-11

225A

Lowell Aotd , Hudson.

~.~~;~NEED

SOFTWARE & DIGITAL DESIGN

Specializing in Microprocessors

Specialists in Microprogra m ming , Signal processor
implemen ta tions, Image processing , Floating
Point syslem~. 811 -slic e machines, Real -time

Data Acquisition • Graphics • Networks
Office Automation • Typesetting
Word Processing
.Jlfsmalf System design

1
•

Microprocesso r appli c ations
Integrated Hardware/Fi rm w are/Software solutions

Lawrence P. Bass
Box 646, Ridgewood, NJ

NH 03051

Ttlepho,,. 603-880-1322

07451
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MICRO-PROCESSOR SERVICES INC.

• Specializing in microcomputer software and hardware
design for all INTEL MICROPROCESSOR FAMILIES (from
8021 to 8086) .
• We use our own development equipment and staff.
• Fixed price contract and warranty.
• Free initial consultation and quotation.

,,J

(201) 444 -3411

- - - - · Talllngldit"lrOfllcorc..,1lontoprodUetlon. - - - - ·
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MICRO DIGITAL, INC.

digital conlrol systems design,

VAX/VMS, RSX·11M, RT-11 USERS
• Short-Long Term Software Projects
• Real-Time, Lab. Automation & Security Systems
• Staffed by Former OEc• Specialists
• Recommendations from Major Corporations
•Call or Write for More Information

MICRO-PROCESSOR SERVICES INC.

DIGITAL CONSULTANTS
Box 3781 Englewood, CO 80155

(714) 891-2363
12791 Western Ave.
Garden Grove, CA 92641
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~~

• Microprocessor hardware and software design • Industrial
control specialists • H1erarch1cal software design methodology
• Environmental testing • Complete prototype fac1htoes

(303) 773 -0717

(Sn Computer System Associates
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INOUSTRIAL APPLICATIONS

HARDWARE-SOFTWARE-COMMUNICATIONS
High technology marketlno services at
reallstlc prices to create a cost effective
return on Investment.

ELECTRICAL NOISE PROBLEMS
SOLVED In Electronic Data Processing

92 STDNEHURST LANE
DIX HILLS, L.I. , NEW YoRK 11746

....__ _ _ _ _ _ (516) 499-4461 _ _ _ _ ___,

Automated QC Inspection
Machine Control
Measurement
Contact E.M. Gore, P.E.

MG ASSOCIATES
207. 77 4-5290
CIRCLE NO. 244 ON INQUIRY CARD

Pro-Spectrum
P.O. Box 74 · SPRING VALLEY,
OHIO 45370-0074
(513) N5·4589

7562 Trade SI Sa n Diego CA 92121 (619) 566·3911

CJ
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and Microprocessor Based Control
Systems CALL (814) 466-6559
Dr. E. Thomas Chesworth, P.E.
Seven Mountains Scientific Inc.
Boalsburg, PA 16827
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How to become a

SUCCESSFUL
CONSULTANT
in your own field.
H1v1 you ever wished you could quit your job 1nd sllrt working for yourulf?

Perhaps no one is better qualified lo 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
first -hand how he did it - and how you can do it, too!

Well, m1ybt y~u e1n! 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
consulllnts .
The way to begin is by reading How to Become a Successful Cons1,1ltsnt in Your Own Field, by Hubert ~ermont.

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 protected by this uncondltlon1I money-b1ck guuantee: Keep the book for three
weeks . If you 're ·dissalisfied with it for any reason whatever , simply re turn it and
every penny of your $20 will be promptly refunded - no questions asked '

Clur, str1lghtf01W1rd, packed with solid tnform1t1on 1nd 1dvlce, this authoritative manual tells you everything you need to know to establish your own
Independent consulting practice. Here's a sampling of the contents :
• What dO!ls it take to be a successful consultant? (See Chapter 1.)

How many times have you told yourself that you ' re
not getting anywhere - that it's time lo think serious ly
about a major change in your career? Don 't put It off
another day! Clip and mail the coupon now'

• How to get started . (See Chapter 3.)
• How to operate your business - a collection of ' 'tricks of the trade .·' (See
Chapier 5.)
•What to ctiarge your clients - plus five helpful rules on fees . (See Chapter 6.)
•Why you should ntvtr 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 1vold 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!

..----------------1
I
I
I

I
I

Enclosed is my check or money order for $20 Rush
me. postpa id, How to Become a Successfu l Con ·
suit ant in Your Own Field, by Hubert Bermonl. I
unde rstand that I have the right to return the book
within three weeks for a complete refund if I'm in any way unhappy with 11
Name~~~~~---~----~----------~

Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

I City_______ State _______ Zip _______
I
I The Consultant's Library
I Suite 1108
I 815 15th St., N.W.
Washington, D.C. 20005

I

'----------------------------L--------------------- __ ..J
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Termihals from CIE Terminals give you a
family of graphics any way you like.
At a price you're going to more than like.
The most inexpensive way: Add an all-new;
high quality monochrome CIG-201 plug-in graphic
card to a CIT-101.
Next most inexpensive way: Add a
~ CIG-261 plug-in card to a CIT-161 for either
.._, monochromatic or color graphics.
Next most inexpensive: (And we're still
_ talking under $1,900) a monochrome CIT-414.
And next, a CIT-427 that allows you to
display eight different colors from a 64-color palette.
Now; let 's back up a moment.
All are Tektronix®compatible. All give you crisp dot resolution-640 x 240
for the CIG-201, 640 x 480 for the others. All have a built-in cross-hair cursor.
All have an addressable plot area of

G:rap.hic stand:I., 1

Tektro~ ~ode. All give

4096 .x 4096 in the
you fIVe types of vector vanat10n.

most:o~r~;~rs~~~

alones• that•Standd
aIone m price an
Perfiormance

packages, mcluding DISSPLA®
and PLOT 10.™ So all give you
great flexibility for business,
design
scientific applications.
The difference between these
terminals and others with comparable features
• is that the others aren't comparably priced.
CIET products have been tested as thoroughly.
They have been proven in use by as many
companies. And they have been performing
at a level far exceeding their price for years.
They're perfect examples of our continuing commitment to the graphics world:
the highest level of quality and performance
at a reasonable price.
Our money-saving addresses and
phone numbers are listed below. Just
write or call.

an~

OITllAUNAU
A new company of
C. IIDH ELECTRONICS, INC.

New he.adquarters and Southern California sales office: 2505 McCabe Wiy, Irvine, CA 9'2714-6297. 1714) 660-1421. Or
call toll-free. Hl00-854-3322. Other regional sales offices: San Jase, CA 1400) 977-1146: Cheny Hill, NJ I@ ) 983-5075:
Chicago, IL 1312) 992-2346: Houston, TX 1713) m-1640: Atlanta. GA 1404) 257-1814: Denmark 10'2) 9'.21100.
® ~ is a regisl=d Thldemark and PLOf 10 a Thldemark ot ~- In:. D!S'H.A is a regisl=d Thldemark ot
© OE TERMINAL5, INC 1983
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