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Small-business system changes
Bar codes ease data entry

Europe eyes machine-vision market
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DEC-COMPATIBLE
SEMI
ADD-INS

L
bt j

FROIM THE LERDER

Look to the leader — Dataram — for your
DEC-compatible semiconductor ADD-IN
memory. Offering not only the broadest,
most complete line of semi ADD-INs, 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-INs 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-INs. 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.

DATARAM

CORPORATION

Princeton Road
Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542

LSI-11®
LSI-11
LSI-11
PDP®-11
PDP-11
PDP-11
PDP-11
PDP-11

VAX®-11/750
PDP-11/70

VAX-11/750
VAX-11/730

VAX-11/780
VAX-11/780
DECSYSTEM 2020®

1.0IMB
URK 730

1.0MB
URK 750

2.0MmB
URX 780

Dataram

ADD-IN Board Size
DR-115S dual
DR-215 dual
DR-213 quad

DR-114S hex
DR-114SP hex

DR-214 hex
DR-144 hex
DR-244 hex
DR-175 hex
DR-275 hex
DR-178 extended hex
DR-278 extended hex
DR-120 extended hex

Maximum
Capacity
64 KB
256 KB
1.0 MB
256 KB
256 KB
1.0 MB
256 KB
1.0 MB
256 KB

1.0 MB

512 KB
2.0 MB
256 KB

DEC. DECSYSTEM 2020, PDP and VAX are registered trademarks of Digital Equipment Corporation.

Dataram also pr
core and semice
memory system umits
management, and a
memory-related a
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The new COMPAQ Portable Computer.
IBM compatibility to go.

imple, isn’t it? The COMPAQ™

S Portable Computer can do

what the IBM® Personal
Computer does. To go.

It runs all the popular pro-
grams written for the IBM. It
works with the same printers and
other peripherals. It even accepts
the same optional expansion elec-
tronics that give it additional
capabilities and functionality.

There’s really only one big dif-
ference. The COMPAQ Computer
is designed to travel.

Carry the COMPAQ Comput-
er 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 type-
writer, you can use the
COMPAQ Computer as a
portable word processor
instead.

If your company
already uses the
IBM Personal
Computer, add
the COMPAQ

»

Portable as a
; mobile unit that
can use the same pro-
grams, the same data disks, and
even the same user manuals.

There are more programs
available for the COMPAQ Com-
puter than for any other portable.
More, in fact, than for most non-
portables. You can buy them in
hundreds of computer stores
nationwide, and they run as is,
right off the shelf.

With most other portables

you'd probably need to buy an
additional display screen because
the built-in screen is too small for
certain tasks, like word process-
ing. The COMPAQ Computer’s
display screen is nine inches diag-
onally, 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 porta-
bility

without trad-
ing off any com-
puting power capability.

And what do those advantages
cost?

Nothing.

The COMPAQ Por-
table sells for hundreds
less than a compara-
bly 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 up-
grades are available options to
double those capacities.

In the standard configuration,
the COMPAQ Computer has three
open slots for functional expan-
sion electronics as your needs
and applications grow. It accepts
standard network and commu-
nications interfaces including
ETHERNET™ and OMNINET™.

If you're considering a per-
sonal computer, there’s a new
question you need to ask your-
self. Why buy a com-

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.

© 1983 COMPAQ Computer Corporation

IBM?® is a registered trademark of International Business
Machines Corporation.

ETHERNET™ is a trademark of Xerox Corporation.
OMNINET™ is a trademark of Corvus Systems.

Apple?® is a registered trademark of Apple Computer, Inc.
COMPAQ™ is a trademark of COMPAQ Computer
Corporation,

Lomraa

PORTABLE COMPUTER

The most computer you can carry
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We just gave the computer
industry something to reach for.

A new standard...
performance/footprint.

Introducing the Gould CONCEPT 32/67. Performance in MIPS/SQ. FT.”

a size as accommodating as its price. 6 —
From the 32-bit performance leader comes yet another

minicomputer product line other suppliers can only hope 5

to duplicate. The 2-MIPS-class, cost and space-saving

CONCEPT 32/67. 4

We scrimped on size, but that's all. The 32/67 gives
you top computational power in 1/5 to 1/3 the floor space

of the competition. And it's packed with features. Perform- 3
ance up to 2.6 MIPS. Largest cache in a mini...32K byte
two-way set associative with separate 16K banks for data 2
and instructions. And, 16M byte task addressing in a base
register mode. All at a price that matches its size. q
CONCEPT 32/6780 VAX 11/782

*,
M'PSIS 1 o’ooo (g(;:{‘tl;:ll\egtncm

150

125

100

.075

.050

.025

CONCEPT 32/6780 VAX 11/782

* All chart data from published competitive information.

For more information about the new standard of minis,
call or write: Gould Inc., S.E.L. Computer Systems
Division, 6901 West Sunrise Boulevard, Fort Lauderdale,
Florida 33313. 1-800-327-9716.

=2 GOULD
Electronics
:-I -------------------------‘
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& &
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Model 6455 Cartridge Tape System

Loaded with Features —
Loaded with Benefits.

Kennedy products have always provided innovative new

features. And these features have always provided added
benefits and convenience for the user. For instance, our
Model 6455 offers these features and benefits:

Feature: Start/Stop Operation

Benefit: Drive can emulate a 2" tape drive by providing
the ability to perform selective file back-ups,
file-restructuring, journaling and software
updates.
The drive is effectively a 2" Tape Drive in a
smaller package.

Feature: Hard Read Error Spec. of 1 in 10" bits.

Benefit: Best data reliability of any tape cartridge drive.
Gives the user confidence in the integrity of the
back-up medium.

Feature: On-board Diagnostics

Benefit:  Drive can be tested off-line with no test

equipment required. Use of S.A. also lowers the
MTTR.

Feature: Cartridge Jam Protection

Benefit: Protects the cartridge from damage if cartridge
jams. This is accomplished by sensing a current
surge and then disabling the motor, thus
insuring that the cartridge will not be damaged.

Feature: High Density Recording

Benefit: Storage capacity of 23 MB on a single cartridge.

Feature: Optional industry standard 2" tape interface.

Benefit: Operates with existing tape couplers and software.

The drive operates as though it were a 2"
tape drive without having to modify existing
hardware or software.
By now you can see what we're driving at. Model 6455
is full of unique features and benefits for you. For the
complete story, write or call us today.

KENNEDY

An Allegheny International Company
1600 Shamrock Ave., Monrovia, CA 91016
(213) 357-8831 TELEX 472-0116 KENNEDY
TWX 910-585-3249
NO. 8 ON INQUIRY CARD

KENNEDY ¢+ QUALITY + COUNT ON IT




Breakpoints

XEROX COMPUTER SERVICES PLANS STOREFRONT SYSTEMS HOUSES

Xerox Computer Services plans to open a prototype Xerox Business Systems Center next
month in Los Angeles. The 3500-8q.-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 OF A $15-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 copyright-
infringement 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 unsuccessful
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 PDP-
11/44-based hospital record system. Brackenbury says the order was the first of as many
as 00 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.

SHUGART 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.

MINI-MICRO SYSTEMS/June 1983



Breakpoints

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, 5%-in. cartridge drive being marketed by Cynthia.
Vertex was the last manufacturing start-up for 5%-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 5%-in. drives exclusively in Europe.

START-UP WORKS ON INTEGRATED SOFTWARE WRITTEN IN C
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 5%-IN. CARTRIDGE DRIVE, GETS SECOND SOURCE

Iomega Corp. may have missed the market window for its innovative 8-in., 10M-byte
cartridge drive because of production problems and a failure to obtain a second source.
But plans for its 5%-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 5%-in., BM-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., 10M-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%-in. drive this summer.

SGS OFFERS CP/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 UX8-2R 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.

8 MINI-MICRO SYSTEMS/June 1983



2D transformations for con-

tinuous scaling, translations,
640 x 480 full screen pixel rotations and windowing. 4096 x 4096 virtual dis-
resolution. play space.

19" standard CRT display. 28K byte display list memory
25

1
(256K optional).

ANSI compatible terminal
with DEC VT-100 and VT-52

emulation. .
%

16 simultaneously display-
able colors out of 4096.

Local blink, polygon fill and
pick capability.

Ergonomic, anti-glare display
with tilt and swivel CRT.

Other options include data

16 programmable function
tablet and hard copy printer. prog

keys, 16 programmable
indicator lights.

Moveable keyboard with
palmrest and sculpted keys.

Keyboard includes optional
joystick and valuator dials.

RSN KN A2 EX KX BN 28 BN

Thaumaturgy.

Graphics miracles right on your desk. Functionality. Greatly increased productiv-
Our latest Whizzard™ The 1650 desk top design ity. Shouldn't every desk top design terminal
terminal. Now, anyone can afford the power offer this?
and performance of our more expensive Tomorrow’s graphics technology on your
Megatek Whizzards. Your own design station desk top today...thanks to Megateknology.
right at your fingertips. Another product of et
Megateknology™ g‘lakmgf ltllllst(;\ry out of

Finally. Everything an engineer or e i LS
designer could want in desk top computer e OETEY 5. .

: . / . (tho'ma tir j€), n MEGATEK
graphics. Convenience. High quality and the performance CORPORATION

pOWGl'fUl pel’fOI’manCe VT‘]OO Compatlblllty of miracles. UNITED 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,”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®
(or Apple“look alikes”such as
Franklin®or Albert®), TI?
Commodore; TRS-80;°Kaypro;’
Timex; ()sbome etc.

After that, it's merely com-
parable to other printers that can
cost up to three times as much:

10” carriages (to handle standard
9'," 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), self-
inking ribbon cassette (for long
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 lot 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.

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021
Toll-free: 1-800-343-6833; In Massachusetts (617) 828-8150. Telex 951-624.




| BreakEoints

ZILOG TARGETS DG CUSTOMERS WITH SOFTWARE 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 Solvation Inc., Westboro, Mass. The
Solvation 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 UNIX-
based 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. Solvation also plans
to offer other in-house tools, such as RM COBOL development aids, to other software
houses.

PICK-LIKE PACKAGE RUNS 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/1 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.

PRIAM, OTHERS MAKE PUBLIC OFFERINGS TO BOOST RESOURCES
Priam Corp., which cited a shortage of manufacturing capacity as the reason for

withdrawing its high-capacity, 5%-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 111M
bytes.

TECHFILES: A quick look at industry developments
Terminal 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%-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  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 high-
capacity, 7TOM-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
10M-byte FloppyTape drive last fall for $300 each in large OEM quantities. After the
announcement that the $750 Tandon drive will store S0M bytes, Cipher has increased the
capacity of its FloppyTape to 32M 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 Files: 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 900-1pm printer to its 300- and 600-1pm 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 single-
unit 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 multi-
year, $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 Files: 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 XT to support multiple
users. Richard Call, president of MICROBOL 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.... Franklin 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 Printeris clearly a hands
down winner. For unlike others
that offer graphics only as a high-
priced 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 vari-

able 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

Mg FING ULTH ME. STRANGER. um
YouR uaw\ m lmil 1 mm

Other features offered stan-
dard with the 8600 include automatic
vertical/horizontal tabbing and
variable forms length with 6-channel
electronic vertical formatting.

Paper feed is bi-directional cut
sheet or optional tractor feed.

YOU CAM DEAL. NG TS

Head-to-platen distance can be
easily adjustable.

For greater reliability, our print
head features friction-free syn-
thetic-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. Itoh’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.

ClTOH ELECTROMICS

A World of Quality
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WE DON'T MEASURE
WINCHESTER CAPACITY
JUST IN MEGABYTES.

We measure it in

terms Of prod UCtiOﬂ ABRE MONTHLY WINCHESTER SHIPMENTS

capacity. Capacity for

technological innova- AR
tion. And capacity for
building-in quality at the RN

lowest possible cost.
We're the Tandon

backed witha 105%
guarantee. Including our
brand-new half-height
5Y4" drives. With 6.4
and 12.8MB in half the
space of traditional 54"
Winchesters.

We're dedicated to

5Y4" Winchester il building more drives
Company. And we're at . with more capacity

a disadvantage. Unlike in less space for

our Tandon sister less cost.

companies, we're not the world's produc- Which means we're dedicated to being
tion leader in our field. We're only number the world's leading producer of 5V4"

two. Though not by much. Like the Tandon Winchesters.

5%4" Floppy Company, we didn' start first,

3 NI Ty A
but we intelnd to finish first. : a n a n

We build a wide range of drives. THE MOST SUCCESSFUL DISK DRIVE

Open-loop and high performance closed- COMPANIES YOU EVER HEARD OF
loop models. Right now, we have the capac-

ity to build and ship 60,000 drives

a month. That means that we

have the capacity in place to be
number one in 5%4"" 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

TANDON 5/ WINCHESTER COMPANY

TandonCorporation.20320Prairie, Chatsworth, CA91311,(213)993-6644, TWX:910-494-1721, Telex:194794. Regional Sales Offices:Boston(617)938-1916 *New York(201)
449-7720 » Atlanta(404)934-0620 * Chicago (312) 530-7401 *Dallas (214)423-6260 *Irvine(714)675-2928 *Sunnyvale (408) 745-6303 * Frankfurt, West Germany 6107-2091,
Telex411547 «London, England (0734)664-676 Telex:848411. Distributors: Hall-Mark, Kierulff, Schweber.
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What's Behind the
Supermux 380 Multiplexer?

The Foremost Company
in Data Communications

Moving data over telephone lines is
costly and hazardous. Supermux
380 statistical multiplexers reduce
the costs. Infotron Systems Corpo-
ration eliminates the hazards.

Supermux 380 multiplexers reduce
the costs by concentrating data
from up to eight asynchronous ter-
minals over a single telephone line.
You save the cost of extra telephone
lines and modems and you also
enjoy protection from line “hits”

that can cause errors. Data is
checked and retransmitted, if
necessary, all transparent to your
existing hardware and software.

Infotron Systems Corporation elimi-
nates the hazards. For 14 years we
have been building data communi-
cations systems for thousands of
customers worldwide. Our products
cover the full range, from simple
LDMs to sophisticated network con-
centrators. You get the benefits of

"““ Infotron Systems

First in Performance and Reliability

our diverse experience—the
Supermux 380 includes many large
system features, capabilities and
safeguards. Don't settle for less.

Infotron has also made it easy for
you to get started by providing local
support, before and after the sale.
We’ve set up a network of qualified
distributors with experience on IBM,
DEC, Data General and other sys-
tems. Call the foremost company in
data communications. Call Infotron.

Infotron Systems Corporation, Cherry Hill Industrial Center, Cherry Hill, New Jersey 08003
Telephone: 800-257-8352 609-424-9400 TWX: 710-940-1247

AL: Hall-Mark (205) 837-8700 @ AZ: Hall-
1 ‘i

1/(;!.PA C r‘ w O
Wu \/1 3) 781-6100 o VA: Virginia [ rﬂ Cor
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Cahners Magazine Division
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Harold Sugarman, Group Vice President

David Sisk Wexler, Group Vice President

H. Victor Drumm, Group Vice President
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magazines and directories:

Building/Construction Group
Brick & Clay Record
Building Design & Construction
Building Supply News
Ceramic Industry
Construction Equipment
Modern Railroads
Professional Builder
Security Distribution Marketing
Security World
Specifying Engineer

Foodservice Group

Foodservice Equipment Specialist
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Restaurants & Institutions

Electronics/Computer Group

Business Computer Systems
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Expanding
“New Products”

This letter introduces some impor-
tant 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.

sy

S. Henry Sacks
Vice President/Publisher
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Lots of like new products

in this free catalog!

For Sale!

More than 7,439
like-new,
state-of-the-art
alectronic
instruments

Amplifiers
Analyzers
Attenuators
Bridges.
Counters
Couplers
Detectors
Filters
Generators
:T:c:omwm Develop:
Systems.
Oscillossopes
Power Supplies
Recorders
Synthesizers
Terminals/ Printers
Miscellaneous

“aanawwLes

ment

Catalog
(800) 225-1008

NS‘I'AR
REI Sales Company

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
REl Sales Company

6307 DeSoto Avenue, Suite J « Woodland Hills, California 91367

For your Free Catalog — Quick - Fill out and send in this coupon t,oday'!1
O It's very important to me to get the
following good, like new equipment
at less-than-new prices:

O | do want your free Sales Catalog
right away. Send it to me ... NOW!
O I'd like a copy of the new Genstar
Rental Electronics, Inc. Rental

Catalog, too.
NAME TITLE
ORGANIZATION
ADDRESS MAILSTOP________
CITY/STATE/ZIP
TELEPHONE

Please complete coupon and mail to: Genstar REI Sales Company, 6307
DeSoto Avenue, Suite J, Woodland Hills, CA 91367

MMS 683

© Genstar REI Sales Company 1982

———— ——————————————————— —
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Letters

Ada and the micro

To the editor:

Please let me add some informa-
tion to Keith Jones’ very informa-
tive 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
VAX/UNIX environments. Other Tel-
eSoft Ada compilers, which use a
proprietary operating system inter-
face to the host system, run on 1BM
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 Tele-
Quizzes.

Peter Dine

President and Chief Executive
Officer

TeleSoft

San Diego, Calif.

NEXT MONTH IN MMS

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 high-
lights a computer terminal for
measuring 3D objects.
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I've been a certified public account-
ant for twenty-three years. During that
time, Basic Four® was the best business
software | found. Now, 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 software—
and 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 time-
tested software and packaged it with
the best documentation I've seen. My
training time is kept to a minimum—
so | can spend more time getting
more sales.

My Demonstrations
Were Never Easier.

How many customers do you usually
have to demo before you get a sale? 57
10? 12? With Basic Four, once | bring a
customer in for a demo, my conversion
target is one in two. It's especially easy
with the qualification and demonstra-
tion programs furnished by Basic Four.
My success rate would make almost
any dealer profitable.

It’s obvious that this is no ordinary
accounting software.

| let the software do all the talking,
Basic Four® software does what it says
it will do. It's menu driven—all instruc-
tions are clear and straightforward. it’s
easy for my customers to understand.
And it’s impressive—even for my most
demanding customers.

MINI-MICRO SYSTEMS/June 1983

“BB/M IS THE
SECOND BEST
SOFTWARE I’'VE
EVER FOUND!”’

Preston Lockhart, President
Lockhart, Rogers & Co.
Ft. Worth, Texas

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, | can look to MAI® for
my solution.

If | have a customer problem, | know
| can get on the phone to Basic Four®
Support for answers. Quick answers...
| 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 Great Opportunity For
Microproducts 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 PROFITABILITY!




SHUGART
DRIVES.
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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" Mini-
floppies. 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 com-
petitive 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 reliability —
an impressive 10,000-hour MTBE A 25%
improvement over most full-height drives.

Then there's the other half of the story.
Our new 8" half-heights, the SA810 single-
sided 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
SA851 8"drives.

The SA810/860 are also the only half-
heights 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 indus-
try's most complete line of full-height floppy
and Winchester drives. Plus an extra-
economical 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).

Shugart
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 (1) 687-31-41; Munich,
West Germany 089-78-60-21; London, UK. (44) 4862-24527
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WHILE YOU
WAIT!

(well, aimost)

cal leader. designers Croite il
 you a plug-in and software with

at is smaller and less A the features you | &
' expenswe than you ever thought : utilizing your existing power
possible. Our custom modems have supply and interfaces. We use
been field-proven in over 10,000 CAD/CAM technology to produce
installations. They take up a remarkably your custom modem in
small space and add the value your as little as 60 days ARO.
product needs to stand out

For all the exciting details phorie
Dick Bessey, Vice President, Custom
Products: 800-538-5121, or write him
B c/o Ven-Tel, Inc,, 2342 Walsh Avenue,

7 vEN- FEL Santa Clara, CA 95051 (408) 727-5721.
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Mini-Micro World

Zilog Z800 may

NEWS

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 z8o
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 z800—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 microproces-
sors held by the Santa Clara, Calif.
manufacturer. Zilog claims the 2800

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
Zz800 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 mar-
ket, and the attraction of running
them unchanged at three to five

times the z80’s speed on the
8-/16-bit Z800 would have kept a
number of 2z80 customers from
leaving the Zilog fold. Customers
may have been intrigued by
performance increases made possi-
ble 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-pm.
geometry, much finer than Zilog has

Zilog Inc.'s z8oo family consists of
four processors. The z8108 and
28208 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
16-bit z8116 and z8216, which
interface to the 1eé-bit zBUS, are

- preferable because of increased bus
bandwidth and their compatiblity with
the more powerful zsooo family of

Peripherals  40-pin package
28108 .
28208 .
Z8116 .
28216 .

A LOOK AT ZILOG’S Z800 FAMILY

peripheral chips.

While even the 10-MHz version is
fast enough to outrun memory and
peripherals, as is the 25-MHz version
Zilog hopes to sample in 1985, the
2800 ‘architecture includes a 256-byte
on-board cache that can be pre-
loaded 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

Z800 PROCESSOR FAMILY

64-pin package 8-bit 16-bit
.
. .

The Zilog 2800 family of four chips features complete Z80 binary-code compatibility at
triple the throughput. The Z8108 and Z8208 interface to an 8-bit bus, work with Z80 support
chips and are targeted to Z80 upgrades. The Z8116 and Z8216 interface to the 16-bit ZBUS
and Z8000 family of peripheral chips. The Z8216 and Z8208 64-pin packages support
on-chip DMA, counter timers and a full-duplex, asynchronous serial channel.

cache can be chosen during system
initialization. The rest of the z800's
three to five times throughput
advantage in z8o mode over the 280
is obtained by pipelining, says Zilog.
Running in full z8oo mode can double
performance again.

Jim Ready, vice president of
marketing for Hunter and Ready,
which sells the VRTXx real-time
operating system in silicon, says the
two 64-pin versions of the z800, the
28208 and z8216, “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 z8oo family members include an
on-board memory management unit,
clock oscillator and refresh address
generator. The two 64-pin parts also
incorporate four bMA channels, four
16-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 10-MHz CPU clock
rate.
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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 2800 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 zgoo 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 Zzg80-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

NEWS

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 z800s
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 de-
signs. But compatibility with z80

software will be less critical by the
time Zilog ships the 2z800s 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 2800
becomes just another 16-bit proces-
sor 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., manufactur-
er of small-business systems. Vector
Graphic expects to use the 28108 to
enhance the performance of its
Z80-based computers. Zilog says the
Z8108 can be retrofitted onto a cPU
board such as Vector Graphic’s via a
daughterboard—containing only a
Z8108, a crystal and an octal
latch—that simply plugs into the
z80 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 microcomput-
ers for small-business and office
markets, names like Cado Systems
Corp., Durango Systems, Pertec
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 mid-
1970s. 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 strate-
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gies and exploiting vertical mar-
kets.

According to Infocorp analyst
Skip Bushee, such veterans may yet
have the chance to become major
suppliers. “The multiterminal small-
business 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 estab-
lished 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), Pertec and Vector Graphic.
Pertec began deliveries of its new
Motorola MC68000-based systems
last summer and plans to expand
the line upward with systems that
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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 2800 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, exten-
sions to the 280 instruction set
include calls to the forthcoming
28070 floating-point co-processor,
full 16-bit arithmetic including
hardware multiply, divide and
compare, semaphores for multipro-
cessing 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 I1X 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 zZ800’s
on-board memory-management
unit. The MMU provides virtual-
memory capability including the
ability to recover from page faults.
The 64-pin z8116 and Z8216,
moreover, provide a directly ad-
dressable memory space of 16M
bytes, compared to Z80’s 64K bytes.

Stevenson notes that, even in Z80
mode, all Z800s support separate

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 z8o behind.”

Price of the Z800 in quantities of
10,000 will be approximately $30,
more than 10 times that of the z8o.

—Kevin Strehlo

Durango’s two new systems are housed in
the same packaging. List price for an
eight-user 1000 with an Intel 80286
processor, an on-board 80186 1/0 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.
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will match the Cado 64-terminal
limit. “We will have a modular
family based on the MC68000 that
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under-$6000 workstation to a multi-
processor system supporting 64
workstations,” says Soron Litman,
Pertec vice president of marketing
programs. New members of the
family were scheduled to appear

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 10M-byte disk
and a list price of $5995, Snow
describes the move as a short-term
attempt to ‘“sustain a position
against the competition.” Long-
term strategy, he says, revolves
around products such as the Line
local-area network and advanced
communications options that will
appeal to larger corporate custom-
ers as well as small customers who
need distributed, multi-user sys-
tems.

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 Europe-
an 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

NEWS

heavily on OEM sales to accelerate
revenue growth. The company now
uses dealers exclusively, but, Flem-
ing 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 soft-
ware strategies. Both Cado and

Under a development project called
Flare, Durango Systems Inc. has
come up with a transition plan to
address the 16-bit microcomputer
systems market. That plan should
greatly expand the company'’s poten-
tial user base while retaining the
software and—with a board-swap
option—the hardware installed with
5000 end users. “Our weakness has
not been our 8-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

printer, the company will offer new
models in the line with modular
packaging and separate terminals
and printers, which it hopes will for the
first time help spur OEM and
private-label sales.

Another departure for Duramo 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

desk-top system with its built-in

DURANGO ADDS INTEL 186/286-BASED SYSTEMS

CP/M-86 as an option. The high-end
models will be shipped with Micro-
soft'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 compa-
ny will offer the proprietary pxssm
operating system as an option on the
low-end hardware.

The key product in the new series is
the 1000, which is aimed at the
multi-station small-business comput-
ing market. It is based on a
single-board Intel 80286 microcom-
puter with as much as 1M byte of
memory and an on-board Intel 80186
1/0 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 186 controller
has its own 128K bytes of memory in
addition to the basic 256K bytes on
the 80286. A typical eight-user 1000
with a 4om-byte Winchester disk
drive, 512K bytes of main

XENIX and the terminals is $21,470. A
system with 12 terminals, 60M bytes
of disk, 1M byte of main memory and
XENIX is $35,935.

10M-byte Winchester and a double-

Below the 1000 is the 500, a
scaled-down version of the 1000 that
uses the same packaging as that
used on the high-end models. In the
500, however, the 286 processor has
been removed, leaving the 186 in
charge. The 500 is positioned mainly
as a single-user Ms/DoOS 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 Dx85Mm
operating system, 256k bytes of RAM,
a 10M-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 1000's 286 cPU and is priced at
$13,475 with 384K bytes of RAM, a

sided diskette. The 951, essentially a
950 with a 20m-byte Winchester, is
$14,975. Two floppy-only versions
using the 500'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 8085-
based cpus for the 286 or 186.
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Cado Systems Corp. has added
two high-end models to its microcom-
puter 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 8-MHz 8086 and
includes 16K bytes of RAM and 8K or
16K bytes of ROM. Each transaction
processor supports as many as eight
términals. In addition to the transac-
tion-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 DMA controller chip and can
be used to address as much as 1.1G
bytes of disk capacity on the ATS 64.

The third controller, the intra-net

CADO USES MULTIPLE-MICROPROCESSOR ARCHITECTURE TO SUPPORT 64 CRTS

processor, supervises the activities of
the first two and performs compute-
intensive 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/IOS
(multi-master interpretive) operating
system that distributes portions of the
code to as many as eight transaction
processors and features “user-trans-
parent 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/10S supports Cadol i,
the latest version of Cado’s BAsic-like
language, and coBoL.

Prices of the basic ATs 32 start at
$26,500 in an eight-user configuration
with 256K bytes of RAM, a 15M-byte

Winchester disk, a cartridge-tape
drive and the MM/I0s operating
system with Cadol 1. 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 MMm/ios
package sells for $37,800. List price
of a high-end version that can support
64 terminals and including eight
142M-byte disks is $225,000. The ATS
64 comes in a 17-slot cabinet.

Cado 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.

Durango have proprietary opera-
ting systems they designed for their
8085-based systems. While main-
taining compatibility with existing
software to exploit vertical mar-
kets, they are expanding into
industry-standard operating sys-
tems to attract OEMs. Durango
already has XENIX, and Cado says it
may add UNIX by year-end. Both
Pertec and Rexon have used
operating systems that run Basic
.Four Business BASIC packages, but
both are expanding. Pertec 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

through new application packages
and packages written by dealers.
Durango started focusing its ener-
gies on vertical markets two years
ago with an insurance-agency pack-
age 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-

nies like 1BM Corp. have not yet
gone. “We’ll have high-end turnkey
microcomputer systems for depart-
ments 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 equiva-
lent 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 nation-
wide 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—in-
cluding Hewlett-Packard Co., Con-
trol Data Corp. and Digital Equip-
ment Corp.—compete to introduce
the first thin-film-head drive, de-
spite high start-up costs. Pioneer
Seagate Technology aborted an
effort early last year to release a
5%a-in. thin-film-head drive because
strong second sources and cost-
effective 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%a-in.
surface by allowing the heads to fly
within 18 pin. of the disk surface.

Undaunted by a suit by 1BM 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 develop-
ment 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
2Yz-year, $25-million investment
that began at HP’s Santa Rosa,
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Thin-film read/write heads manufactured at Cybernex Corp. are built on square wafers in
Class 100 clean 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 Confer-
ence (MMS, May, p. 32). The 3¥%z-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 dem-
onstrate 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 pro-
grams have progressed without
major production and financial
difficulties. Even firms that can
draw the most experienced
technicans falter. In the 5%s-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 manu-
facturers of 5%- and 8-in. rigid disk
drives, which remain skeptical
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THE PERSONABLE
BUSINEESS COVIPUTER

Intertec announces what may well be the industry’s first
personable microcomputer—SuperBrain I1*

What's a personable computer? It's a computer with
business application versatility at personal computer
prices. It's a computer powerful enough to tackle even
your toughest business jobs, yet at a price that won't put
you out of business. But most importantly, it's a computer
you can put to use right out of the box. That's because
SuperBrain II™ boasts the industry standard CP/M*
operating software. So whatever your business
application, SuperBrain Il can handle it. There are literally
hundreds of ready-to-run business applications available
“off-the-shelf’

Unlike many microcomputers, the SuperBrain I ™ is time-
tested and field-proven. It's built and backed by a
company that's been around as long as the industry itself.
A company you can count on for product support and
customer satisfaction.

*Registered trademark of Digital Research

STANDARD FEATURES

@ Dual 57" disk drives

® 350K/750K/1.5 MB disk capacities

® 64K RAM

® Twin Z80A microprocessors

® An easy-to-read 12-inch non-glare screen

@® An 18-key numeric keypad

@ 10 MB disk expansion capability (Optional)

® Microsoftt Basic

When you think about it-price, performance, and the
reputation of the manufacturer—it's no wonder so many
discriminating microcomputer users have become
“personal” friends with our new SuperBrain II™

the industry's one and only personable desktop
microcomputer.

INTERTEC
D.

R

tMicrosoft is a trademark of Microsoft Corporation ATA
CORPORATE HEADQUARTERS 2300 BROAD RIVER ROAD « COLUMBIA, SOUTH CAROLINA 28210« (BO3) 798-8100 « TWX 810-866-2115
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about thin-film technology.

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%s- and
8-in. markets,” he says.

Meanwhile Cybernex president
William Klein says high start-up
costs will prevent customers with-
out the clout of an HP or a CcDC from
developing their own thin-film
heads. “Whenever I hear of
someone trying to go into competi-
tion 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

NEWS

One major problem delaying the advent of
thin-film-head technology has been achiev-
ing 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 custom-
ers.” 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-the-
art semiconductor-like production
equipment and a 40,000-sq.-ft.
plant. The company plans to
construct 380,000 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 deliver-
ing 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 0OEM
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 mar-
keting Joe Crespo says his company
will take the pulse of the OEM
market this year. If the market
responds, Magnex will join
Cybernex in manfuacturing thin-
film heads for the OEM market.
Magnex is concentrating on the
more active IBM plug-compatible
mainframe market.

—~Robert A. Sehr
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THE SMBYTE

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, for-
mat 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.

Random Access
WinchesterBack-Up

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

Removable Media

Amlyn’s 8 MByte remova-
ble MiniPac cartridge
holds and protects disk-
ettes from damage and
mishandling, and is easily

DynamicOn-I.ineOpenlﬁon removed and replaced. Each

cartridge holds five mini-

Amlyn drives provide 8 MByies in the same floppy diskettes.
space as a standard mini-floppy. Amlyn has
combined the capacity of Winchester drives S‘l'ﬂndﬂl'd ﬂlld

with the advantage of removable media.

Flush Mount Design. ‘

Amlyn drives allow OEM and systems
; house design flexibility with a variety of styles
Dri which assure form fac-
“ tor compatibility with
.. standard mini-
floppy dimen-
sions.

Available Now,
ContactUs At 408-946-8616
2450 Autumnvale Drive
San Jose, CA 95131
Om t (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 Adminis-
tration recently issued a bid
solicitation for a private-sector
microcomputer store at GSA head-
quarters. 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 equip-
ment and would include a training
center for user education, follow-on
maintenance and operations ser-
vices. Most local computer vendors
will bid for the store, realizing that
the successful bidder will hold a
huge competitive edge in future
government sales. The losers, say
the dealers, could see their govern-
ment microcomputer sales decimat-
ed by the GSA store.

GSA denies the store will decrease
the level of competition for lucrative
government orders. “We’re building
in the competition up front in the
contract proposals,” says Bill Fra-
zer, GSA special assistant in charge
of the program.

GSA estimates annual sales
through the store at $2.5 million.
Orders cannot exceed $100,000
each, and a ceiling of $8 million has
been placed on total annual sales.
The contract solicitation guarantees
a minimum sales level of $100,000.

Although GSA does not specify

32
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lllustration by Jim Carson

what hardware and software will be
carried in the store, says Frazer,
products from a variety of manufac-
turers must be represented. “Our
criteria [for selecting the successful
bidder] includes the market pene-
tration of the products, as well as
the price,” he says. “What is carried
in the store must have been
commercially tested.”

As outlined in the bid proposal,
the GSA store will carry personal
computers (excluding game and
recreational equipment), executive
workstations, printers, plotters,
software, supplies, cables, disk and
tape drives, modems, manuals,
and documentation.

Reaction to the GSA proposal from
local Washington computer dealers
has been intense. “It’s outrageous,
anticompetitive and a violation of

the usual arm’s-length relationship
between vendors and the federal
government,” complains Michael
Versace, owner and general manag-
er of Community Computers, Ar-
lington, 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, point-
ing to the ceiling imposed on
individual orders. “The maximum
permissible order ($100,000) is not
perceived as a large procurement.
Above that level, competitive bid-
ding 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 ap-
proximately 18,000 large general-
purpose computers in place. Citing
International Data Corp. estimates,
GSA says the government will
require 500,000 to 1 million micro-
computers 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 com-
prehensive printing system in the
letter-quality office printer/terminal
market: Spinwriter. NEC's Spinwriter
3500 Series includes ten models—
all 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-built Forms
Handlers. Of all printer companies,
only NEC designs and manufactures
its own comprehensive family of
forms handlers. All of them are user-
changeable, to handle all your forms
quickly and easily. There's a single-
sheet 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 be-
tween failures! And no preventive
maintenance or routine lubrication.
Ever. And, with only 3 easy access
major spares, MTTR 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, auto-
Justification, 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.

I e -
I NEC Information Systems, Inc. ~ MMS 058;:
| 5 Militia Drive, Lexington, MA 02173
| [0 Have a representative call me. |
0 Send me more information on the I
| Spinwriter 3500. |
| I
| Name |
I Title Telephone I
I I
| Company |
| I
| Address |
S _____sw__ @

Spinwriter is a trademark of NEC Corporation.
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20 major capabilities
together for the first time
on a single SMD controller!

. Iementaﬁon
 TRUE DEC 170 atibility

\ —and media €O

acity
.quration ®DatacapP
» Switch selectable auto-config  TRUE SMD interface

to1024gigabyt%(formaﬂgd) Ly <o
u;: d;ard drivers an ivers)
(stan

' ulation modes
A3, AM0S, RKOS. RICTE ||e.rM2wCsoer:\npatible with all
on a single Unibus contro % b dnd ofhe (uses
maijor Operating SYSRUP L ired) ¢ DEG diag-
standard drivers—no patches requi oring (no “data
nostic compatible  ® Disk sector buffering e
lates”) © Automatic self-test upon p e
e Built-in bootstrap loader @ QMA thrott'le - nOTRUE
leaving required e 16, 18, 22 - bit addressing .——E
media compatibility ® TRUE DEC ECC/CR
implementation  ® Multiple word size block traqsfer
o Up to four physical drives per controller eUpto e|gl.1t
logical drives per controller @ Standard DEC media
defect flagging ® Standard DEC device addressing,
interrupt priority and interrupt vectoring—others can be
user selectable ® Maximizes disk data transfer rate for
any bus band width (grows with technology)

d rece

Sometime a picture isn’t
as good as 10,000 words.

THE WORLD'S LARGEST
INDEPENDENT MANUFACTURER
OF COMPUTER INTERFACES.

|
SYSTEMS INC.

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

Circle 22 for LSI-11 Circle. 62 for PDP-11

*TM Digital Equipment Corp
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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

NEWS

that will be acquired in large
numbers,” Carmen states.

The GSA computer store will
compete with other traditional Gsa
procurement approaches, including
GSA schedule A, discount catalogs,

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
Ine. 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 clay-
coated 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

MINI-MICRO SYSTEMS/June 1983

dot-matrix printers, Diablo has
added the models 11/A and 31/A,
both intended to offer correspon-
dence-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,

and competitive bids.

Bids for the GSA store were
scheduled to be opened last month.
The target date for opening the pilot
store is September.

—Stephen J. Shaw

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 Informa-
tion Systems’ Italia division.

Diablo also introduced paper-
handling 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

Fast,
low-cost

MBAs.

See our ad on Page 39.
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What's uniQue about the GE 3000

*

printer family is its commonality:

“They’re all the same only different” That’s
the simple advantage of General Electric’s
new GE 3000 series of printers...single de-
sign simplicity without the application limi-
tations 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. Acces- §
sible, easily programmable set-up by either
the operator or the system. Multi-model flex- /
ibility...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 world-
wide service.

Take a close look at any of the GE 3000
printers. You'll find they're easy to use, light-
weight, functionally styled, reliable tabletop
matrix printers. And when you take the en-
tire 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 @3 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 1BM 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 techno-
logical 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 non-
impact strategic business unit,
which includes key executives,
should keep the company abreast of
technology.

Industry observers are not sur-
prised 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 observ-
ers 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 invest-
ments in robotics, materials han-
dling and other technologies, which
will enable the company to manufac-
ture the printers it sells.

Willison does not see non-impact

MINI-MICRO SYSTEMS/June 1983
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printers infringing on the compa-
ny’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 high-
quality color printing at a price
affordable by personal-computer
and business-system users.
Willison claims the two non-
impact 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 non-
impact 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 print-
er, 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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UNITRONIX
represents

DIGITAL
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VT100 LA12 PDP 11/23,
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VT125 LA100 INTERFACES
VT131 LA120 MODEMS

COMPLETE DATA SYSTEMS
with standard and
custom software

VT, LA, LSI, PDP, VAX are trademarks
of Digital Equipment Corporation

SPECIAL
LSI-11 MODULES, PERSONAL
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CALL FOR LATEST PRICES
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CORPORATION

197 Meister Ave., Somerville, NJ 08876
TELEX: 833184
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Start-up’s low overhead to set
IBM PC subsystem price floor

As the computer industry ma-
tures and becomes more crowded
with contenders for business, most
“Horatio Alger” stories of garage
shops becoming multi-million-dollar
corporate giants like Apple Com-
puter Inc. have been reduced to a
standard formula. Using that formu-
la, 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 1BM 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 one-
year-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
10M-byte Winchester drive and a
single floppy drive. Other compati-
ble 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 software-
compatible 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 Pertec Computer
Corp. Taylor joined Tandon in 1978

when it was primarily a manufac-
turer 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 Pertec 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 struc-
ture. Taylor believes such a
structure removes some cost effi-
ciencies 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 mar-
keting 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 micropro-
cessor and has built-in firmware for five
line styles, selectable character rotation,
six different character sets and circle, g
arc and sector generation. It canalso &/
work as a printer and digitizer. T

M-84 is fast, precise and quiet. It plotsat ___ |
speeds up to 17.7 inches per second with resolu- e
tion 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-GRAE SAS/GRAF and Digital Research CP/M-
based Graphic System Extension.

Our M-84 is colorful—8 pens,

8 colors. The high number of pens
means faster plots and easier oper-
ation because users won't have

to switch pens to get more colors.
Don't wait to get your M-84.
Call your CalComp representa-
tive today.

California Computer Products,
Inc., M/S3, 2411 West La Palma Ave.,
Anaheim, California 92801. In con-
tinental U.S. except California, call (800)
556-1234, ext. 156. In California (800)
441-2345, ext. 156.

CALCOMP

A Sanders Graphics Company

SANDERS

~




Compute While You
the Bufter that

MICROFAZER PUTS

YOU BACK TO WORK

Your computer helps you
work fast. Unless the printer
is running. Then it doesn't
help you work at all. It won't
let you enter data or

process infor-

mation. It simply

won't compute.

THE BUFFER THAT
REMEMBERS IT ALL

your computer in its own

er rate.

You don't have
to worry about
losing vital in-
That's where Micro- formation be-

fazer by Quadram

comes in. It’s the

print buffer that frees

your computer. And lets you

keep right on working.

Microfazer stores data from

memory, then sends it to the
printer at the prop-

cause of limited buffer space.
Because Microfazer starts
with 8K of memory and is
expandable to 512K—a full
half-megabyte. So it can
keep pace with your needs.
Now, and in the future.

THE ANY COMPUTER,
ANY PRINTER BUFFER
Microfazer is perfect for any
buffer task. Word
Processing. Ac-
counting.
Graphics.

AN

Available at retail stores worldwide.




You name it. And it’s per-
fect with any enhancement.
Printers. Plotters. Even
modems.

wmerRinnr {

|
C L 8 !
| 22208 ]

You'll find Microfazer in a
variety of models and sizes.
Some stand alone while
others are stackable.

There's one
that

snaps onto the back of the
popular MX Series Epson
printers. And another that
plugs inside an Epson MX
or FX.

There’s a Microfazer to inter-
face incompatible devices.
And for any data transmis-
sion need. Serial or parallel.

QUADRAM REMEMBERS TOO
Whatever your system,
Quadram has a buffer to han-
dle it. Including Microfazer’s
counterpart: Interfazer, for
buffering and controlling up
to eight computers with one
or two printers.

Quadram didn't forget the
hardware features either. The
Ready LED, manual Reset and
Pause/Copy buttons

are all part of the

Print with Microfazer;
Remembers It All.

Quadram Quality tradition.

A PRICE YOU'LL GO FOR
You'll be glad

to know
that you
can get
Microfazer
backed by
Quadram
Quality at
a price
that won't
stop you
from own-
ing one. Parallel to parallel
versions start at $159 (8K).
Serial to parallel, parallel to
serial and serial to serial ver-
sions start at $199.

INTERFAZER

] = i
4
ot

MICROFAZER

THE PRINT BUFFER
THAT REMEMBERS IT ALL.

An Intelligent Systems Company

4357 Park Drive / Norcross, Ga. 30093 / (404) 923-6666
TWX 810-766-4915 (QUADRAM NCRS)
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THE 5" STREAMER
TO MEASURE

STAINLESS  STEEL
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OTHERS WILL HAVE
DOWN TO.

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!

interface and QIC-24 format are both

incorporated in the Scorpion. | STREAMING TAPE
But that’s only part of the story. | HANDBOOK.

Thanks to Archive’s advanced LS| L e raurn

technology, the half-height Scorpion : Archive Corporation

P . = 3540 Cadillac Ave.
gives you higher capacity and more Costa Mesa, CA 92626

functions than many 8" streaming | o e erel
tape drives. Yet it has fewer parts, | Name
uses less power and is competitively |Tite
priced. ICompany

For complete details and afree | £i" ———
copy of our 176-page streaming | Tetepnone ( 5 -
hand bOOk: return the Coupon Or ] Send me my free book. [0 Send an Archive sales
call Archive today. I = Zf;:?o?SSQ:?X?%SJJ:’ZT i

treaming Tape Drives.

™Scorpion is a trademark of Archive Corporation. Telex: 4722063 Domestic Telex: 183561 J

CORPORATION .
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No other printer or plotter

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 net-
work. 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 op-
tion, it gives you those jobs on paper or polyester film.

Print reports, complete with graphics. Draw
complex plots that would take hours on a pen plotter, in
just seven seconds. Even produce transparent over-
lays, overheads, and photocopy masters direct from
computer or display terminal.
See us at NCGA and Siggraph

does so much for so many.

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.

- g
TVERSATEC

A XEROX COMPANY

2710 Walsh Avenue, Santa Clara, California 95051, (408) 988-2800
27/35 London Road, Newbury, Berkshire, England (0635) 31221

XEROX® and Ethernet® are trademarks of XEROX CORPORATION  V-80 s 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 Techno-
logies 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 Comput-
er Corp. that are expected to
generate more than $100 million in
sales. The 4.9-million-share public
offering, combined with a 4-million-
share initial offering a year earlier,
has raised more than $175 million in
capital.

The bankroll and backlog are
being used to finance the four-year-
old company’s expansion into the
two new markets. Convergent
began its foray into the supermicro
market last month with the intro-
duction 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 head-
ed by Matthew Sanders, formerly
product design engineering manag-
er. 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
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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 super-
micro, which is meant to compete in
what president Allen Michels calls
the “emerging market for minicom-
puters.” That new minicomputer
market, he explains, is comprised of
distributed data-processing, inte-
grated office-systems, branch-
automation and networking applica-
tions.

The MegaFrame system, which
can be ordered with as many as 16
Motorola MC68010-based application
processors and 32 Intel 80186-
based disk and communications
controllers, is available in packages
priced from $17,000 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 corner-
stone of an important new busi-
ness,” 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 indi-
cates that Burroughs is expected to
sign an agreement for the Mega-
Frame that would include manufac-
turing rights.

While Michels expects the Mega-
Frame to bring Convergent into
more direct competition with com-
panies such as DEC, DG and HP, he
emphasizes the innovative role of
the product. “You have to under-
stand the nature of the company.
What we do is something innovative
and advanced and then let innova-
tive people in the market draw their
own conclusions as to how it should
be used,” Michels explains. “Mega-
Frame is a perfect example,”
he adds, “We designed the
system as a general-purpose, com-
mercial system, but our first
customer is using it in an engineer-
ing application.”

That first customer is Gould
S.E.L., which has signed a multi-
year order for the MegaFrame and
Convergent workstations. Conver-
gent 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
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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 applica-
tions, but are also intended to fit
manufacturing/production, soft-
ware 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 Conver-
gent’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 introduc-
tion 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
AWS and 1WS 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
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pursuing the PC market per se.

Although neither company is
talking about it, the new worksta-
tion 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., Conver-
gent is renewing orders with its
customers. At c3, for example,
Convergent has landed a $10-
million, two-year contract with c3’s
recently established Micro Products
Co. €3, 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 manu-
facturing z8o-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 €3 will maintain and support
the products, which will be aimed at
dealers and OEMs considering clus-

tered systems. The local distribu-
tors are expected to concentrate on
end-user sales, especially in data-
communications 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 effec-
tively 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 unsuc-
cessful, Michels says, Cii-HB could
become a more significant custom-
er.

Michels, a marketing veteran of
both Intel Corp. and DEC, avoids
making predictions about Conver-
gent’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 impor-
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PRO-V,

INTRODUCING A
GIANT STEP TOWARD
NO PROGRAMMING:

To fully appreciate what PRO-IV is, let’s begin with what it isn’t. [J It isn’t
a program generator. It isn't a language processor. L1 With PRO-IV there is no pro-
gramming, no code generation, no compiling, no interpreting, no language barriers.
BREAKS THE APPLICATIONS BOTTLENECK PRO-1Vis the most advanced
business applications processor on the market today. L] In one processing environment
you can develop menus, screens, reports, system security, documentation and logic
operations. L] With minimal training, anyone with a fundamental understanding of
computers will experience significant productivity improvement in applications develop-
ment. L1 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 CIES 680
PRO-1V is available on our CIES 680 state-of-the-art _
68000-based business computer, utiliz- e
ing UNIX™ and industry standard
Multibus™ architecture. A GIANT
COMMITMENT Thebackingofa
world-wide corporation assures quality
in high volume OEM quantities and
ensures our commitment to the future.
[J 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 1 800 432-3687.

- ¥ ¢

TM PRO-1V is a Trademark of Data Technical Analysts, Inc.
Multibus is a Trademark of Intel Corporation

UNIX is a Trademark of Bell Laboratories. CII mm

© 1982 C] ES A C/TOH FLECTRONICS COMPANY
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INTRODUCING NETWORKING MODEMS. BECAUSE
IF YOU HAVE DIFFERENT KINDS OF COMPUTERS
WORKING FOR YOU, YOU NEED A DIFFERENT 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 be-
tween 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
g Networking Protocol performs
complex networking tasks like
speed matching and flow control.
With its SDLC-like framing it pro-
vides data transparency, and error
detection and retransmission.
And it’s fast becoming the industry e
standard.
For file transfer from micros to minis j
or mainframes. The Series e

o R,

RX/1000.

It is the onlyBell
212A compatible & 8
modemthat $’
implements : i@

MICROCOM is a trademark W
of MICROCOM, Inc. RO




the MICROCOM Networking
Protocol. That means you get
error-free transmission be-
tween any two computers. e
Other features: auto answer/auto dlal
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/ZOOO
It does everything the Serles ;
RX/1000 does and .S 2=
more.With its N Fefs integral
e S
and 32K file
buffer it
will send
Or receive
files wheth-
) er your
e computer

s on, off or domg something
' else. And this one’s just $995.

So if you want to create a network,
getthe | Formoreinformation about MICROCOM Networking.
4 modems

- created for
networks.

Modems, mail coupon to MICROCOM, 1400A
Providence Highway, Norwood, MA 02062. Or call
Harry Segal, Vice President of Sales, at 617-762-9310.
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tant, the company holds 20 percent
of the low-end disk drive market.

Many observers in the image-
conscious drive industry, however,
feel that Shugart has one foot in
bankruptey 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 office-
automation 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 5Ya-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 1978 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 reve-
nue increase, which Shugart report-
ed from 1981 to 1982.

Instead, the industry turns to the
entrepreneurs of the hour—
companies like Tandon Corp, which
seized on Shugart’s success with the
minifloppy, and Seagate Technolo-
gy, which inherited some of
Shugart’s founders. Both have
taken prestige and potential reve-
nues 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
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Shugart Associates marketing vice presi-
dent 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 Camp-
bell 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
remaining 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 5%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 Shugart’s
founders have gone to other
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 manufac-
turing and marketing Shugart’s
half-height, 5%s-in. rigid disk drive
announced at last fall’'s Comdex. In
a similar venture, Yoshi Narahara is
responsible for the company’s 3%2-
in. floppy disk drive operation.

Although Chou, Narahara and
their respective employees operate
much as a start-up would, they
needn’t worry about venture financ-
ing. In addition, Shugart provides
research and development and
manufacturing assistance to the two
groups. Each group member re-
ceives 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 Winches-
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TRAC LINE
has software solutions
for business.

Trac Line Software Inc. offers proven business software,
designed specifically for wholesalers and manufac-
turers. The packages, available on Oasis, are designed

to run on multi-user 8 and/or 16 bit microcomputers

with a minimum 10 megabyte hard disk—Dynabyte, Altos,
Onyx, IBC, Compupro and many others. These fully integrated
programs are decision driven to produce edited reports
rather than yards of tabular data. Users call them the

best solution for the problems of managing a business.
Systems houses and dealers call them the best solution
for staying in business.

Contact Trac Line Software Inc. at 51 Alpha Plaza,
Hicksville, N.Y. 11801, (516) 935-7500.

TRALC N
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We're the software solution for your business.
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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

CORPORATE AND FINANCIAL

market on time.”

Despite the image and viability
problems, there have been far
worse times for Shugart. The
company was founded in the midst

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
drive. —Robert A. Sehr

GUEST
FORUM

A column for guest experts to speak out

Thermal transfer printing:
beware 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—mis-
read 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
“1CP,” (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
play 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 techno-
logies. The Cii Honeywell Bull
magnetic printer, which has been
talked about for years, is scheduled
for introduction this year at Ncc. But

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 Cali-
fornia 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 print-
ing 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 resolu-
tion, black and white (Brother’s EP20
electronic typewriter and the Sony
Corp. Typecorder OA P110 compact
printer); high resolution, low cost,
serial (Toshiba TH100H 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.); low-
end page printing (the new 6-ppm

Diablo EPM1/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 technol-
ogy 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 print-
ers, 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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THE
FORGET-ME-

We figure, the only way to
make a lasting impression
on you and your cus-
tomers is by giving you
both something you
oS i __haven’t had before.
| We offer your
# ¥ customers unheard of
|4 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. (for-
merly 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, Associ-
ated Venture Investors, Menlo
Park, Calif., and Abingworth Ltd.,
London.

Wet ink

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 soft-
ware and hardware. The systems
are designed to enable executives to
generate publisher-quality re-
ports....Archive Corp. has signed a
$2-million agreement to supply its
Ya-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 ¥z-in.
streaming-tape drives from Cipher
Data Products Inc., San Diego,
Calif., over a multiyear period. The
drives will provide backup for 1BM
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
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ngs per share in the periods
industries. Parentheses
therwise noted.

82,369,000 (18,609,000)
56,677,000  (4,6R3,000)

(.19)
(.R0)

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

million from $181.6 million a year
et income dropped to $5 million, or
iare, from $5.6 million, or 52 per
‘said it was able to more than
me over the first quarter of 1982
cross-the-board cost-cutting
measures, such as a pay cut. The company also

6 citaahigheé terest income as a determining

Systems Division....GTE Telenet
Communications Corp., Vienna,
Va., has been awarded a contract
worth an estimated total of $160
million from the U.S. Department of
Agriculture to supply all the USDA’s
data-communications equipment
through 1990.

Industry monitor

An Internal Revenue Service
proposal could cost the computer

 factor in the improvement.

industry and companies that devel-
op their own software millions of
dollars per year in taxes. The
proposal would virtually eliminate
the 25-percent software R&D tax
credit, which was initiated on June
30, 1981 (MMS, November, 1982, p.
119). A credit would be allowed
under the new system only if the
operational feasibility of a program
is seriously in doubt.
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Our $395 OEM unit price says
it all. And then some. Because
you can’t find a better combina-

OEM B tion. Of price for you. And per-
formance for your customers. The

Llhertyf Freedom™ 50 is built for OEMs only.
® VWith 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 24x 80 display format. A 25th status

*
$39 5 S line. 7x9 dot matrix within a
y 9x12 field. Baud rate to 19.2K. And
more. Theres the human touch, too. A
lt 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 (“1K quantity). Only
from Liberty, manufact-
urer of the standard

Freedom” 100. Call our

San Francisco head-

The &ooe s
Freedom 50 VDT

‘ Liber ty Electro
\ l()O(I tSt et
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Announcing the

™

VoiceStation' 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 Sydis. That’s because it
brings freedom of speech to the office. 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
«e 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 hterally 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 |l|
.. compatible. The SIM can be cost-effectively expanded to as many
- as32single 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 pro-
cessing (with voice annotation), electronic
spreadsheets, business graphics, database, ‘ S
forms and communications. IR o
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 withany /7 g&g
existing PBX and central office phone services. oo
Let's talk price/performance margins. Sydis would like
to speak to OEMs. Priced lower than other systems that
don’t support voice, the VoiceStation System is worth

talking about.
CIRCLE NO. 36 ON INQUIRY CARD / e(\"’
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The Sound Decision. 6\5
(408) 243-8430

iceStation, Sydis and Sydis Information Manager are trademarks of Sydis, In: ((\ \
IM is an acranym for Sydis Information Manager. Xenix is a trademark of “\'b $’b {\ < @)
1es.
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Before you buy a printer
look at the fine print.

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 FUSH A EUTTON AND YOU CAN FRINT OUT A WHOLE FAGE OF URAFT CORY

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,

double-—-width and condensed . 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

@ & O ¢ o o & o o o o

12.9

9.0

dlilgliftlall
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British firm offers 432-based system,
claims advantages over Intel’s 432/670

U.S. licensees and distributors are
being sought for an expandable
board-level microcomputer config-
ured 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 acknowl-
edged 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 uU.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 Ple, one of the
U.K.’s largest electronics manufac-
turers.

Intel sees hosting Ada programs
as a major role for 432-based
computer because of the 432’s
parallel architecture. Gordon be-
lieves the physical compactness of
the HIS 432 lends itself “ideally” to
embedded systems, a major applica-
tion 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 de-
signed to fit into any Multibus card
cage. She says a complete HIS 432
can be buried in an Intel Microcom-
puter 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 equiva-
lence. But it achieves higher
performance by employing a 64-bit-
wide ribbon cable bus to link the
processors directly with the memo-
ry.” Intel uses the 32-bit-wide
sysbus in the 432/670. Compactness
has been achieved partly by using a
compact four-chip bit-slice proces-
sor 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 482/670 uses
standard boards rather than Multi-
module cells to minimize manufac-
turing costs and maintain industry
compatibility.

The HIS 432 employs two types of
Multibus-sized boards. The proces-
sor 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 memory-
arbitration devices and incorporates
extension cell sockets. The other
HIS 482 board, called the system
board, includes 0.5M bytes of main
memory, implemented in 64K-bit
RAMs, a 32K-byte input/output
memory and a socket for an 1/0
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 sys-
tem cell comes with one general
data processor and one interface
processor. One processor cell can be
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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 mem-
ory as much as 1M byte and 1/0
memory as much as 256K bytes,
(128K bytes for each 1/0 channel), if
each system board has an VO
memory cell extension. A memory-
extension board providing an extra
1M byte of main memory is also

INTERNATIONAL

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 memory-
control unit, which could replace the
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 more
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
machine. —Keith Jones

Occam is a language considerably
less well-known than Ada. But, like
Ada, it lends itself to the parallel-
processor 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 philoso-
pher, William Occam, who proposed a
method of tackling intellectual prob-
lems 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:-B, the only other primitive
processes Occam uses are ones that
use input/output channels to link
concurrent processes. Single chan-
nels or arrays of channels can be
declared using a key word, CHAN, and

OCCAM LANGUAGE IS SUITABLE TO PARALLEL
PROCESSING ON INTEL 432-BASED SYSTEM

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
SEQ, 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 coven-
tional 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
Inmos Ltd.,, owns Occam. Inmos
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 ucsp
p-System Version 1v, including the
Apple 11, the IBM PC and the DEC LSI-11
and vax machines.

The only hardware systems Inmos
now sells are memory devices, but
the company is developing what it
considers to be a revolutionary
microprocessor for parallel process-
ing. Called the Transputer, it is

intended to work with other identical
devices and use Occam as an
assembly level language. Inmos is
secretive about the Transputer's
architecture except to claim that it will
combine 4k bytes of RAM, a
high-performance processor and mul-
tiple 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
2.5 billion instructions per sec.—all for
$500.

But Inmos may never bring such a
product to market because the
company, majority owned by British
government agency the British Tech-
nology Group, lost about $30 million in
its 1982 fiscal year ending Dec. 31,
1982, and had revenues of only $20
million. Unless Inmos can approach
profitability this year in the cutthroat
market for 64K-bit dynamic RAMSs, a
Conservative government—strongly
opposed to public ownership—may
write off the more than $150 million of
public money invested in Inmos and
dismantle the company. Meanwhile,
Inmos has been forced to hunt for
fresh funding from private sources
rather than the government.
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160M bytes 4-inch reel

Single capstan Standard %-inch tape

o drive
2
=
)
>
g
)
5 24 tracks Lt ;
k| serpentine Precision guidance
®
Discrete Superior ISV and
track erase tape tension control
Under $1,000.00
in OEM quantities

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

It's your choice.

At Rosscomp, we build
the industry’s finest, most
dependable %-inch magnetic
tape drives to back up high-capacity Win-
chesters. Our D160 records 160M bytes
on 24 tracks in less than 20 minutes,

uses standard -inch tape, and fits into way in storage capacity.
an 8-inch envelope. No one And that means you've
else can say that. got a lot more to lose.

ROSSCGOMP

We're backing up your future.

16643 Valley View Avenue, Cerritos, CA. 90701 (213) 926-5533
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Smart and SASI—
that's our newest
Winchester

Disk Controller,

Now you can take advantage
of ourYellow Brick Road to higher
performance, lower cost disk
controllers, and get a SASI/ANSI
SCSl interface, too.

Our newest version of the
WDI002 has a SASI interface to
two Winchester drives or, with
the addition of our new WDI770
one-chip floppy disk controller,
up to two Winchesters and four
floppies from a single board.

This new SASI interface
board includes our amazing
WDIO0I0 VLSI Winchzster Con-
troller, 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 SASI board
has far fewer ICs than a Xebec
or Adaptec controller. So it's
more reliable. More importantly,
it demonstrates how our propri-
etary chip-making wizardry works
to your advantage to drive costs
down, down, down.

Be smart. Get SASI from
Western Digital. Just give us a call
at 714/966-78217.

WESTERN ger/Ilgﬂf
Components Group,

2445 McCabe Way
Irvine, CA 92714, 714/966-7827
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CDC investment may

lead to

IAPX 286-, 432-based products

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 Ple, one of
Europe’s largest system integra-
tors. €DC 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
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 proces-
sors while retaining compatibility
with the large quantity of applica-
tion 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 pro-
gramming system) operating sys-
tem, which looks to a user like DEC’s
RSTS, says Gow.

Systime’s latest S series machine
is scheduled for release in July. The

$4000 is configured around the iAPX
286. It will include an operating
system resembling VMS on 382-bit
DEC VAX superminicomputers. The
$4000 is said to provide performance
up to the PDP-11/70 level and will
use CDC’s latest 8-in. disk drives,
the fixed FSD and the removable
RSD.

CcDC officials are reticent about
the company’s plans for Systime
products in the uU.s., although a
company spokesperson notes that
the s series is “an ideal vehicle” for
CDC’s computer-based Plato educa-
tion 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 VAX 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 transac-
tion-processing system for DEC
machines, primarily the VAX.
Systime launched Systel in the U.s.
in 1981 from its Columbia, Md.,
office (MMsS, 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
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[ntroducing
a brainy new
solution from
the Wizards

of Winchester

Disk Controllers.

U.S. OEM Quantities

A new Winchester controller. Plus floppy controller. On one low cost board.
Small enough to mount atop a 5'%" drive. And ST500/SA1000 compatible.
"Smart’ 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) its $50 less than its predecessor, the WDIOOL.

The big news, though, is that weve made the WDI002 the brainiest disk
controller yet, with an abundance of new LSl innovations. Such as our WDI0IO
single-chip Winchester controller device. It replaces the microprocessor on
our earlier boards. And about 25 other devices. Plus weve added the new
WDI014 Error Correction device and the WDIO0I5 Buffer Manager device.

Because just about every system with a Winchester has a floppy nearby,

WDI00I
Summer 82
$245

Components Group, 2445 McCabe Way, Irvine, CA 92714, (714) 557-3550
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WDI003

Summer ‘83 Fall 83

SI75

we included our new WD279X single chip floppy disk con-
WDI0O4 | troler, too. So you get a complete, powerful solution on one
reliable 5%" x 8" board. And you're on the upgrade path to
our upcoming WDI1003 and WD1004 boards.

To make our disk controllers even more irresistible,
well customize them to your bus and form factor. Or sell
you our LSI, along with everything you need to build a
controller yourself.

It doesn't take too much brains to see that its safe, smart
and simple to commit your disk-based systems to WD. Call

our controller hotline, 714/966-7827 and well arrange to sit
down with you and get into the details you need.

WESTEg[g f?/rG/Ifo'Aé

' A
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THE DATA DETECTIVE #2

The Case of the

Spurious 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. In-
explicably, 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 | 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?

Deta in

et it
202 202 Dete out
1200 BAUD | |\ gagep Linge | 1200 BAUD Request o send
MODEM MODEM
Clesr 10 send

Figure 1: System under investigstion in the search for the spurious X-off.

am4cvEOO

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
fourwire 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
circuit board. ZRc

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, cabinets, 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 Communica-
tions” — 209 pages $32.00.

%

GLASGAL b

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 govern-
ment’s policy of privatism. BTG is
seeking a buyer for peripheral and
terminal manufacturer Data Re-
cording Instrument Co., whose
subsidiary, disk drive builder Unit-
ed Peripherals Ltd., now shares one
feature with Systime—a large
minority holding by CcDC—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 bank-
ing 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
time 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 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 environ-
ments.
Other articles will cover:
*Fiber optics for local area
networks.
eGraphics
compatibility.
*A desk-design station with
multi-mode graphics.

hardware
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a single source for multi-processor,

designed for OEMs and systems integrators.

Now that’s intelligent.

Intelligent
introduces the Dat8

multi-processor, multi*
user computer system,

The Datavue system offers OEMs
and system integrators a powerful
solution for multi-user, multi-tasking,
terminal-based environments—
and all the advantages of single-
sourcing.

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—deci-
sion support systems, office auto-
mation, management productivity,

66

and even process col
provides a simple computifg
ronment with a dedicated comg
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 |/O. Each user gets a
full microcomputer with a Z80A,
64Kb RAM, and CP/M*2.2. As a
result, all users get stand-alone
performance with the economies of
amulti-user shared resource system.

the precise
amount of storage: d
80Mb 5% Winchester hard disk,
and either a 1Mb floppy ora 20Mb
streaming tape for back-up.

Intecolor 2405

Addi

your customens :
Intelligent Systeri ' id
leader in designing & panaractur-
ing color graphics terminals. Now,
you can profit from our expertise
with: The Intecolor 2405, the indus-
MINI-MICRO SYSTEMS/June 1983



£$1295. The unique Datavue
-column monochrome terminal
r spreadsheet applications; only
$1795. And the Intecolor 8301R, 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

l-user computer systems

1

‘Datavue price/performance wins,

especially with heavy compute

requirements. For example, a four-

user system with a full microcom-

puter for each user is only $7045—

oronly $1762 a user! This four-user

system includes:

¢ 4 microcomputers, each with a
Z80A, 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, com-
patible with the world's largest
library of off-the-shelf software.
CIRCLE NO. 41 ON INQUIRY CARD
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Advanced architecture gives
each user a microcomputer
card with a Z80A and 64Kb
RAM, and lets you add up to
eight terminals.

Common Centronics
printer port.

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 sys-
tems, you can offer a single-user
home system that can be used as a
stand-alone @r with a modem to
commupi€ate with the base system.
The home system includes a Z80A,

_84Kb 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 dis-
counts are available. And a limited
number of dealerships are open. For
details, contact Marketing Com-
munications at 404/449-5961, TWX
810 766 1581.

AN INTELLIGENT SYSTEMS COMPANY

Intecolor Drive, 225 Technology Park, Norcross, Georgia 30092
404/449-5961, TWX 810 766 1581

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 breadth
of line you need—PRIAM.

Proven Performance. From the beginning in
1978, PRIAM has been the driving force in high-
performance Winchester technology. And our
technical superiority and high reliability have been
field-proven in the most dynamic multiuser/multi-
tasking environments.

A Growing Family Of Winners. 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.

PRIAM Winchester Family.

Size Model Capacity (Mb) Access Time
14’ 3350 34 46ms
6650 68 46ms
15450 158 46ms
8" 3450 35 42ms
7050 70 42ms
804 105 42ms
S < S02 55 32ms
503 71 32ms
504 86 32ms
505 11 32ms

SMART Interfaces. 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.

Or, if you have an SMD or ANSI controller, our
drives can be supplied with a matching interface.

Quality By Design. 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.

20 West Montague Expwy.

-
San Jose, CA 95134
(408) 946-4600
TWX 910-338-0293
FAX 408-946-5679
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Mini-Micro World

SHOWS AND CONFERENCES

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 microcom-
puters—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 includ-
ing Wang Laboratories Inc. and I1BM
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 8000 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 Dbattery backup, a 2-line,
24-character LCD and a é2-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 8K bytes
of RAM. The product weighs about 2
Ibs. The 100-employee company is
seeking U.S. agents to integrate the
product. The U.s. price is not
determined. In Germany, the prod-
uct was introduced at a price of
about $334 to $417, including the
attached printer and a briefcase.
Tricom plans to add an RsS232
interface by year-end.

Sharp Corp. debuted three micro-
computers and demonstrated micro-
computers driving industrial robot
models. The model 8100 business
computer is MC68000-based and
runs UNIX System I11. The 8100 has
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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) simultane-
ously out of a choice of 512 colors.
Peripherals include a variety of
printers, 5%s-in. floppy disk drives
and a 5%-in. Winchester. The
system is Multibus cempatible and
includes an Ethernet-compatible
controller board. Programming lan-
guages are C, FORTRAN, COBOL and
Pascal. A standard graphics pack-
age supports SIGGRAPH’s Core
Level 111 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 128K-
byte 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 micro-
computers, 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 3884K-byte increments.
The 12-in. CRT screen can be
purchased in green phosphor or
color. Included in the system are
dual, double-sided, 8-in. diskette
drives that hold 1M byte of
information each. Programming
languages can include Canon BASIC,
GW-BASIC, Level 11 COBOL, Pascal
and FORTRAN.

Fujitsu Microelectronics’ Profes-
sional 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. introduc-
tion. 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 z80 and a controller are
available.

West Germany leads the world in
the promotion of ergonomic stan-
dards for computer terminals, so
the Hanover show was an appropri-
ate launchpad for a microcomputer
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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 1BM 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
the 8088 in IBM’s product. Nokia
also points out its product’s
ergonomic advantages such as a
black-and-white display.

Sharp Corp. showed the 10-7000
prototype seven-color printer that
operates bidirectionally at 20 cps
and has a Centronics-compatible
interface. The ink-jet printer was
shown printing the screen informa-
tion 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
single pass at 30 cps. Both parallel
and RS232C interfaces are available.

Sharp Corp. unveiled two electro-
luminescent yellow flat-panel graph-
ic/character displays, which it also
released at the recent Electro show
in New York. The LJ-320U01 has 320
columns X 240 rows of electrodes,
while the LJ-512001 has 512
columns X 128 rows of electrodes.
Prices for single-unit quantities in
Japan start at the equivalent of
$1500. Sharp started production of
the units last month. Also intro-
duced was the LM-480001G graphic
LCD, which has a 480- X 128-dot
matrix and combines the dot-matrix
LCD panel with CMOS LSI on
double-printed wiring boards. U.S.
prices will be about $220 in
single-unit quantities. Samples are
slated for delivery in July.

Although BASF ceased selling
OEM disk drive products in the U.S.
about two years ago, the company
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Hewlett-Packard plans to introduce its
Micro 1000 16-bit computer, code-named
Shoehorn, in the U.S. late this month or
early next month. The unit includes an
HP1000 A Series processor, a 10M-byte
Winchester disk drive, a Sony microfloppy
disk drive and the RTEA operating system.
Prices start at $9500.

Also at HP’s booth was the eye-catching
ruggedized terminal displayed in a fish
tank. The model 3081A data-entry
terminal, slated for introduction this
month, is targeted for industrial environ-
ments in which the air contains
particulates.

remains extremely active in the
European market. It used Hanover
to unveil several new products. The
6138 floppy disk drive, a 5%s-in.
unit, is only about 1.84 in. high and
said to be the flattest drive in the
world. BASF quotes an unformatted
capacity of 1M byte. A height of only
2.34 in. is a highlighted feature of a
new 8-in. BASF floppy drive, the
6105. A third new product, the 6185
fixed disk drive, a 5%-in. unit,
offers an unformatted capacity of
27.5M bytes on three platters.
NEC Corp. showed a prototype
X.25 fiber-optic network system
that operates at 10M bps. As many
as 120 NEC PC 8000 microcomputers
can be connected using the network.
Screen contents can be sent from pPC

to PC with as much as 8 km. (about
1.86 mi.) between stations using
repeaters. Called the c&cC-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
OmniNet. Although similar to a
fiber-optic networking scheme de-
veloped 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 ad-
vantages 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/CD 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 Zz8o-
based 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.
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TECSTOR DELIVERS!

U.S. manufactured Winchester it
Series 3fixed disk drives, offering,

83 to 332 MBYTES, CDC/SMD

compatibility and rack mounting

(25.2inches deep). Tecstor delivers

evaluation units in 15 days ARO.
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Discounts of about 20 percent are
available for quantities of 200. The
8810 is sold toward the 8870 base,
Nixdorf officials claim, because of
the large amount of software
available for the 8870. Nixdorf is

SHOWS AND CONFERENCES

trying to build distributor channels
for the 8870, which, when coupled
with the 8810, is said to give
distributors a more powerful resale
tool.

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 transient
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
ENERGYGARD™ 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.

JEFFERSON®ELECTRIC
a division of Litton Industries

3 840 25th Avenue, Bellwood, lllinois 60104
Litton (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, cp/m
compatibility, a keyboard, a 145-cps
dot-matrix printer and dual mini-
floppy 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-pDOS. The
product is aimed at office applica-
tions. 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 A1 language. Thus far, the
system is limited but provides
computer-system-development con-
sultation, repairs faulty cars, names
an animal described by an operator,
detects contradictions in an opera-
tor’s input and detects circular
arguments. The commercial imple-
mentation may be available in one
or two years. One use for the
Al 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 knowledge-
based AI system, according to
Nixdorf sources, would require 0.5M
bytes of memory and a 20M-byte

MINI-MICRO SYSTEMS/June 1983
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Now you can combine Information Management,
Office Automation, and Corporate Database
Processing with the Britton-Lee IDM SYSTEM 600.

How do we achieve this?

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.

1
By tying your workstations, your personal computers,
your mini and super minicomputers and your mainframe to the
Britton-Lee Shared Database Resource.

Get the corporate information story. Write or call us.
L]
II Britton Lee,Inc.
90 Albright Way. Los Gatos, CA 95030. (408) 378-7000 Telex: 1
CIRCLE NO. 46 ON INQUIRY CARD
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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

SHOWS AND CONFERENCES

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

L 4

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.

Everest
Electronic
Equipment, Inc.

i ~ CIRCLE NO. 47 ON INQUIRY CARD

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

*DEC is a trademark
of Digital Equipment Corporation

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 JpP 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 charac-
ters 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 con-
firmed 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 5% - 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 plat-
ters, compared with 11M 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 distribu-
tor 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 manufac-
turer Docutel. Docutel-Olivetti
sells Olivettis M20 microcomputer
line and most other end - user
products in the U.s.

—Lori Valigra and Keith Jones

NEXT MONTH IN MMS

The Systems in Manufacturing
section will center on the hottest
item today—robotics.

MINI-MICRO SYSTEMS/June 1983
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The Nlew Definition
of Performance

The CSS-800 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.

The DEC Plug-in Solution Totallly DEC* com-
patible, the CSS-800 emulates the RKO7 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
574 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
(800) 368-2811, and we'll show you the tech-
nology of TOMORROW.

*DEC, RKO7, TU10, RSX-11, RSTS/E, RT-11, DSM, @-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
5100 Philadelphia Way

Lanham, Maryland 207086

(301) 577-2880 (800) 368-2811

TWX 710-826-0417
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Not a totally unexpected jump.

After we designed, built, and gelivered 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 5%4” 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 5Y4” 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 40-
megabyte versions. Capacitics that are extremely
di;%cult 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, casily 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 helpccf) make us the leader in the 8”
marESct.

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
Oftice: 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.

ouANTUM

©1982 Q. C. Q500 and Q2000 are trademarks of Quantum Corporation.
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Universe 68/05 First

to Smash Price Barrier
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.

Outperforms VAX*

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

MIPS J1.25
Cycle
time
Bus 20 Mb/sec
rate 113.5Mb/sec
Price ] slqK
0 | $60K
Universe 68/05 [[] VAX-11/750 [}

Jputer Breaks SIOKI

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

High-Speed 68000,
4KDb 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 68000 /O
processor, four serial I/O 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.

CHARLES

o -

" W : m i

>

UNIX-Coc

eal-Time OS, Too
UNOS* our UNIX* Rev7-compatible

», operating system with real-time fea-

tures, 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.

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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An analysis of news, issues and trends affecting the computer industry

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 telecommunica-
tions. 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 develop-
ment than in hardware advances, and this relative
strength is enhanced by the country/industry coopera-
tion 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 Europe-
an 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
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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 1/O. 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 Honey-
well Bull. Academic institutes and software houses also
figure strongly in Ada-Europe’s membership. Not
surprisingly, therefore, Ada-Europe includes an infor-
mation-dissemination working group aimed at estab-
lishing effective communication between members.
Chairman of the group is Mel Jackson, principal
research engineer at Standard Telecommunications
Laboratories, Harlow, England, part of telecommuni-
cations-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 packet-
switched networks.” Jackson says the European Com-
mission is funding the development of suitable commu-
nications software for users’ machines. The system may

81



The Interpreter

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 communi-
cate 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 newslet-
ter 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. Depart-
ment 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
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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, computer-
integrated 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 differ-
ent 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 develop-
ment.” 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 Inter-
face Team Industry and Academia, a U.S. group
developing standards to promote interoperability
among APSEs. Established as a spin-off of the DOD-
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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
dual-microprocessor GR-2412 raster
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 anti-
aliasing 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 transfor-
mations. Closed figure drawing. Up to
768K bytes of local segment memory.
And a software utility package that

Plot 10 and 4014 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-2412, 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.

-SCAHAN

Seiko Instruments U.S.A., Inc.



5Mb on the half-

Seagate Technology g < The
down-sizes the Winches- offers the perfect half-

ter again. Now you can same five mega- - high companion.
store five megabytes bytes (formatted) of storage Now you can fit two half-
on-line in half the height capacity inanew, low-profile high discs, our new ST206

of our standard 5%" design. And we've included  and any half-high minifloppy,
Winchesters. rugged plated media for in the same space as our stan-

Our new half-highST206 even greater reliability. dardWinchester. The ST206 is



shell, from Seagate.

the perfect size for your new,
low-profile system designs.
It's also rugged enough for
portable applications.
Nothing has changed
but the size.

The half-high ST206 has
the very same capacity and

interface as the OEM’s favor-
ite Winchesters—the Seagate
ST406 and our ST706 remov-
able cartridge \X/inchester. It's
Just smaller.
Shrinking the cost
of Winchester.

We've reduced more than

size. The ST206 is an excellent
value. Especially in volume.
Get small now.

Evaluation units are avail-
able now. So don't wait for
promises. Call Seagate today
and get five megabytes on
the half shell.

Seagate Technology

360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550, TELEX 172114 SCVL
Regional Sales Offices: Hopkinton, Massachusetts (617) 435-6961; Newport Beach, California
(714) 851-9964; Richardson, Texas (214) 783-6711; Schaumburg, lllinois (312) 397-3727
European Sales Office: Kreillerstrasse 21, 8000 Munich 80, West Germany, 89-43-13-900,

TELEX 5 213379

Authorized U.S. Distributor: Arrow Electronics

“Turning the tide in disc technology”
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Anadex leENT/scnlsew Printers:

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 — sig-
nificantly reduced their system noise levels by in-
stalling our Silent/Scribe matrix impact printers.
Operating at less than 55dBA, they run almost un-
noticed 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

L

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

So call us today at the toll-free numbers listed
below for complete details and to set up a demon-
stration.

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

ANnadex ..
U

©Copyright 1983, Anadex, Inc.

FOR THE WORLD

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, IL (312)671-1717 « Wakefield, MA (617) 245-9160
Hauppauge, New York, Phone: (516) 435-0222 » Atlanta, Georgia, Phone: (404) 255-8006 ¢ Austin, Texas, Phone: (512) 327-5250
ANADEX, LTD. » Weaver House, Station Road * Hook, Basingstoke, Hants RG27 9JY, England ¢ Tel: Hook (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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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 project 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 appli-
cation development.

The feasibility studies supported by the commission
can receive 100-percent funding to a total of 100,000
ECUSs. 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
describe a set of tools that can be used and interlocked
with an APSE. The study investigates the 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 FEuropean methodology, was used for
developing an expression of requirements 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
requirements into a formal, independent language.

TWO ADA GROUPS PLAN PRODUCTS

The two 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 1BM
Personal Computer.

With its fault-tolerant 16-bit CR80
system, Christian Rovsing, Copenha-
gen, Denmark, will be one of the
earliest companies to offer Ada in the
u.S., says Borge Bestergaard, presi-
dent of the company’s u.s. Defense
division in Thousand Oaks, Calif. CR is
a member of the consortium handling
the commission’'s second major
development project, which centers
on a portable minimal Ada program-
ming 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 consort-
ium is Italy’s Olivettti,which is leading
the work on the MAPSE, says project
secretary Fabio Giammessi at

Olivetti's office-automation depart-
ment in Pisa. Giammessi says
Denmark’s bbc is developing A Code,
a portable, low-level, microprogram-
mable, 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 z8000-based
microcomputer line, the M-20, is built.
Giammessi reveals that Olivetti may
use Ada to rewrite the s3000
operating system, which is currently
implemented in Pascal.

Olivetti is also considering develop-
ing 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 Olivetti's rather
cautious approach to the u.s., CR has
sold about 25 cCRr80s in the u.s. over
the last five years. Bestergaard of CRr
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 pbc plan to make A Code
portable across stack-oriented ma-
chines. He also points to work on IML
7, a higher level intermediate lan-
guage 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 7 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 Commission is
prepared to give a maximum of 50
percent toward the cost of develop-
ment projects, as opposed to feasibili-
ty studies, which can get as much as
100-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 rea-
sons.
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Finally, Ada-oriented design specifications were
produced using ANNA, a language developed at Stan-
ford University for annotating Ada programs. The
study concludes that ANNA is difficult to use, although
it recommends that a new version should be investigat-
ed. 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 microproces-
sor systems that don’t share one main memory—that is,
in which multiple processors and memories are distrib-
uted among multiple buses. Italian industrial systems
house Zeltron Automazione, Milan, and SPL Interna-
tional, Abingdon, England, conducted the study. Study
team member Roger Stammers of SPL says, “Distribut-
ed 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-

] n replace a
on LSI/MSI devices, or how pr
~logic can eliminate the long lead times and prohlb! ve
- costs of custom logic. :
. To receive your free copy. circle the reader service
number, or for immediate action call Data 170
TOLL-FREE at 800-426-1045.

10525 Willows Rd. NE )
C-46, Redmond, WA 98052
Tel. (206) 881-6445

CIRCLE 58 FOR LITERATURE.
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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” adminis-
tered 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) indicat-
ing 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 hard-
ware. 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, Lon-
don, 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, Heng-
elo, 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 applica-
tions. CHILL has been adopted as a standard by
international telecommunications body ccITT, but Nis-
sen believes that Ada will be adopted more widely
because of its popularity among the academic
community. )
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CANON OFFERS A SMALL SENSATION:

The thinnest megabyte
IN the whole wide world.

Everybody else’s half-height 5%" floppy disk
drive is at least 41 mm high.

Our new 1-megabyte 54" floppy disk drive
3 (MDD 221) is a mere 33.5 mm.
And our 2-megabyte dual disk drives
Mop (MDD 422 and 423) are only 57.5 mm high —
i, a mere 28.75 mm per megabyte!
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
e Wear and shock resistant thin head —
designed and manufactured by Canon.

e Soft-landing head mechanism eliminates tap
damage.

® Brushless direct drive motor.
® Low parts count.

® No lubrication required.

® Total head shielding.

o Circuitry designed for least amount of noise
interference.

Design Benefits

® Space savings.

e Front panel removable.

® Available with standard half-height panel as
option.

® Industry compatible interface.

® Low power consumption.

Dual Drives — MDD 422, MDD 423

® Two drives equal only %4 the height of
standard 5%4" floppy drive.

e Cost savings: less than the cost of 2 separate
drives.

® Power savings: two drives require approx-
imately the same power as only one drive.

e MDD 422 has one stepper for both drives;
MDD 423 has separate stepper for each drive.

Canon
MDD 422 & 423

( Canon Standard ! We have a lot more to tell you about these
e MDD 221 half-height Dual drive Standard drive :
335 41 mm 57.5 mm 82.5 mm 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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”Oll(ay IBM,
youre smart.
But you're not
smart enough.

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

“Now don't get us wrong. We know your
terminals have local storage. Cursor editing. Line
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-compati-
ble terminal and move it up past smart, past
intelligent and turn it into a functioning
standalone interactive workstation with per-

sonal computing capability. For not much money.
And it only takes five minutes to install. How's that
for smarts?

“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 data-
base, with other non-IBM host com-
puters 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
electronic 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 pro-
ductivity, IBM. For not much money and no
trouble at all.

Contact one of our guys for more informa-
tion. Write 3R Computers, 18 Lyman Street, West-
boro, MA 01581. Or call us at (617) 366-5300.

W&W»wz% ey, T\
1 , 1

;R

Making IBM smarte

© 1983 RRR Computers, Inc. Avatar is a trademark of RRR Computers, Inc
IBM is a registered trademark of International Business Machines Corp
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Personal computers’
terminal market boundaries

By Dwight B. Davis

CRT terminal manufacturers recently started getting
new competition from personal computers masquerad-
ing as networked terminals. These brash newcomers,
often carrying the communications-oriented moniker of
“intelligent workstations,” couldn’t compete with com-
modity-level terminals on a price basis. But they could
offer a major advantage that helped offset their higher
prices: along with performing standard-terminal data-
base entry and access functions, the personal comput-
ers/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 capa-
bilities—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 VT100 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 market-
ing. 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
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entry further clouds

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 IDC, 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. IDC 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 be-
tween 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 straight-
forward database-access operations with no require-
ments 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 PLANSS...

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 compary you can plan on supporting you with quality

and volume deliveries.
We’ve got the specs. Our V100 Series 5"

Winchester disk drives provide 3IMB, 52MB and
72MB capacity, 30 msec average access time, and
industry standard mounting, interface and
transfer rate.

But just 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 31IMB, 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.

VERTEX

PERIPHERALS
You Can Plan On Us...
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What's it worth to you...if Zilog can
prove that System 8000 1s the most

powerful Unix-based microcomputer

you can buy?

There's only one way to prove that
one computer system will out-
perform all others. Benchmark it.
Test it. Then compare the results!
That's the challenge we're giving
to OEM'’s and systems houses
serious about multi-user systems.
Run your benchmarks on any
other two UNIX-based micros
and. ..

WE'LL PROVE.. .that the

e System 8000 has more raw
computing power —so your CPU-
bound programs run faster.
2 WE'LL PROVE...that the

e System 8000 achieves higher
data throughput; that it can open
bottlenecks in your I/O-bound
applications.

WE'LL PROVE...that the

e System 8000 supports the
UNIX operating system more effi-
ciently; that our computers spend
less time running the operating
system and more time running
your programs.

4 WE'LL PROVE...that the

e System 8000 family best with-
stands the demands of a multi-user
environment; that its carefully
designed architecture compares
with that of minicomputers.

So, what's it worth to you if we
can prove System 8000 is the
most powerful UNIX-based micro
you can buy? Money? Time? How
about your success as an OEM?

The System 8000 family is
priced from $14,950 to $37,950.
Its industry-compatible languages
open a wide range of mini-
computer applications, making
it the best buy for your money.
CIRCLE NO. 63 ON INQUIRY CARD

But don't take our word for it. ..

Take the System 8000 Challenge.
Send for our challenge kit and test
any other two UNIX-based micros.
Bring your results into any Zilog
sales office and compare them with
the tests you run on the System
8000. If we don't win, then we'll
give you something valuable for
taking the challenge. Call Zilog toll
free at 800-841-2255 for your
challenge kit and start comparing
today. Or write: Zilog, Inc.,
Corporate Publications, Al1-5,
1315 Dell Avenue, Campbell, CA
95008.

*UNIX is a trademark of Bell Laboratories.

z : 1
Pioneering the Microworld
An affiliate of EXON Corporation



The Interpreter

TeleVideo Systems Inc.’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, TeleVideo 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 MecPhail, 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
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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, “Ex-
cept 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
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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 be-
cause 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 expan-
sion 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.

TeleVideo Systems Ine., 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 remains
“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 microcom-
puter products,” he says. He also questions the wisdom
of terminal manufacturers that introduce microcomput-
er products that, in effect, compete with products
manufactured by the terminal companies’ OEMs. “Deal-

If there were any doubts about the
likelihood of terminals and personal
computers competing for similar
applications, 1BM Corp. has assuaged
them by supporting a mix-and-match
approach. IBM’s provision of a 3270
emulation option for its PC has

personal computers for terminals,
says Robert Katzive, vice president of
the computer division at Gnostic
Concepts. “iIBM’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, 1BM has
announced its 3270 Personal Com-
puter attachment and keyboard-less
PC system units, which essentially
permit an i1BM 3278 display terminal to
function in a local-processing, “per-
sonal-computer mode.” The attach-
ment 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-

blessed the concept of substituting

chrome display. It also provides
printer adapters and a path for data
transfer between the 3278 and the PC.
A second element, the 1BM PC 3278
attachment option, provides an adapt-
er 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.

1IBM 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 dis-
counts 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
PCc that emulates a 3270 or 3770
terminal is the ability of the former to
perform concurrent operations, says
Bob Baden, a senior product adminis-
trator at 1BM. 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

IBM ENDORSES TERMINALS AS COMPUTERS AND
PERSONAL COMPUTERS AS TERMINALS

machine.

Baden says no clear-cut boundary
exists between applications rbas&
served by standard pPcs 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 telephone-
line connection to the host,” he says.

The 3270 pPc attachment, on the
other hand, communicates to the host
through an 1BM 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 ap-
proach 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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Why it’s worth every nickel.

& e ™ Sl .
If youﬁéeer nickef thise
terminal ¢ nd to end, it wodit

Md o

lead to a real bargain.

Because if you're th
professional who buys an Ann
Arbor terminal, you put the em-
phasis 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 in-
credible value for the money.

See us at Siggraph ’83, Booth #1343
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ard-working keyboard with-

dozens of programmable keys
Then there’s the fully

buffered peripheral port with

separate, user-settable baud rate.

ANSI-standard coding. Multiple
page and window capability.
Pause and Meta functions. Tilt-
swivel or rack mounted frame.
And dozens of other ergonomic
features that have made the
Ambassador a favorite among

ow 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 313/663-8000. You’ll
find it worthwhile.
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AMNN ARBOR

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 whe 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 microcomput-
er 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 net-
working world and use that experience when they build
personal computers/workstations. And Maurer at Es-
prit, says, “The micro is the easy part of the system. To
build a z80 board with 64K of memory is not much of a
chore. And if you make it compatible with cp/mMm 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 TeleVideo,
you've got enough breadth to handle the whole cluster
on your own. But even TeleVideo 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 net-
worked 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 ex-
change 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 Vvisibility 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 BSC/SNA 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 func-
tions.” 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.” U
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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 .

* Or suppose yoi're scaling
up thesystem rom a lo w—end
" single-user version to a large-

added softwar

“bi ersy»sfem ou al
nﬂgghrgescale

scale multi-user configuration.

16 asynchronous channels are
available.

All this without costly and
time-consuming SYSGENS.

Only a few menu-driven param-

eters need be adjusted.

It's also reassuring to know
that OMNIX is ‘upgradable
through the entire Computer-
Automation 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 hard-
working utilities. It includes
a handy screen generation
capability and an ISAM file
manager that supports all of
the data access, protection
and I/0 methods required for
really efficient business
systems.

THE PROFITABLE OMNIX.

It still takes money to
make money, but with OMNIX
it takes a lot less—
in fact, somewhere

. between

" $5,000
and $15,000
in modest OEM

quantltles
‘And the sav-

o gs on your™ .
s%:w e develop-

" ment ffdrt cut those costs

down even more.
~Conclusion? Byte for 5,
.byte, no other multi- g B
user, multi-tasking
system even comes
- close to the bot-’
“tom line bene-
fits of







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 RLO2s 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
RLO02, 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 RLO2s 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 utili-
ties. What's more, our emulation of the RLO2 and

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 Clara, CA, (408) 727-3163.
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The Shortest Distance Between
Your Micro and Data Storage.

DTC has what you want in Winchester 5%'/3" Family 8" /14" Family
controllers. Host adapters that match our (Fixed and/or Removable) (Fixed and/or Removable)
controllers with all popular microcomputers.

Winchester control plus streaming tape

and diskette support. Backup control with

selective direct tape access or automatic ' Popular
save/restore. Programmable for different - i iy - —
Winchester models. For information, circle 5150 Micro-Computers i ‘ .
our readers’ service number. For faster b i

response, call (408) 496-0434. In the East,
call (617) 275-4044.

DTC Drive enclosures and integration

; ; . Industry Host Industry
services can simplify your system needs. 0S

) -1 7\
Standard Standard 2
SAsiscsi 4 Adaptors § SAS!/SCSI biaon

Interface

Interface

Helping you manage information
Data Technology Corporation

2775 Northwestern Parkway oy g, A0 v
D c Santa Clara, California 95051 bk ) ek ‘
Tel: (408) 496-0434 [ =ncoged :
Eastcoast (617) 275-4044 r Ade ; L ‘ Industry Standard ANSI
. TWX: 910-338-2044 <
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=
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Now distributed
by Wyle.
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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.”

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 require-
ments of printing Kanji characters led the Japanese to
concentrate on facsimile thermal printing some time
ago, and companies such as Mitsubishi Electronics, Oki
Electrice, 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 “plain-
paper” 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
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NEC 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.”

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 process-
ing. 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. 85). Peckham believes that, by the end of
this year or early next year, thermal transfer printers

S RO T

Bob Peckham, thermal print head product manager at Rohm
Corp., believes thermal transfer printers will make dramatic improve-
ments in resoiution, speed and color over the next year.
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A simple analogy that explains why 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 sys-
tems 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/0 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 econom-
ical 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 modifi-
cations.

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 systems.

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.

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.

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

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.

Want a race?

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,

CA 95050.

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

" PLEXUS

Built for speed.

VAX is a trademark of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories. MULTIBUS is a registered trademark 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. Thou-
sands 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

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-

HOW WE WON
THE PRINTER WARS.

tility into microgomputer 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 field-
proven 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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on the market will have print quality that surpasses any
typewriter. He also expects that, with the develop-
ment 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 usual-
ly point first to the costs of consumables, particularly
transfer ribbons, Peckham says they may be overstat-
ing 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 manufactur-
ers 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 notice-
able.” 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 enthusi-
astic about the color advantages of thermal transfer,”
says Harry Schofield, design engineering manager at
Gulton Industries, East Greenwich, R.1. “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 require-
ments 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
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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.

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
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“] chose TeleVideo's
Personal Computer for all

the things IBM left out.”

[ didn't choose TeleVideo 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. [ can
use that extra capacity.

My TeleVideo came with a big 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 |
do.With IBM, you pay more for a smaller
12" screen that doesn't tilt at all.

Another thing I like. TeleVideo's key-
board is so lightweight and comfortable

my fingers hardly know theyre 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 [ 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 [ did and compare.
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., Sunny-
vale, CA 94086, call toll-free 800-538-
1780 (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

TeleVideo Systems are fully serviced nationwide by TRW

*Based on manufacturer’s suggested retail prnices for comparably equipped computer

& Televideo Systems, Inc.

IBM is a registered trademark of International Business Machines, Inc. CP/M 1s a registered trademark of Digital Research, Inc. MS-DOS is a registered trademark of MicroSoft, Inc
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Ithaca’s Encore Computers, Designed For

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, per-
formance, reliability, application versatility and expanda-
bility 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 I/O requirements.

Proven Performance
ENCORE's unique design can provide up to a 500%
increase in throughput on disk-intensive programs.

TM ENCORE is a trademark of Ithaca Intersystems, Inc

Those Who Desire The Best.

® CP/M and MP/M are registered trademarks of Digital Research, Inc

CP/IM® MP/M® and XENIX® operating systems as well as
a selection of utility, development and application soft-
ware, give the Ithaca ENCORE the increased program-
ming capability you would expect from the best.

Ithaca’s ENCORE™ . . .simply the finest price/perform-
ance, 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. !‘I

(opeerSsy V%IT(L“{]UD%’”

200 E. Buffalo St. Ithaca, N.Y. 14851

® XENIX is a registered trademark of Microsoft.
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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, un-
limited 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.

Home computer applications

David Zimmerman, market requirements and plan-
ning 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 applica-
tions 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 applica-
tions, particularly as part of the general trend accept-
ing 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
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Robert Cowan, C. Itoh Electronics vice president, believes
established impact technologies will continue to have the advantage
over thermal transfer in many applications.

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
technology. “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
that 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
transfer 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 encour-
age 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. O
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The AMB-83
delivers a lot more

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

Not only does the ABM-83 offer far more features
essential in day-to-day data entry and word pro-
cessing tasks than the 920 or 925, but the ABM-83
provides designed-in end-user ergonomics better
suited for a highly productive business environ-
ment. 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

\<O_7v““

features for a
lot less
money

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.

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

In addition to the ABM-83 shown, ask about the
unique ABM-85H that offers user selectable embed-
ded or non-embedded attributes, 93 graphics and 4
international character sets: all set-ups, 16 pro-
grammable function keys and programmable
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 manufactur-
ing 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 key-
board-based terminals will enjoy the most market
growth, but vendors of bar-code readers and voice-
recognition 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 Manage-
ment 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 Com-
puter 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 keyboard-
based 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. ‘Keyboard-
based 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
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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 installa-
tions 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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Systems in Manufacturing

A Computer Identics’ 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.”

The standard keyboard

The most popular data-entry alternatives to clip-
boards are keyboard-based terminals. Craig says
keyboards are ideal for applications in which much data
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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 ex-
pensive 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 spe-
cializing in automatic data collection—says that, al-
though 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, 3 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, manu-
facturers 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, Sep-
tember, 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 presi-
dent of the Automatic Identification Manufacturers
Association. “If you’re going to have a person sitting in
front of a keyboard recording information, then you’re
not going to have an automated system. Bar-code
technology is the only technology that can eliminate the
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A Question For Every PCB Designer:

How Do You Spell
CAD-Creclibilp

In Europe, It Is Spelled CALAY'!

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 USA.

The Calay VO3 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-to-
finish autorouting, the ultimate
solution for most of your
PC boards is here. PC
boards are routed auto-
matically day, night or
during weekends without
operator presence or
assistance. In the morn-
ing of the workday,
completed PC layouts are
ready for further proces-
sing - even complex
digital and analog boards,
multi-layer boards, odd-
shaped boards, and those
very dense boards. No more

long hours to find the solution,
the Calay VO3 does it for you.

Calay V03 is based on U.S.
hardware. The computer, ter-
minals, digitizer, and peri-
pherals are U.S.-made and
assembled in the Calay facil-
ity in California. The amaz-
ingly efficient software comes
from the parent company in
Europe. The resultant combina-
tion gives you the ability to
make PC layouts faster than
anyone in your field, including
PCB designers who use our
competition’s latest CAD
equipment.

The price will surprise you.
The Calay VO3 costs dramat-
ically less than most of the
high-ticket CAD systems,
yet beats
them all in

o

ity

Richard A. Finn, President and
Chief Executive Officer
Calay Systems, Inc., US.A.

performance and productivity.

Since we started demonstra-
ting Calay VO3, it has been evi-
dent that the decision makers in
the respective interested com-
panies have determined time
and time again that there is no
alternative to the level of per-
formance and productivity of
the VO3 System.

“Examine the latest state-of-
the-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.”

CALAY SYSTEMS INC.

