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Optical disk drive loads a gigabyte per 12-inch plattér

H-P endorses sriuttered disk media
Natural-language processing exits lab
Content-addressable memory reduces seek time




It's easy to interface your 15” drive to a

Your %2"drive
connection.

DEC computer. When you have connections.

Dataram provides tape drive connections to your
host LSI-11, PDP-11, or VAX computer, with a
family of couplers/controllers that operate in
NRZI, PE, or GCR modes. Dataram’s
couplers/controllers operate with 15” tape drives
from all major manufacturers. As slow as 25 ips
— or as fast as 125 ips. 200 BPI to 6250 BPI.
With TM11 and TS11 emulations.

Start-stop or streaming. Efficient streaming is
supported by a unique RSX-11M utility,
FASTSAVE-11M, which provides optional
backup and save capability for Dataram’s
streamer coupler. A full one-year warranty is
standard.

For more information about

15” drive connections, call (609) 799-0071.
We'll help you make the connection you need!

STANDARD AND STREAMER GCR
AMPEX KENNEDY S1C
CIPHER PERTEC TELEX
CDC S. E. LABS
DATUM TANDBERG
DIGI-DATA TDX

Dataram Corporation. Princeton Road.

Cranbury, NJ 08512. (609) 799-0071.

LSI-11, PDP and VAX are registered trademarks of
Digital Equipment Corporation
FASTSAVE is a trademark of Computer Systems Advisors

DATARAM
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With all the clamor about personal computers,
a fundamental fact 1s often overlooked:
some simply work better than others.

Consider the COMPAQ Portable.

A computer will make you §
more productive. A
computer will make you
more efficient. You hear
it everywhere. But you
don’t hear much about
which computer actually
works best.

The COMPAQ Portable
fitsunder a standard airline
seat for business trips.

Works in more
places

With the COMPAQ™
Portable,you can be as pro-
ductive in your hotel room
or your lake house as in your

own office. It’s a reliable companion
on a business trip. It’s a powerful sales
aid in your customer’s office.

You can move it from office to of-
fice to share its resources. You can
move it into the conference room to
answer questions.

What’s more productive than a
computer? A computer that works for
you in more places.

Works with the greatest
number of programs

The most important consideration
when choosing a computer is “what
programs will it run?”

The COMPAQ Portable runs more
programs than any other portable. In
fact, it runs more than most non-
portables because it runs all the pop-
ular programs written for the IBM®
Personal Computer without any mod-
ification. There are hundreds of
them. They are available at computer
stores all over the country.

Imagine the power of a portable
word processor. There are dozens of
word processing programs available
for the COMPAQ Portable.

Planning, problem-solving, and
“what-ifs” are a cinch with a variety
of popular electronic spreadsheet

programs. The COMPAQ Portable
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runs them all.

There are accounting
programs for any-
thing from comput-
erizing your family
budget to full-scale
professional man-
agement of payables,

and payroll. :
There are programs

for making charts and

programs for com-

computers.
So you get portability
and you don’t give up
=l problem-solving power.
The combination adds
up to the most useful personal
computer on the market today.

Add-on options make it work
the way you work

Inside the COMPAQ Portable are
three open slots. Most portables
don’t have any. Electronic devices
called expansion boards fit those slots
and give the COMPAQ Portable new
powers. As with programs, expansion
boards designed for the IBM will
work. With them, you can make your
personal computer more personal.

Want to check a stock price? One
expansion board enables —
the COMPAQ Portable
to handle those communi-
cations over ordinary
phone lines.

Want to use your com-
pany’s central computer
files while you’re on a
trip? There are boards
that allow the COMPAQ
Portable to communicate
with a variety of large
computers.

Other boards let you hook
up controllers for computer
games, increase memory
capacity, or connect several
personal computers in a
network.

receivables, inventory,

municating with other |

¥

The added usefulness is free
The COMPAQ Portable doesn’t cost

any more than an ordinary desktop
computer. In fact, it costs hundreds less
than a comparably equipped IBM or
Apple® III. The COMPAQ Portable
comes standard with one disk drive
and 128K bytes of
memory, both of
which are usually
extra-cost options.
The bottom line
is t_his—yo,u
just can’t

All the popular
programs written
for the IBM PC run
as is on the COMPAQ
Portable.

buy a more
practical, useful, productive computer.

Compare the COMPAQ Portable.

For the location of the Authorized
Dealer nearest you, call 1-800-
231-9966.

©1983 COMPAQ Computer Corporation
COMPAQ™ is a trademark of COMPAQ Computer Corporation
IBM® is a registered trademark of International Business Machines

Corporation.

Apple® is a registered trademark of Apple Computer Corporation

Laomreaa

The most computer you can carry
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Direct-23%
OEM-33%

p.297 . ...Strategies shape floppy market
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(Get the PDP DEC Can’t Deliver

Get a System 58 from Cambridge Digital. It's the most compact, power-
ful PDP you can find, with performance levels no one else can deliver.

When you buy a System 58, you get a PDP-11/23, with your choice of
10.4, 20.8, or 41.6 Mbyte Winchester storage and one Mbyte Floppy
back-up. Our powerhouse features an eight-slot backplane that is a
fully extended LS| bus with 22-bit addressing capability, a multi-port
serial I/0, and up to 4 Mbytes of memory. All packaged in a 5 '/a-inch
compact enclosure.

Then, select your choice of operating systems and application soft-
ware. And, now you can even add VAX performance to your System 58
with Cambridge Digital’'s new UniVax board.

Order your System 58 today. We guarantee you'll get a system that is
fully tested and ready to go the day you get it.

For more information call or write.
Main Office Dept. 7401

P.O. Box 568, 65 Bent St.

Cambridge, Massachusetts 02139.
Telex 92-1401/COMPUMART CAM.
800-343-5504.

In Mass. call 617-491-2700.

New York District Office
516-935-3111. '

Cambridge
IMDigital =

DIVISION OF COMPUMART

The Edge in System Integration.
800-343-5504

*UNIX is a trademark of Bell Laboratories.
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REDUCE SERVICE COSTS

IN COMPUTER/ELECTRONIC SERVICE & SET-UP

esugnﬂﬁTE?ﬁh ex hand-held
control/display capabitity and
eliminate-the: for serviee
set-up control panels. Easily
customized, ruggedly built and

service personnel for running

dicgg)ostics, troubleshooting and

sef-up.
A

Termiflex Corporat

18 Airport Rd., Na :

Telephone: (603Y88953883 TWX: 710-228-7545
See us at-Wescon, Booth #4606, 4608.

Termiflex
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The New 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.
See us at Dexpo, Booth #1012 and Comdex, Booth #936.

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, B-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
(3011 577-2880 (8001 368-2811 EJ
TWX 710-826-0417 USDC
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U.S. DESIGN CORPORATION
5100 Philadelphia Way
Lanham, Maryland 207086




W\ l' A ”
STREAMER.

FORMATTED

The HCD-75. lts both.

Meet the high capacity %" cartridge
back-up system with the split personality.
The 3M HCD-75 does everything streamers
do, and more! Now you don't have to choose
between streaming and block addressability
for data storage. The HCD-75 lets you design
areliable system that does both. Best of

all, it's available right now —thousands of
them are already in use —with the following
high performance features:

HIGH CAPACITY —a full 67 megabytes of
formatted back-up storage — more than any
other )% "system and most 1" systems.

DATA/CARTRIDGE INTERCHANGE — un-
like some other systems, every HCD-75 drive

will read every 3M formatted data cartridge,
no matter where it originated. A unique
combination of stepper head and edge seek
features allows unlimited cartridge inter-
change between drive systems.

COST EFFECTIVE —you get more for less.
Total cost per megabyte with the HCD-75
is significantly lower than any other tape
system.

Put it all together and you have one of the
best friends a computer designer ever had:
the 3M HCD-75 back-up system. For more
information call (612) 736-9003 or write:
Data Recording Products Division/3M, 3M
Center 223/5N, St. Paul, MN 55144.

CIRCLE 125 FOR FIELD REPRESENTATIVE CALL. CIRCLE 135 FOR LITERATURE

3M hears you...




Editorial

Optical disk memory: new

techniques, old problems

To satisfy ever-increasing mass-
storage needs, system integrators and
end users will soon have the opportuni-
ty to implement optical disk drives that
offer higher storage capacities and
lower cost per megabyte than magnetic
disk drives. When incorporated into
existing or new computer systems,
these laser-based optic drives also
promise higher resolution, lower power
consumption and easier handling.
Moreover, they should even compete
favorably with the expected improve-
ments in magnetic disk technology, such as vertical recording,
thin-film heads and plated media.

But in their rush to market, optical disk drive manufacturers have
chosen to employ the dubious marketing strategy of most infant
technologies—the lack of standards or common approaches. For
example, the manufacturers’ optical standards committee cannot
agree on disk diameter, composition, thickness or center-hole size.
The result? Optical disks will come in a half-dozen different diame-
ters, ranging from 2 to 14 inches, in erasable and non-erasable modes
and in single- and double-sided formats. Other equally important
standards issues that need clarification for system integrators in-
clude compatibility, interfacing and software—inherent complexities
with any new technology.

As for applications, optical disk drives appear appropriate for data
and document file storage and retrieval, off-line archival storage and
on-line local storage. And, fortunately, they won’t obsolete Winches-
ter or floppy disk drives. In fact, they can functionally coexist in the
same network or system with Winchester and floppy drives.

In evaluating such applications, though, system integrators and
end users will probably move slowly and cautiously because the new
and untested optical disk technology differs radically from the
established and field-proven magnetic-disk technology. And optical
disk drive manufacturers will contribute to that slowdown by not
agreeing on universal parts and methods.

The successful introduction of optical disk technology into the
high-volume product market centers on solving users’ problems on a
price/performance basis better than magnetic disk technology does.
Let’s hope that optical disk drive manufacturers haven't diffused
their market penetration efforts by advancing individually rather

than collectively. /

George V. Kotelly,
Editor-in-Chief
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One
Can Cost

Overvoltage transients
can bring the biggest in-
stallation down in a mi-
crosecond, or damage
it cumulatively.

Surge-Master Heavy
Duty Power Line Pro-
tectors give complete
protection against all
transients.

All computers and computer-based
systems are vulnerable to transients in AC
power lines caused by heavy motors start-
ing up, power company load adjustments,
welding operations—and of course, light-
ning. Even if your equipment operates
from batteries charged by a UPS, you're
not safe. If lightning knocked out your
UPS, how long could you keep going?

The MCG Surge-Master offers two
stage protection. The first reacts in nano-

B seconds to absorb lesser transients and

the leading edges of major ones. The sec-
ond stage absorbs the big ones, and has
three modules on each line. So, in the un-
likely event that one module should be
knocked out, there are still two protecting
you. And a system of indicator lights tells
you not only when a fault has occurred,
but exactly where it is. Modular construc-
tion makes replacement of damaged
modules quick and easy. Initial installa-
tion requires minimal.power interruption.

Available with capacities from 100 to
3000 amps; for 120, 240, and 480 VAC;
and for single, 3 phase, wye and delta
power systems. For more information,
contact Dept. 30201 at 515/586-5125
or at the address below.

Protecting industry since 1967
ELECTRONICS, INC.
160 Brook Avenue
Deer Park, NY
11729, U.S.A.
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WE'RE A BRAND

NEW COMPANY
WITH A BRAND

NEW PRODUCT.

Like all Tandon companies,
we concentrate all our energies on a

single related product line. And like them,

we're dedicated to becoming the world's
leading producer of what we make best.
That's a pretty brash goal for a com-

pany that just built its very first tape drive.

But we have the product to back it up.

INTRODUCING THE
TANDON TM951 TAPE DRIVE.

What's the world's biggest producer

CIRCLE NO. 8 ON INQUIRY CARD

WAITCH EVERYONE

DUMP ON US.

And read with us. And design with
us. And depend on us.

Introducing the Tandon Tape Drive
Company. _

We're the newest of Tandon's
advanced micro peripherals companies.

of micro peripheral disk drives doing in
the tape drive business?

Building a half-inch tape drive with a
capacity of 50 megabytes and an OEM
price that's pure Tandon.

Everything about our streaming tape
drive is pure Tandon. That's because we
have the highest degree of vertical inte-
gration of any manufacturer in the busi-
ness. Which means we can better control
our costs and quality.

TO BUILD A DRIVE THIS GOOD, WE
HAD TO USE OUR HEADS.
Tandon got its start as a head manu-
facturer. Our floppy heads quickly
became the industry standard.
¢ Those are the very same heads
we use on our new tape drive.
Our philosophy throughout
has been to use evolutionary,
rather than revolutionary, tape and
floppy disk technology in our new drive.
To lower costs and minimize risk for stor-
ing your back-up data.

That approach has
paid off notonly inalow
price but also in high
data reliability and
performance.
With a soft




error rate of | x 10” and an MTBF of 8000
power-on hours.

FEATURES EVERYONE WILL WANT
TO DUMP ON.

Our low cost and high reliability will
help us become number one in disk back-
up. So will our drive's great features.

The TM951 is the same size as a stan-
dard 5)4" floppy drive. It records on half-
inch tape on twenty tracks, arranged in a
serpentine pattern, using standard MFM
format. And dual heads allow instant data
verification while writing.

We not only make the drives, we
also make the cartridges. From a unique
Tandon design, using a video-style, self-
threading, single reel for high perfor-
mance and reliability.

DISK BACK-UP THAT KEEPS
COSTS DOWN.
Providing the most advanced tech-

nology at the lowest possible price has
made all Tandon companies leaders in
their fields.

That's exactly how we intend to suc-
ceed in ours.

Five years ago our floppy company
was a newcomer in a highly competitive
market. Today it's the world's leading sup-
plier of 5/4" drives.

That success story gives us a lot to
live up to. Which is just what we've set
out to do.

For full information on the newest
tape drive from the newest tape drive
company, call us. It's your chance to dump
on us before everyone else does.

[ oSl
lando
THE MOST SUCCESSFUL DRIVE
COMPANIES YOU EVER HEARD OF.

TANDON TAPE DRIVE COMPANY

TandonCorporauon 20320 Prairie, Chatsworth, CA9I311,(213) 993-6644, TWX: 910-494-1721, Telex: 194794 R ;
4497720  Atlanta (404) 934-0620 * Chicago (312) 530-740I + Dallas 2!4\473 6’60 Irv

al Sales Offic (617)938-1916 « Nw\ rk 0
(714) 675-2928 - Sa 1ra (408) 72’4?4\ F U rt, West Germany 6107-209

Tele 4II547 London, Englan d|0734\664 676 Tele 84‘24H




Kennedy’s Model 9400 . ..

2X the speed, 3X the density, 4X the capacity,
3 the cost.

Kennedy's Model 9400 — an all-new nine-track vacuum
column transport. Utilizing group-code recording, the
tri-density 9400 has up to a 6250 bits-per-inch density and can
store 780M Bytes of unformatted data, and all in a very small
package. Model 9400 reads and writes industry-standard tapes
and provides four times the capacity of conventional
transports.

Model 9400 operates at 45 ips in the GCR mode and 75 ips in
PE/NRZ1 modes with a rewind speed of 500 ips maximum with
a nominal 350 ips speed.

The Model 9400 features four processors to separate data
handling and control functions. An 8088 provides overall

system control and accommodates host input/output with a
standard 4K-Byte data buffer expandable to 16K-Bytes.

Among the many features of the 9400 is its RS-232C
communications port and complete internal software which
permits off-line diagnostic operations by a terminal, the host
computer, or by a remote test facility with a phone modem.
Best of all, Model 9400 is from Kennedy, designers of the finest
peripheral tape products for twenty years.

KENNEDY

An Allegheny International Company
1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY

TWX 910-585-3249

KENNEDY+* QUALITY+* COUNT ON IT
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Breakpoints

IBM DROPS ITS NON-STANDARD MICROFLOPPY DRIVE
Just six months after IBM Corp. introduced a non-standard 102-mm., or 4-inch,

microfloppy drive that was heralded as a major product for IBM’s OEM marketers, the
company has withdrawn the drive from the market. The company had planned to have
the drive manufactured by Atlas Ltd., Hong Kong, a second source (MMS, September,
Page 32). IBM now admits the drive’s acceptance was less than resounding. ‘“We’ve found
that, despite our best efforts, the drive hasn’t had a lot of market acceptance,’’ says
William Wachs, a senior OEM marketing representative for the company’s Information
Products division in Boulder, Colo. Others were less kind. ‘‘There was nothing
mechanically wrong with the drive; it was producible, workable but simply not sellable,’’
says Jim Porter, an independent disk drive analyst. Porter says IBM’s withdrawal of the
drive is highly unusual but not totally unexpected. A spokesman for a rival microfloppy
manufacturer says the drive simply did not bring anything new to the market, and ‘‘even
IBM couldn’t make it a success.’’ Another factor in the withdrawal was an unexpected
rejection of the 4-inch specs at a meeting of the American National Standards Institute
(ANSI) in Lake Tahoe, Calif., in late September. Not only did the drive fail to win any OEM
contracts, it apparently did not win any acceptance within IBM. The company’s Personal
Computer division reportedly rejected the drive as incompatible with the present PC.
Plans were in progress to put the drive on the forthcoming ‘‘Peanut’’ system. Atlas had
announced development plans to gear up for what it expected to be a 1-million-drive-per-
year contract. Atlas officials were not available for comment on IBM’s withdrawal of the
drive. IBM notes the drive will not be used in any future IBM products. It also does not
disclose the number of 4-inch drives it had manufactured in Boulder or the disposition of
the development and production team. In an offical statement, the company says it has
‘“‘every intention to proceed as an industry supplier of flexible disk products.”’

SEAGATE, TANDON JOIN FORCES FOR 5%-INCH INTERFACE

Seagate Technology has formally introduced its ST-412HP high-performance interface
as an upgrade from the industry-standard ST-506. The interface is the third entry in an
interface controversy that began almost a year ago with the formation of the Enhanced
Small Disk Interface (ESDI) committee by Maxtor Corp. (MMS, July, Page 34). Seagate
brought some heavyweight endorsement to a recent press conference introducing its
interface—including its chief rival in the low-end market, Tandon Corp. The main
difference between ESDI and Seagate’s interface is that Seagate’s interface retains the
data separator on the controller instead of the drive. The joint agreement is a first
between the two top suppliers of 5%-inch Winchesters. In addition to Tandon, Atasi Corp.
and Priam Corp. will manufacture 5%-inch drives with the interface, while Western
Digital Corp. and Adaptec Inc. have announced they will have controllers.

DATAPRODUCTS DEVELOPS DOT-MATRIX PRINTER
Some details of the long-rumored ‘‘Project Mercury’’ under development at

Dataproducts Corp., Woodland Hills, Calif., have begun to emerge. Industry sources
believe the project represents Dataproducts’ first dot-matrix printer, to be introduced
early in 1984, with initial product shipments beginning six months later. The printer is
said to operate in both data-processing and letter-quality modes with a maximum print
speed of 400 lines per minute. The printer should have graphics capabilities as well, and a
four-color ribbon may be an option. Dataproducts officials decline comment on the report.

HARRIS TARGETS 3.9-MIPS ECL-BASED MINI AT BROAD MARKET
The computer systems division of Harris Corp., Fort Lauderdale, Fla., was expected to
introduce early this month an emitter-coupled-logic- (ECL-) based superminicomputer,
the Harris 1000, with a single-precision Whetstone rating of 3.9 million instruction per
second (MIPS). Harris claims the 1000 offers the highest performance of any supermini.
The new machine will be targeted at computer-aided design/computer-aided
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manufacturing (CAD/CAM), scientific and technical markets as well as high-performance
business markets. The 1000 runs Harris’ Virtual Operating System (VOS) and is
compatible with all other Harris minis, the company says. The CPU has both 48- and
64-bit-wide data paths and seven-stage pipeline processing. The 1000 has an integral
floating-point processor. Main memory ranges from 1.5M to 12M bytes. The system
supports 48M bytes of virtual-address space. X.25 support and IBM 3270 emulation are
provided. List price of a basic configuration including the CPU with 6K bytes of cache
memory, a communications network processor, an operator console, the VOS operating
system and dual cabinets for rack-mountable peripherals is $250,000.

COLUMBIA SIGNS $20 MILLION CONTRACT WITH HALLMARK

Columbia Data Products Inc. has signed a $20 million contract with distributor
Hallmark Electronics, Dallas. The order calls for Hallmark to take approximately 10,000
units of Columbia’s IBM PC-compatible MPC desktop and VC portable personal computers
over the next year. Hallmark is expected to resell the systems to small OEMs, systems
houses and value-added resellers that Columbia does not reach with its factory direct
OEM program.

TRICOM NETS DISTRIBUTION AGREEMENT WITH BIG 3 AUTO MAKER

Tricom Systems Corp., Hayward, Calif., an automotive vertical market systems house
riding high on the resurgence of car sales, is expected to announce this month a five-year
distribution contract with one of the ‘‘big three’’ U.S. auto manufacturers. The name
could not be disclosed at press time. The contract calls for the manufacturer to market
Tricom’s automobile dealer maintenance department automation system to car dealers
and involves joint research and development on future Tricom products. The initial value
of the contract is estimated at $11.2 million. Tricom officials say another auto
manufacturer is ready to sign a $5 million contract for the company’s hardware.

MORROW DESIGNS ADDS HARD DISK SYSTEM

Morrow Designs Inc., San Leandro, Calif., planned to introduce a hard disk version of
its MD computer line at the CP/M exhibition late last month in Boston. Called the MD11,
the product includes the following accoutrements for $2,745: an 11M-byte Winchester
drive, the CP/M + operating system, a 24-line/80-character monochrome terminal,
Microsoft BASIC 80, BaZic (compatible with North Star BASIC), the LogiCalc spreadsheet
package, a spelling checker by Morrow, the PersonalPearl database manager, 128K bytes
of RAM, a keyboard, the Quest bookkeeping system and a 5%-inch, 44K-byte floppy disk
drive. The price is $1,000 more than Morrow’s floppy-based system. In mid-September,
Morrow filed for a public offering, proposing 1.28 million shares of common stock at $15
to $18 per share.

TELEVIDEO EXPANDS SYSTEMS LINE WITH 80186 SYSTEM

12

TeleVideo Systems Inc. is preparing to expand its multiuser systems line at next
month’s Comdex show. It plans to introduce an Intel 80186-based system. The new 1608,
which will replace the company’s 8-bit 806/816, will be offered as a shared-resource
controller for configurations of as many as 16 8- or 16-bit TeleVideo desktop systems.
Like the preceding 806/816 series, the 1608 will use the company’s Mmmost operating
system, an executive that enables users of 8- and 16-bit CP/M packages to work together
and exchange files. A 1608 with a 40M-byte Winchester disk drive, 56K bytes of RAM, a
1M-byte floppy drive and ports for eight workstations is expected to carry a $7,995 price
tag. In a separate development, TeleVideo worked out an agreement late last month with
Digital Research Inc. giving the software house rights to TeleVideo’s TeleDraw graphics
package. The two companies are also working closely on future software releases,
TeleVideo officials say.
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Whizzard® 1600s. The newest addition
to Megatek’s family of graphics products.
High resolution, interactive graphics and alpha-
numeric desktop terminals that give designers
and engineers everything they need — right at
their fingertips.

Whizzard 1650 color and 1645 monochrome
terminals are ergonomically-designed with
a 19" tilt and swivel monitor and detachable
keyboard. Both models provide powerful local
graphics functionality including translation,
scale, rotate, clip, complex polygon fill, pick
and peripheral event queuing.

In addition, the 1600s feature VT-100/52
compatibility so you can perform a complete
range of alpha terminal functions. Software
development and debugging and document
generation to name just a few. Two terminals
in one.

Whizzard 1600s let you easily handle diffi-
cult electronic or mechanical CAD applica-
tions through a wide variety of available third
party software. And, thanks to our WAND™
software, 1600s are compatible with every other
Whizzard, right up to the top of our line. If
that’s not enough, you can even use our device
independent and intelligent TEMPLATE?" soft-
ware as well. Total flexibility.

That's our 1600 desktop series. Conve-
nience, functionality, powerful performance,
reliability and greatly increased productivity.

The latest in Megateknology. Everything
else is state of the past.

That’s

Making History out of
State-of-the-Art.

gl
EEE MEGATEK
I .CORPORATION

UNITED TELECOM COMPUTER GROUP

World Headquarters « 9605 Scranton « San Diego, California

92121 « 619/455-5590 « TWX: 910-337-1270

European Headquarters « 34, avenue du Tribunal-Fédéral + CH-1005 Lausanne, Switzerland « Telephone 41/21/20 70 55 « Telex 25 037 mega ch

Megateknology.

Whizzard is a registered trademark of Megatek Corporation
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“STAN”

Does your new VAX-11/780
Aspire to Greatness?

So you spent all that money for a computer with huge potential only to find it locked up with the low
memory count blahs? Free that potential! The key is PINCOMM®780SX memories from STANDARD
MEMORIES and the key word is NOW. We deliver NOW. Add a pair of 780SX’s to your VAX-11/780 and

watch your productivity soar!

The PINCOMM®780SX is the latest addition to the extensive STANDARD MEMORIES Line of add-in/add-on
memories for all of the DEC families of computers (VAX, Unibus, PDP-11/70, Q-Bus). It is completely hardware
and software compatible with any VAX-11/780 which has a DEC MS780E memory system and it is equivalent
to the DEC MS780Fx (M8373) memory module.

STANDARD MEMORIES has been producing the best in add-in/add-on memories for over 17 years. We put into
the 780SX the same technical design excellence, user features and high reliability that have made our other
products pacesetters, and our company the world leader in providing computer compatible memories. The
780SX comes with the Standard Memories 4-year warranty — a guarantee of satisfaction backed by our
reputation and technical expertise.

You might consider your memory needs for other DEC computers or for your Hewlett Packard, Honeywell,
Perkin Elmer, General Automation, Computer Automation or Data General

computers, too . . . and incidentally, STANDARD

MEMORIES now offers products — including memories —

for most popular personal/business microcom- The PINCOMM®780SX

puters — Apple, IBM, DEC, Radio Shack, etc.

To get the most our of your system just call us :
Toll-free: 800-854-3792; (in California) 800-432-7271
e See us at DEXPO WEST ’83 in booth 835!

S TANDAHD MEMOHIES

@ Tizndsis

A DIVISION OF CORPORATIO

3400 West Segerstrom Avenue
Santa Ana, California 92704
Phone: 714-540-3605 TWX 910-595-1596
VAX-11/780, Unibus, PDP-11/70, Q-Bus and DEC
are trademarks of the Digital Equipment Corp. I
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HP TO SUPPORT FOUR PERFECT SOFTWARE PROGRAMS ON NEW MICRO
Hewlett-Packard Co. has agreed to purchase and market four programs from Perfect

Software, say representatives of both companies. HP will have different versions of
Perfect Writer, Perfect Speller, Perfect Calc and Perfect Filer for its new touch-screen
model 150 and its previous personal computers. The programs are expected to be
available this year. Combined with support of MS-DOS, DBase II, Lotus 1-2-3, WordStar,
VisiCalc, M-BASIC and other software for its new touch-screen model, the agreement
would continue to move HP’s newer personal computers to markets outside its traditional
technical and engineering base.

NORTHWEST SOFTWARE ASSOCIATES LINKS IBM PC, INTEL DEVELOPMENT SYSTEM
XFERPC, a new communications package from Northwest Software Associates,
Spokane, Wash., allows IBM PCs, PC-XTs and most compatibles to exchange and compare
files with Intel Corp. microcomputer development systems, regardless of the structure or
content of the files. Jointly developed with Selkirk Software, also of Spokane, the package
is designed to be used by field-service personnel with PC-compatible portables, by
engineers working at home and by users of Intel microcomputer development systems.
The $200 package has two flexible disks and is available in customized OEM versions.

SYSTEM LETS VT100 EMULATE IBM PC
Vendors continue to bring out new products that promote the coexistence of personal

computers in distributed environments. Some personal computers ‘‘act as’’ the Digital
Equipment Corp. VT100, IBM 3270 and other terminals; other add-on devices from third-
party vendors allow terminals to double as personal computers. Santa Clara, Calif., start-
up Solaris Computer Corp.’s initial offering, expected late last month, enables VT100s and
VT100 clones to emulate the IBM PC. The $2,595 PCE workstation contains an Intel 8088
processor, 128K bytes of memory expandable to 600K bytes and two 3R0K-byte, 5%-inch
floppy disk drives. Solaris says the screen can be split to show distributed-processing and
MS-DOS applications simultaneously. Price of the system includes MS-DOS and BASIC.

KONTRON INTRODUCES ENTRY-LEVEL DEVELOPMENT SYSTEM
Kontron Electronics, Culver City, Calif., should introduce the KDS-908 development
station at next month’s Wescon show. Priced at $6,500, the unit will support Kontron’s
in-circuit-emulation (ICE) and logic-analysis modules, with sets available for 80186,
80188, 8086, 8088, 8085, 8080, 68000, 6809, 28001, Z8002, Z80, NSC800 and the 65XX
family. The KDS-908 can be used as a complete single-user system or as a workstation in
Kontron’s development systems.

ALPHACOM TO INTRODUCE DAISY-WHEEL PRINTER FOR HOME MARKET
Alphacom Inc., a Campbell, Calif., producer of thermal printers, is reportedly

considering an early 1984 entry into the low-end daisy-wheel printer market. Price of the
new letter-quality printer has not yet been set, but company officials believe a low-speed
unit could be offered for less than $400. Manufacturing will be performed by the
company’s suppliers in Hong Kong and Taiwan, which are now producing more than
35,000 units a month of Alphacom’s thermal-printer line. As with the thermal printers,
the target market for the letter-quality daisy-wheel unit will be home computer users,
and Alphacom is likely to apply its strategy of offering changeable interface cables for
each computer system to its daisy-wheel line.

TECHFILES: A quick look at industry developments
DEXPO Preview: Over 400 new DEC-compatible products should be introduced at
DEXPO/West at the Las Vegas Convention Center, Oct. 23-6, according to Expoconsul
International Inc., the show’s sponsor. Approximately 400 vendors are expected to
exhibit to as many as 8,000 attendees. Expoconsul anticipates that two-thirds of the
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approximately 2,000 to 2,500 Digital Equipment Corp.-compatible products will be
software applications. Preliminary press information indicates that there may be less
software introduced for the Professional personal computer series than at DEXPO/East
last May. The May show featured many applications that were ported to the Professional
from the VAX and PDP-11....The Independent RSTS Users Society (IRUS), which will
exhibit at DEXPO/West, notes that its name will soon change to include all DEC
computers and operating systems. IRUS officials say they found an increasing number of
members converting from RSTS systems to VAX operating systems....The DEC-run DEC
Users Society (DECUS) Conference will be held from Monday through Friday nearby at
the MGM Grand. Industry sources say DEC may hold off the expected introduction of its
VTR00 series terminals until after DECUS....Exhibitor Compu-Share Inc., Lubbock,
Texas, plans to release interactive order-entry and inventory-control packages for RSTS.
Called OE-11 and IC-11, respectively, the packages have been ported from the VAX/VMS
operating system. Compu-Share says the packages, written in DIBOL, provide on-line
inventory updates and are designed to be integrated with Compu-Share’s AR-11
accounts-receivable package. Prices for combined OE-11 and IC-11 packages range from
$5,500 to $8,500, depending on hardware....Computer Information Systems, Braintree,
Mass., is expected to announce VMSACTSYS, a menu-driven resource accounting package
for VAX/VMS. The system monitors and bills for system resources and software used on
single systems or systems connected via DECnet. Price is $2,995....8cientific Information
Retrieval Inc., Evanston, Ill., plans to port its SIR/DBMS scientific database-
management system to VAX/UNIX systems. The system supports relational,
hierarchical and network data structures, as well as inverted lists and multiple record
types....Two products for connecting PDP-11s and VAXs to an Ethernet local-area
network (LAN) should be unveiled by Able Computer, Irvine, Calif. The EASYWAY
controller supports layers 1 through 4 of the International Standards Organization
model. CONNECT software handles the layer 5 session protocols. EASYWAY list price is
$7,200. CONNECT list price is $1,000....Grant Technology Systems Corp., Chelmsford,
Mass., plans to feature three new analog input boards for Q-bus microcomputer systems.
Speeds of the single-slot, DEC-standard-sized 8.9-by-5.2-inch boards are 50 to 200 KHz.
List prices range from $1,295 to $1,795....Console-configurable magnetic-tape
controllers for LSI-11 and PDP-11 systems are expected to be introduced by MDB
Systems Inc., Orange, Calif. Configuration information is stored in non-volatile static
RAM. List price for the Q-bus controller is $2,600. List price for the Unibus controller is
$2,950. MDB should also unveil a disk controller for LSI-11 systems that automatically
configures any of eight RM and RK disk drives.

Random disk files: The 3%-inch microfloppy disk drive form factor may be boosted by
yet another heavyweight manufacturer—Apple Computer Inc. Although neither side
has confirmed it, industry observers expected Apple to announce a major contract for
the Sony Corp. microfloppy early this month. The microfloppy is expected to be
featured in the forthcoming Macintosh microcomputer, a less pricey Lisa version, now
expected in January. Sony’s microfloppy dominates the sub-5%-inch floppy market,
largely due to Hewlett-Packard Co.’s commitment to use the drive in its personal
computers. HP has shipped 60,000 of the microfloppies; that number is expected to rise
with the introduction of HP’s newest personal computer in September....Unconvinced
the Sony drive will be standard is Micro Peripherals Inc. (MPI), Chatsworth, Calif., a
major supplier of 5%- and 8-inch floppy drives. MPI rowed against the tide initially to
endorse the Hitachi-Maxell 3-inch drive and now will support the 3%-inch drive. Peter
Banhazl, marketing manager for floppy disk products, says the Sony microfloppy has
‘‘certain flaws,’’ not the least of which is an unclear migration path to double-sided,
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A sk major OEMS and they’l1 tell

you that when it comes to re-
liable printers, the one they choose
time and again is the C. Itoh
8510 Pro/Writer.

You see, many of today’s
printers achieve high speeds only
by pushing their low-speed mecha-
nisms to the limit of endurance. So
what you seemingly gain in capa-
bilities you lose in reliability.

C. Itoh’s 8510 Pro/Writer, on
the other hand, was designed from
the very beginning to run at full
speed (120 cps)—without break-
downs or noise. Its heavy duty
stepper motor, base castings and
synthetic-ruby print-head mecha-
nism are built to take a lot of pun-
ishment. So you get superior print
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quality throughout its 100 million-
plus character life.

The 8510 also offers advanced
paper handling features. You get bi-
directional tractor and friction feed
capability to handle paper widths
from 4.5" to 10!" Positive paper
positioning for rapid bi-directional
paper motion without short repeti-
tive motions. Manual form align-
ment—even with power on. And a
print line that can be easily

A world of Quality

SURVIVAL OF THE FITTEST.

observed during printing.

Other features include built-in
graphics with excellent resolution
(144 x 160 dots per square inch).
Five unique alphabets, eight char-
acter sizes. Mixed fonts during a
single line pass bi-directionally.
Variable form length, 6-channel
electronic vertical formatting. The
list goes on and on.

It’s no wonder that so many
major OEMs have selected the
8510 Pro/Writer design as their
standard printer.

They know that in the real
world, only the fittest survive.

For full details, contact C.
Itoh Electronics, Inc., 5301
Beethoven Street, Los Angeles,
CA 90066. (213) 306-6700.

C/TON ELRCTRONKCS




Introducing the powerful multi-processing
HORIZON 8/16 from North Star.

The turbo-charged
system with outstanding
performance.

The new North Star HORIZON
8/16 microcomputer can handle
up to eight individual users,
supporting both 8-bit and 16-bit
applications simultaneously.

Its advanced, multi-processor
architecture makes this powerful
performance possible. Unlike
other multi-user systems, the
HORIZON 8/16 doesn’t load up
its users on a single processor;
instead, it provides a dedicated
processor for each individual
user —at a cost no greater than
that of conventional multi-user
systems.

The result? No degradation
in processing performance, even
when there are eight users on
the system.

TurboDOS is a registered trademark of Software
2000, Inc. CP/M-80, CP/M-86, MP/M and CP/M are
either trademarks or registered trademarks of Digital
Research Inc.

Systems serviced nationwide by M/A/1/Sorbus Service Division.

And North Star’s industry
standard S-100 bus gives you the
flexibility to choose your options
and tailor the system to meet
your specific requirements.

What's more, the new North
Star TurboDOS® is many times
faster than standard, multi-
user operating systems—and is
compatible with CP/M-80;"
CP/M-86® and MP/M™

As for reliability, over 30,000
first generation HORIZONSs are
still in use. And each of these
can be easily upgraded to the
new 8/16 architecture.

The HORIZON 8/16 out-
performs everything in its class.
Costs no more. And is the only
multi-user micro designed to

meet your needs for today, and
tomorrow —simply by plugging
in the options you select.

You can discover North Star’s
HORIZON 8/16 at more than
1,000 computer stores and system
houses nationwide. Call 800-
722-STAR for the location
nearest you. Or write North Star
Computers, Inc., 14440 Catalina
Street, San Leandro, CA 94577.

*

'Northsiatt

Simply powerful solutions.

IRy Sl =~ o=t

Special OEM incentives.
Call our OEM Coordinator
at (415) 357-8500.
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double-density recording. Under MPI's licensing agreement, the company will
manufacture 3%-inch drives designed by Tabor Corp., Westford, Mass. Banhazl says
““major systems contracts’’ are in the works implementing the Tabor drive....While the
dust on the microfloppy controversy stirs, some makers of sub-8%-inch Winchester
disks have settled on a proposed media-dimension standard. The standard calls for
rigid media to be 95 mm. (3.74 inches) in diameter and 1.27 mm. (0.050 inches) thick.
No standards on media magnetic characteristics or areal densities have been set,
however. Those agreeing to the standard include drive makers Seagate Technology and
MiniScribe Corp. and media makers Dysan Corp., KSI Disk Products, Nashua Corp. and
Poly Disc Systems. Applied Information Memories, a recent disk and media start-up
(MMS, September, Page 40), has endorsed the standard for both its disks and
media....Computer Memories Inc. plans at the Comdex fall show to add two high-
capacity, 5%-inch, closed-loop Winchester disks to its line, which was announced at the
National Computer Conference last spring. The newcomers are expected to have
60M-and 80M-byte capacities, making them the new top-of-the-line models.

Terminal files: As expected, Wyse Technology has followed up last month’s introduction
of the WY-80 with an American National Standards Institute (ANSI) standard version of
the same unit called the WY-75. At a single-quantity price of $795, the WY-75 is priced
$100 more than the WY-50. Both terminals feature a 14-inch diagonal tilt-and-swivel
screen with 80- or 132-column displays. Wyse is also said to be considering
introduction of a desktop computer built around the WY-50 terminal.

Micro files: Wang Laboratories Inc. may have tapped a lucrative new outlet for third-
party distribution by targeting the soon-to-be-independent regional Bell System
operating companies. The first such distribution agreement should be signed this
month with Southern New England Telephone’s Sonecor Systems division. The contract
is expected to cover a number of Wang products including word processors, personal
computers, voice-mail systems and 32-bit minicomputers, all of which will be sold with
a new NEC America Inc. data/voice digital PBX.

Printer files: Radio Shack recently introduced a drop-on-demand ink-jet color graphics
printer. The CPG-220 is to be sold for $699 at Radio Shack outlets. The unit prints
seven colors at 2,600 dots per second (dps) in a graphics mode or 37 characters per
second (cps) for text with 7-by-5 dot-matrix characters. Resolution is 640 dots per line
to ‘“‘dump’’ a CRT screen on the TRS-80 Color Computer.

Mini files: In mid-September, IBM Corp. introduced two medium-sized 4300 series
computers, the 4361 and 4381, until then known as the ‘‘Glendale’’ project. The two
fill a gap between the 4300 family’s earlier members and 308X series processors. The
higher-end 4381 runs the MVS-XA virtual-storage extended-architecture operating
system. The 4361 is targeted at scientific and engineering markets and thus may be the
most threatening move by IBM against such competitors as Digital Equipment Corp.
and Data General Corp. Prices range from $150,000 to $620,000....D&, Westboro, Mass.,
reportedly will present a paper at the upcoming IEEE International Conference on
Computer Design on a five-chip version of its 32-bit Eclipse MV/8000 supermini. DG
joins Hewlett-Packard Co., which has a single-chip, 3R2-bit processor at the heart of its
HP-9000 system. DEC is known to be working on a four-chip version of its VAX
supermini. DG spokesmen decline comment on the product.
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Notes from overseas: Forever upbeat, Comdex Europe management is predicting a
turnout of 10,000 qualified attendees, up 25 percent from last year’s gathering, when it
opens its doors this month on the second of these annual affairs. Probably, a few
computer mavens, party to last year’s unqualified debacle, are around to raise skeptical
eyebrows over claims that anything approaching 8,000 qualified independent sales
organizations (IS0s) turned up for the '82 Comdex/Europe launch. Giving credit where
credit is due, however, this year’s Comdex has managed to lure as exhibitors both IBM
Corp. and Digital Equipment Corp., two trendsetters noticeably absent last year.
Comdex/Europe director Wim Van Halder says he’s also noticed another new wrinkle
or two in the exhibitor ranks. For instance, the Japanese, who were nowhere to be seen
last year, should account for 10 to 12 percent of the anticipated 250 stands. Van Halder
figures 20 percent of the companies there last year won’t return. American firms with
no marketing arm of their own in Europe will be less well-represented than last year.
Their places have apparently been filed by small low-profile European companies. The
question is: will the 1,800 expected exhibitors really get to meet the folks they’re
spending all this money to see? Van Halder’s studies peg the whole European
remarketing population at 20,000 ISOs. To attract them, Comdex has launched a two-
wave publicity campaign. The first, in five languages, hit at the end of August. The
second, in French, German and English, was kicked off in the last weeks of September.
The campaign will account for 535,000 fliers either mailed directly or inserted into
European computer publications, plus some last-minute advertising. But these books
are primarily end-user, not dealer, publications. Despite all the hoopla, Comdex’s
existence doesn’t seem to have made much of an impact on the fragmented European
consciousness. The talk is about Sicob last month in Paris, the giant German Systems
show in Munich, West Germany, the week before Comdex begins and the upcoming
Compec '83 in England next month.

IBM is said to have up to 80 percent of the targeted 1,000 PC dealers in its
Europe/Middle East/Africa division. In Germany, for instance, the count is now at 79,
even though the local resellers balked at first about signing with IBM because it had
already lined up Metro, the country’s largest discount house, as a dealer (MMS, August,
Page 14). IBM Deutschland is going to be the first of the European subsidiaries to have
its own chain of retail stores selling the PC. Expectations are for 10 stores to be set up
in major German metropolitan areas over the next 18 months.

Apple Computer Inc. last month was very tight-lipped about the restructuring of its
European operations, planned this month. Apple executives say only recently-promoted
Apple Europe general manager Michael Spindles and ex-ITTer Phil Chevaux are privy to
the details. Apple should create five marketing regions. France, Italy, Germany and the
United Kingdom are expected to operate as independent entities, but the rest of Europe
will be grouped together and fall under the tutelage of Chevaux, working out of Zeist,
the Netherlands.

English IBM dealers are wondering whether the announcement they’re expecting
from Big Blue on Oct. 10 will be a Value Added Remarketer (VAR) program for the PC or
debut of the 32-bit Series/1 box that was spotted a few weeks ago in the pre-production
test area of IBM’s manufacturing facility in Boca Raton, Fla. IBMers said at the time
the delay in the machine’s release was the question of whether to call it Series/1 or
introduce it as a whole new line. Meanwhile, IBM is said to be revving up to make as
many as 100 worldwide product announcements this fall.
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Free Genius In Every Box.

At CompuPro. we put a little genius into each of our systems. Maybe it's our dual processor that handies both
8-bit and 16-bit software concurrently. Or another CompuPro first, M-Drive/H™ the board that does the work of a
disk drive—only faster.
In every case you can get model-to-model P\pﬁ:"-dd‘ lity, six processors to choose from, 12- to 36-month product
warranties and nationwide on-site service from the Xero Service GFOL p.

For performance, quality and reliability at a cost- ofu\ tive price

,try CompuPro Sy

;w.'fommm e computers today
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Bundled with on-site service from Xerox Service Group
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BASIC, Pascal, PL/1 and COBOL, as the new ANS
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SYSTEM 8//16

For your business, industrial and scientific computing solutions,

call (415) 786-0909 for OEM information or the name of the Full
Service CompuPro System Center nearest you.

CP/M and CP/M-86 are registered trademarks and CP/M-88K, MP/M-86 and
FORTRAN 77 are trademarks of Digital Research. Xerox is a registered trademark
of the Xerox Corporation. CP/M 8:16 and MP/M 8-16 are compound trademarks of
Digital Research and CompuPro. SuperCalc-86 and SuperWriter-86 are trademarks
of Sorcim. dBASE |l is a trademark of Ashton-Tate. Hyper-Typer is a trademark of
Summit Software Corp. Field Companion is a trademark of Gensoft Corp. M-Drive
and M-Drive/H are trademarks of CompuPro.

Dealer inquiries invited
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DO YOU HAVE
THE DRIVE
TO SUCCEED?




You do?

Good. So do we.

Shugart's 3.5" microfloppy drive. The
SA300 by name.

And, considering where the personal/
home/portable computer market is
headed (betterfastercheapersmallerwith-
morestorage), it's not a moment too soon.

It's also quite an achievement. One that
allows you to engineer a
wealth of advantages into
smaller, more competitive
systems.

'Take the most obvious
advantage, for instance.

Size. With the SA300 you
can make your personal
and home systems less impos-
ing, more, well, personal.
Our microfloppy takes up
75% less room than a stan-
dard sized Minifloppy™

And it weighs just a tad over a
pound. So your portable system can be
more, you guessed it, portable, even
with two drives in it.

Yet the SA300 still delivers 500 Kbytes
in the single-sided version (1 Mbyte in
the double-sided version) and uses less
power, worst case, than an 8-watt
night-light.

It's also so quiet, you can't hear it
running unless you put your ear right
down on top of it.

The 3.5" Micro-Cartnidge provides
maximum media protection

And with an MTBF of over 10,000
power-on hours, it should run for quite
some time.

Then, of course, there's the not-so-
small matter of the industry standard
3.5" microfloppy diskette.

Which offers a few important advan-
tages of its own.

Like Mlmﬂoppy compatibility.

- A track density that allows
room for a generous upgrade
path to more capacity.

And a hard shell plastic
media cartridge for protection
against the rigors of pocket
and purse, with an automatic
head access shutter as a last
line of defense against little
computer users who eat a lot
of peanut butter and jelly.

Want to learn more?

We'll do a private Micro-
floppy Workshop right in your office.
And you'll have the chance to talk with
media manufacturers and our own
applications engineers about your plan
for a big design win.

Call your local Shugart Sales Office to
set it up. But do it soon.

You'd be amazed at what you can do

with a little drive.

Shugart

Right from the start.

See us at Comdex, Booth #3319.

Mxlpnas 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, memgham 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 Hdmlhon/Avnet authorized distributor
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One stop shopping for V

No other supplier offers such a
winning combination of products
for VAX computers. Reliable? You
bet! MTBF figures for our VAX
products range from 40,000 to
85,250 hours. Add to that com-
petitive pricing (30% or more
below DEC). And weTe second

to none in technical support
with third party service available
as required.

For disk, tape and communica-
tions controllers, the Emulex
lineup looks like this:

Disk Products.

FOR THE VAX
UNIBUS...

SC12/V—-Emulates
DEC’s RK711 controller
combined with multi-
ple RKO7 drives on the |
VAX-11 Unibus. SC21/V—|
Emulates DEC RM03 |
(80 MByte) and RMO5 |
(300 MByte) storage ‘
subsystems.

DEC, VAX, Unibus, Massbus, RM03, RM05, RK711, RK0O7 and
DMF-32 are trademarks of Digital Equipment Corporation

SC31—A low cost solution that
allows you to install and operate
large capacity disk drives on the
Unibus of any VAX. Handles drives
with high transfer rates of 1.8
MBytes per second in the 500
MByte range. Gives the same or
greater storage capability than
DEC Massbus installations at

a fraction of the cost.

FOR THE VAX-11/750...

SC750—This software-transparent,

single-board controller allows

you to add up to four large disk

storage units (80 to
675 MBytes) directly
. to the internal CMI

| bus. The SC758 lets
| you add up to eight
f, drives of storage off
a single controller.

Il V-Master/780—A mass
|| storage adapter that

| houses one or two
' « SCT780 disk controllers,

ofiestd

FOR THE VAX-11/780...

TC780 tape controllers or a com-
bination thereof. Provides an
interface and control through
the Synchronous Bus Interface
(SBI) of your VAX-11/780. Each
SCT780 disk controller supports
up to four disk drives (80 to
675 MBytes). The SC788 is also
available to fit in the V-Master/780
chassis and supports up to eight
disk drives.

Tape Products.
FOR THE VAX UNIBUS...

TC11/V—Combines with any stan-
dard tape drive and the Emulex
VMS/UT software driver/diagnostic
package to provide reliable, eco-
nomical tape storage on all VAX-11s.

TC12/V—Handles every industry-
standard “Pertec” formatted half-
inch tape transport, including
conventional NRZ/PE start/stop
and 1600/3200 bpi start/stop
streaming tape drives.

N e Sl
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users? Emulex, of course!

FOR THE VAX-11/750...

TCT750—A single-board, software
transparent controller that inter-
faces directly to the internal CMI
to support 1-4 STC or 1-8 Pertec
formatted type drives. Emulates
DEC’s TM03/TU77 with tape
speeds up to 125 ips at 1600/6250
bpi. Supports both “old” and “new”
GCR 6250 kinds of drives.

FOR THE VAX-11/780...

TC780—Fits in the V-Master/780
chassis to provide transparent
emulation of DEC’s TMO3/TU77
through the SBI. Supports 1-4
STC or 1-8 Pertec formatted type
drives at tape speeds up to 125
ips; 1600/6250 bpi. Both “old” and

“‘new” GCR 6250 technology is sup-

ported. In addition, the TC780 is
plug compatible with the TC750,

offering users sparing convenience.

Communications Products.
FOR UP TO 16 LINES—CS21
SERIES...

CS21/F—Emulates the asynchro-
nous portion of the DMF-32 for
use on VAX-11s. Is software trans-
parent with VMS Version 3.0
and above. Handles 16 lines per
controller.

Statcon 21—Statistical concen-
tration through the combination
of the proven CS21 multiplexer
with special microprogramming
and the CM22/EX local statistical
port concentrator. Handles up

to 16 remote lines per statistical
concentrator, up to 32 lines per
controller.

FOR 16 TO 128 LINES AND
MORE—CS11/CS32 SERIES...

CS11/F—Emulates the asynchro-
nous portion of the DMF-32 for
use on VAX-11s. Is software and
diagnostic transparent, and can
handle 16, 32 or 48 lines per
controller.

Statcon 11—Combines the proven
CS11 multiplexer with special

microprogramming and one or
more CM22/EX local statistical
port concentrators.

CS32/F—A single-board communi-
cations controller that's totally
software transparent to DEC’s new
DMF-32. One CS32 can handle up
to 128 lines per controller board.

Statcon 32—Combines the CS32
multiplexer with special micro-
programming and the CM22/EX
local statistical port concentrator.
A single CS32 controller board
handles an amazing 256 remote
and local lines in this statistical
concentration mode.

For more information on Emulex
products for VAX, call toll-free:
(800) 854-7112. In California:
(714) 662-5600. Or write Emulex
Corporation, 35645 Harbor Blvd.,
PO.Box6725,CostaMesa, CA 92626.

EMULEX

L] &
The genuine alternative.
CIRCLE NO. 16 ON INQUIRY CARD

GSA Contract *GS-00C-03589



9,830,400 bps

NEWPACX IV S5

Why sacnfice speed and efficiency as
your data network expands? With
Gandalf's new PACX IV SE Series you
can send data twice as fast and ex
pand your network to twice the size of
other transparent data PABXs.

Gandalf's SE Series can handle from
512 channelsto 1500 channels operat

ing at up to 9600 bps asynchr

onous or

Y

\ L-....”

T ——

w!% <

1500 channel PACX gives you twice the speed

Fully supported technology
from concept to customer

17 ON INQUIRY CARD

CIRCLE NO

ports, your CEO demands network
usage data, your budget forces you to
maximize systems usage and your
users need to select between different
computing resources, remember
PACX IV SE. It's fastest, it expands., it's
flexible and it's TRANSPARENT. Call
today for complete details on PACX
systems.
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NEWS

The internal mechanism of HP’s 34M-byte, 5'4-inch Winchester disk drive, W

HP-developed thin-film sputtered disk.

HP endorses sputtered media
in forthcoming drives

Hewlett-Packard Co. has thrown
its considerable weight and about
$30 million behind an endorsement
of sputtered thin-film media for
forthcoming Winchester disk drives
(see “HP approaches sputtered
media with caution,” Page 28 ).
Industry observers speculate that
IBM Corp. and Digital Equipment
Corp. are not far behind in adding
thin-film media for today’s 5%-inch
and smaller disks.

“The technology is likely to get
widespread acceptance over the
next year as higher recording
densities require it,” asserts disk
drive industry analyst James Por-
ter. Sputtered media has recording
densities potentially four times
greater than those of conventional
oxide media, notes HP’s James

MINI-MICRO SYSTEMS/ October 1983

Stinehelfer, marketing manager for
the Boise, Idaho, Disc Memory
division.

Despite differing opinions on
whether sputtering or plating is
how to achieve higher recording and
track densities, HP is firmly in the
sputtered camp. HP will use the
technology on all its future small
drives, beginning with the 5%-inch
“Nickel,” HP’s first small drive,
which is expected to be introduced
in January. Until now, HP has
purchased its 5%-inch Winchesters
from Seagate Technology.

Nickel will be used in high-
capacity applications, beginning
with the first 41M-byte model (34M
bytes formatted), which could
ultimately see service in HP’s 32-bit
series 9000 desktop engineering

stations. Nickel is strictly a captive
product in various HP systems,
states Stinehelfer. The company’s
second product to use sputtered
media—likely to be in production by
next March—is a 3%-inch disk that
is expected to become an OEM
product.

Although HP hoped to introduce
the 5%-inch product last summer, it
found the bugs that are typical in
the first production of a new
technology product. As a result,
Nickel may have missed its market
window, says an HP staff member.
This would not necessarily hinder
the company. “HP has the means to
generate a lot of business within its
own ranks,” comments Porter.

HP’s real market push will come
when it introduces the 8¥%-inch
Winchester, which is likely to fit on
its new personal computer that uses
Sony Corp.’s. 8%-inch microfloppies
(see “PC market is instrumental to
HP’s future,” Page 29). Between its

27
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captive needs and the OEM market,
HP expects to have a valuable
addition to its product line.
Although other disk drive manu-
facturers take comfort in the
promise of thin-film media, they are
concerned about when that promise

NEWS

will be fulfilled. Ambitious compa-
nies using new technologies will
depend on an available supply of
reliable thin-film media. Such com-
panies include Maxtor Corp., which
has developed a 380M-byte, 5%-inch
drive, and Applied Information

Memories, which has an 821M-byte,
rack-mount, 5Y-inch drive with
four head/disk assemblies.

Ampex Corp. developed the first
thin-film media in 1966 to increase
recording densities in its “instant-
replay” video equipment. Only in

HP APPROACHES SPUTTERED MEDIA WITH CAUTION

Hewlett-Packard Co. approached
the decision to gamble $30 million on
sputtered media with typical caution,
observes Glen Moore, manager of
HP's Magnetic Recording Technology
center about the project that began
five years ago in the company’s Santa
Rosa, Calif., research labs. He recalls
that the company reviewed all
thin-film media from both manufactur-
ers then in the market—Ampex Corp.,
El Segundo, Calif., and PolyDisc,
Torrance, Calif. There was no doubt
then that HP would have to make and
control rather than buy its media

because of a lack of outside suppliers
and the uncertainty of using a new
technology.

“Sputtering simply allows greater
control of the magnetics,” Moore
comments. There are still no sput-
tered disks on the market, although
Applied Information Memories and
other start-up companies are busily
readying products.

Plating involves many steps, be-
tween which the substrates are
exposed to oxygen. In sputtering, the
substrates enter a vacuum chamber
and are not exposed to oxygen until

THIN-FILM RECORDING DISK MANUFACTURE

Purchased
aluminum
substrate

Electroless

»

nickel plate

Nickel-plated
substrate

the process of depositing a thin film of
magnetic particles is complete.

HP’s sputtering process also elimi-
nates the use of lubricants, reducing
the chance that heads will stick to
their landing zone. In addition, HP's
head/disk assembly includes chemi-
cal filters that reduce wear caused by
corrosion.

Unlike 14-inch platters, which allow
heads to fly at comfortable distances
from the media, today’s 5'4-inch disks
bring the heads at least 10 pin. closer
to achieve the same recording
capacities as 14-inch disks in less
space.

Moore believes thin-film media may
obsolete HP's bulky 14-inch disk
drives as smaller drives achieve
higher capacities. Although HP plans
to manufacture 8-inch thin-film plat-
ters, it will not build 14-inch thin-film
disks, he says.

THIN-FILM DISK LAYERS

ﬁ

”
Polished ‘
substrate Precision
grind and polish
reut i
Deposit
thin film
Wear
Diffusion
Magnetic
Barrier
Fabricated ;
disk M
Completed disk Nickel hardening
Ve s e o S0t s
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recent years, however, has the
growth of the market for 5%-inch
Winchesters forced disk drive
manufacturers to look beyond oxide
media to achieve higher densities in
a small space. The demand for
thin-film media has forced Ampex

into an enviable but difficult role as
the only one that can manufacture
very high volumes of plated disks.
IBM has invested millions of
dollars in sputtered thin-film media
at its General Products division in
San Jose, Calif. The company has

HP uses an in-line deposition system to manufacture sputtered thin-film media.

(ST T iy

Hewlett-Packard Co.’s instrumenta-
tion business has made it the
billion-dollar giant it is today. In the
personal computer market, however,
HP with its Series 70, 80 and 100
systems has competed for two years
and garnered less than 5 percent of
the market.

HP's new strategy is to attack the
personal computer market more
zealously. It has formed a Personal
Computer division whose first product
is expected this month, has cut costs
and is launching a massive television
and newspaper advertising campaign
and an aggressive dealer-recruitment
drive.

Vertical integration is the key to the
new strategy. “In the past, HP has
been content with moving horizontally

PC MARKET IS INSTRUMENTAL TO HP’S FUTURE

with higher priced products,” states
James Stinehelfer, marketing manag-
er for HP's Disc Memory division,
Boise, Idaho. “That's not going to
serve us well enough anymore in the
next 10 years.”

HP's new system is expected to run
Ms-DOS applications and include
Sony Corp.’s 3'%-inch disks that are
standard on the Series 80. The
system is expected to use a
touch-screen terminal being devel-
oped at HP's Data Terminal division in
Sunnyvale, Calif. Industry observers
believe HP will set the price of the
system at less than comparably
equipped IBM PC systems.

HP's varied personal computer
offerings, formerly spread through at
least three divisions, are now

given no warning about when the
product will be announced.

DEC has also invested in thin-film
media research without an an-
nounced product. However, in July,
news leaked out of the company’s
Maynard, Mass., headquarters
about a multimillion-dollar contract
with Evotek Corp., a two-year-old
manufacturer of high-capacity, 5%-
inch Winchester drives and thin-

HP manufactures its own sputtered
thin-film media because there are few
outside suppliers and it can control its supply
and yields.

consolidated into the new Personal
Computer division in Corvallis, Ore. In
addition, other divisions, such as the
Data Terminal division, the Computer
Products group and Disc Memory,
have focused a large part of their
research and development on person-
al computers. “We have taken the
necessary steps since the beginning
of this year to make this a dedicated
personal computer company.” com-
ments Stinehelfer.

HP is also stressing cost efficiency.
“The survivors will be the low-cost
companies,” adds Stinehelfer. HP has
taken steps to cut costs by reducing
inventories and is preparing to
manufacture some products over-
seas.
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film media. Much media attention
has focused on DEC’s proposed use
of Evotek’s 31M-byte drives. But
sources within Evotek, Fremont,
Calif., say DEC was interested in
Evotek’s plated-media process.
There is not only a short supply of
thin-film media, but also poor
yields. Ampex continues to improve
its yields, but the pressure of
demand has made increasing yields
difficult. The lack of satisfactory

NEWS

yields from the little available
plated media that exists often
means some delays in initial
shipments of higher capacity drives
from companies relying on high-
density recording.

HP’s sputtering process is sensi-
tive to defects in substrates. As
much as 50 percent of substrates
received are unusable because a
slight nick in the substrate can be
detected through the thin coating,

remarks Glen Moore, manager of
the HP Magnetic Recording Tech-
nology center.

HP staffers in Boise admit that
the pilot production under way has
not generated enough volume to
determine an accurate yield in a
high-volume run. However, the
company is determined to exceed 90
percent yields and therefore has
delayed introduction of its product
until January. HP expects to

Convergent moves to Intel
80186 modular workstations

Three years ago this month,
Convergent Technologies Inec.,
Santa Clara, Calif., began shipping
its first product, the Iws worksta-
tion, which company officials hailed
as the convergence of then-current
technology: an Intel 8086 micro-
processor, 8-inch floppy disk stor-
age, a bit-mapped display and an
eye - catching, small - footprint
desktop package. Early next year,
the company will introduce what
Convergent vice president of strate-
gic business development Pauline
Alker calls the converging technolo-
gy of 1984 and beyond: an Intel
80186 microprocessor, 5%4-inch flop-
py disk drive/Winchester disk drive
storage, a modular component
packaging scheme linked by a
proprietary bus and a choice of four
operating systems. The company is
also launching a lap-sized portable
computer (see “Convergent takes a
new tack...,” right). The NGEN
(for new generation) workstations,
which replace their 8086-based
predecessors, reflect the accelerat-
ed rate of technological change in
the microcomputer business, Akler
observes. “When we introduced
Iws, we thought the technology
cycle would be 24 to 30 months.
Now, it looks more like 18 months.”

30

The NGEN’s dramatically im-
proved price/performance ratio over
its predecessor should make it
extremely attractive to OEMs, Alker
adds. She gives the original IWS a
price/performance level value of
one. The AwS, introduced 12
months later, had 5%-inch storage
peripherals and an 8-MHZ 8086. It
was one-half the price and 1.7 times
the performance of the 1ws. Two
years later, the NGEN’s forthcoming
introduction at a target price of 25
percent of the IWS and 2.6 times the
processing power should net a 10:1
price/performance improvement
over three years, Alker explains.

However, Alker stresses that the
price/performance features of the
new series are secondary. She adds,
“The primary objective has been to
provide our OEMs with one product
that has full market fit,” meaning a
flexible design that OEMs and their
end-user customers can alter as
needs change. For OEMs, the
modular design means they do not
have to order a different model
when they want to change one of the
components of the system. “With
the AWS and 1ws, we had packaged
systems that came in different
models with different memory and
storage capacities. Now, we have

CONVERGENT TAKES

In its four-year history, Convergent
Technologies Inc., Santa Clara, Calif.,
has made its mark as a trend-setting
designer and manufacturer of OEM
hardware. With its OEM supermini-
computer line launched (MMms, April,
Page 157) and a rejuvenated worksta-
tion line set for introduction early next
year, the company now is taking a
new tack—straight into the retail
personal computer market.

The divergent technology at Con-
vergent is the WorkSlate, an $895
notebook computer aimed at execu-
tives and professionals. The brain-
child of Convergent's year-old Ad-
vanced Information Products division,
the WorkSlate is the company'’s first
consumer product. The company will
offer the product to 0OEMs and other
value-added resellers, but division
marketing manager Karen Toland
says WorkSlate will flow primarily
through high-end retailers such as
department stores and specialty
computer stores such as Comput-
erLand and Businessland.

The 45-employee division, which
was originally code-named “Ultra”
and kept separate from other Conver-
gent developments, has identified a
potentially huge market for a simple
notebook computer with a variety of
straightforward canned applications.
“There is an estimated 10 million- to
12 million-unit market for personal
computers among management-level
workers,” explains Toland, “but
there’'s a potential 30 million-unit
market for machines aimed at people
who want to replace pencil, paper and
calculator.”
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guarantee 100 percent usability of
all disks in its drives after six
months. “The small computers in
use today are usually critical to the
operation of a company: they just
can’t go down,” opines Stinehelfer.
“Besides, you can’t continue to have
growth in your service department
at today’s costs.”

Costs are the reason behind HP’s
decision not to include thin-film
heads on its new small drives.

Despite millions of dollars in
research on thin-film-head technolo-
gy, HP discovered that it could do no
better making its own heads than
buying heads from outside sources.
Although the company is continuing
research and will likely use thin-film
heads on future products, it will
concentrate its efforts on media.
“It’s better for us to work on one
technology in which we know we're
ahead,” observes Stinehelfer.

HP, IBM and DEC are not the only
companies that recognize a market
opportunity in thin-film media. As
many as 26 companies (or company
divisions) to manufacture thin-film
media have been formed in the past
year. All hope to relieve Ampex of
some of the pressure—and some of
the rewards—and bring magnetic
recording to the threshold of future
drive technologies.

—Robert A. Sehr

A NEW TACK WITH PORTABLE COMPUTER FOR RETAILERS

Convergent Technologies’ $895 WorkSlate notebook computer integrates an 8-bit
Hitachi 6303 CMOS microprocessor, 64K bytes of ROM, 16K bytes of RAM, a
microcassette recorder and a 16-line-by-46-column liquid-crystal display.

The WorkSlate will be priced to
compete with products such as Epson
America Inc’s HXx 20 and Radio
Shack's model 100. Toland emphasiz-
es, however, that the portable was
designed from the ground up to
perform white-collar tasks and is not
designed to compete with general-
purpose portable computers. For
example, it does not include a BASIC
programming capability.

WorkSlate is a simple 8'4-by-11-by-
1-inch package with a series of built-in
application packages for spreadsheet
analysis, cost estimating, client time
billing, expense reporting, appoint-
ments calendar and telephone listing

with automatic dialing capabilities, all
running under a proprietary
WorkSlate operating system. The
system also has many voice-and
data-communications features that
enable it to operate as a speaker
phone, a broadcast-only telephone-
answering machine or a 300-bps data
terminal. However, it does not support
BASIC.

The basic hardware design re-
volves around a Hitachi America Ltd.
6303 CMOS microprocessor, which is
based on an 8-bit Motorola Inc. 6800
chip. With 64k bytes of Rom for
system software and applications and
16K bytes of user memory and the

16-line-by-46-column LCD, the system
consumes less than 1w of power,
claims Toland. A microcassette sys-
tem developed by Olympus of Japan
provides magnetic storage. It accom-
modates audio recording on the upper
track and compressed digital data at
2,400 bpi on the lower track. This
method enables a user to annotate
data with audio notes, Toland points
out. The microcassette will also be
used for distribution of " taskware,” a
series of vertical application packages
that Convergent plans to develop with
third-party suppliers using the
WorkSlate operating system. Early
taskware (which will retail for $20 to
$40) includes personal tax, sales
reporting, loan analysis, portfolio
analysis, financial statements, estate
planning and marketing management.

WorkSlate uses surface-mounting
manufacturing techniques developed
in lower priced consumer products.
The method enables Convergent to
load components on two sides of the
board. Toland notes that use of two
custom gate arrays enables Conver-
gent to eliminate more than 30
integrated circuits (ics) on the board.
Production will begin in the fourth
quarter at Convergent’s new 100,000-
square-foot Santa Clara plant, but the
company may shift production off-
shore in the future. The basic
WorkSlate is the first of a family that
will include a WordSlate product for
text editing.

With the high-volume consumer
electronics production methods,
WorkSlates will “come out like
cookies,” Toland comments.
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‘exploded’ the package into compo-
nents. Each component can be
ordered with the level of functional-
ity and price/performance appropri-
ate to the application and market,”
she explains.

Convergent’s concept allows the
same basic hardware elements to
serve a broad range of uses,
starting with an intelligent worksta-
tion and proceeding through person-
al computer functionality to a
powerful front-end processor node
in a distributed data-processing
system, Convergent officials add.
“You can start with the basic CcpU,
keyboard and display and add other
modules or swap modules without
throwing anything away,” Alker
remarks.

A new proprietary X-bus serving
as the data path, physical connec-
tion and power-distribution system
among the system’s various mod-
ules enables the modular packaging
scheme to work. The X-bus can
extend as far as 24 inches from the
system controller module and has an
estimated peak data-transfer speed
of 12M bits per second (bps). NGEN
uses a DC power converter, which is
about the size of a brick and is
placed on the floor. With the
adapter, maximum power within
the system is 36V, and adapting for
international power requirements is
simplified, a Convergent spokes-
woman claims. Alker says the X-bus
will be open to OEMs that wish to
build their own modules.

The basic element of the series is
the cpU system controller module,
which measures 8% inches high by
5% inches wide by 11 inches deep.
It contains the 80186 CPU, 256K
bytes of main memory, a video
controller and an 1/0 board with two
RS232 serial ports, an RS422 port for
local networking and a parallel
printer port. The CPU board has
expansion slots for three 256K-byte
daughter boards.

In addition to supporting an
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Convergent Technologies’ Intel 80186-
based modular NGEN workstation uses a
proprietary bus and runs CTOS, XENIX,
MS-DOS and CP/M-86. Shown is the CPU
system controller module.

80-character-by-29-line display, the
12-inch monitor can handle
728-by-348 bit-mapped graphics.
Color is available with the same
resolution using an optional color
graphies controller module based on
NEC America Inc.’s 7220 graphics
chip.

Storage options include dual
floppy and floppy/Winchester com-
binations. The 5%-inch slimline
floppy disks store 630K bytes each
(formatted), and the Winchester
disks are available in 5M-, 10M- and
12.5M-byte capacities. They come in

Alliances grow

8Ve-by-11-by-2¥%-inch modules.

Alker notes the hardware is also
designed for “multiple independent
follow-on design paths” that will
allow OEMs and end users to revamp
installed systems. One expected
upgrade, Convergent sources state,
is an Intel 286-based CPU. Some
OEMs are expected to design their
own NGEN modules, Alker adds.

On the software side, the NGEN
systems will run Convergent’s
proprietary CTOS operating system
and three commercial operating
systems: Microsoft Corp.’s MS-DOS
and XENIX and Digital Research
Inc.’s CP/M-86. XENIX, which was
recently added for the 8086-based
machines, is a UNIX-based package
that runs in native mode on the
NGEN CPU. MS-DOS and CP/M run as
guest operating systems under
CTOS, which supports resource
sharing and access to CTOS files.
Users can switch among CTOS,
MS-DOS and CP/M without rebooting
and without interfering with other
workstations in a cluster.

With NGEN, the company plans to
introduce an upgrade to CTOS called
Context Manager. The upgrade is
said to improve concurrent opera-
tions, allowing users to take
advantage of the operating system’s
10 available partitions. Prices had
not been set at press time, but
Convergent officials indicate prices
will start at about $5,000.

—Geoff Lewis

in $10 billion Ada market

Like bees to nectar, an increasing
number of companies are being
drawn to the sweet market for Ada
programming language applica-
tions. The u.s. Department of
Defense estimates the market for
embedded computer software will
total $10 billion by 1990.

Ada is expected to become the
single computer language for all
branches of the U.S. military by
1985. Development of Ada has
created a flurry of activity as
computer firms push to form
alliances that could well decide
future market leaders. Among the
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Mini-Micro World

recent significant developments:

® Westinghouse Electric Corp.
and Intellimac Inc., a minicomputer
integration firm based in Rockville,
Md., jointly demonstrated a novel
computer architecture called “close-
ly coupled asynchronous parallel
processing” to Defense Department
officials. The architecture uses the
powerful multitasking feature of
Ada. Westinghouse is separately
developing an Ada compiler at its
Defense Electronics Center in
Baltimore. Intellimac is attempting
to raise $14 million through its first
public stock offering for partial
funding of production of the IN/MP68
single-board computer to meet Ada
multitasking, multiprocessing re-
quirements.

® The Defense Department’s Ada
Joint Project Office (AJPO) has
formally certified the first commer-
cial Ada compiler, jointly developed
by Data General Corp. and Rolm
Corp. Testing of a Western Digital
Corp. compiler began in July.
Confident AJPO officials predict that
six Ada language compilers will
have successfully completed the
validation process by July 1984.

® CACI Inc., an Arlington, Va.,
software engineering and consult-
ing firm, is expected to sign an
exclusive agreement with DG to
provide Ada program training and
software engineering support to DG
staff members and compiler custom-
ers. The agreement will include
support for specific software tasks,
including configuration manage-
ment, software quality assurance
and development engineering.
“With our earlier Ada software
engineering training programs,”
states Walter Rolling, cAcCi Ada
project director, “we have about 10
man-years of experience.”

® This summer, Gould Inc. an-
nounced an Ada Learning Environ-
ment (ALE) using a compiler
developed—but not yet DOD-val-
idated—by Softech Inc. The compa-
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Westinghouse Electric Corp. and Intellimac Inc. used a multiprocessor architecture to

make the first demonstration of closely coupled asynchronous parallel processing tied to the

multitasking feature of Ada.

ny claims the compiler is the first
Ada language system to run under
the UNIX operating system. ALE is
available in three configurations
incorporating various Concept/32
minicomputers. Prices range from
$129,000 to $366,000. Gould’s Ada
package features an ICSA-to-Ada
translator that accepts Ada source

code and translates it into C, the
basic UNIX language. The C
compiler produces an executable
image of C. Programs written on
ALE are expected to be upwardly
compatible with DoD-validated Ada
compilers.

® A second facility to validate
Ada compilers will reportedly be
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“The software is excellent.
There is nothing else like
it on the marketplace.”

“Integrated application
packages, fourth-generation
languages and program
generators (are) combined
together in a fashion

which is unique today.”

XEROX

“The integrated “An Integrated Decision
architecture is excellent. Support System. Who
The degree of integration  else has this? Nobody!”

is unique.”

—From a James Martin Seminar

Even the most sophisticated
experts are impressed with our

unified software system
for manufacturers.

No wonder.

Its unique architecture makes it the only system in the
world that completely integrates business applications
software, personal computing, information center prod-
ucts, decision support systems, a database manager and
fourth-generation languages.

And its single, unified configuration allows data to be
managed without special programming, through the facil-
ities of a common information exchange to translate the
data from one processing environment to another.

Business Computing

With the Xerox Manufacturing System, every depart-
ment can work with information stored in the same
dictionary-defined corporate database.

This transaction-based system includes 17 fully-
integrated business applications. So that manufacturing,
finance, marketing, distribution, engineering, procure-
ment and planning can all base decisions on the most
current situation with on-line, real-time access.

Because master scheduling, MRP 11, inventory, order
entry, costing, production control, procurement, receiv-
ables, payables, financial modules and a new repetitive
manufacturing application are combined in the most
powerful operating management tool available today.

And that’s with complete portability across all IBM
SSX, VSE, VS1 and MVS operating systems. Without
changing the software.

Personal Computing
Personal computers with CP/M or PC DOS operating
systems can be host-connected for personal applications,
spreadsheet programs, word processing and printing/
graphics capabilities.
So your end users can capture data from business
applications to help them plan and execute priorities.

Information Center Computing
With our fourth-generation language, end users can
write their own applications and let you clear up your
programming backlog. Integrated decision support sys-
tems provide easy-to-use programs for budgeting, financial
MINI-MICRO SYSTEMS/ October 1983
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planning, and general problem solving, all using informa-
tion from either the primary or other databases.

Easy to Implement

We can configure a system that’s yours alone. One that
matches your data processing needs today and will grow
with you tomorrow.

Use it on your IBM computer or, as an option, start
with the software on our timesharing service. Then, when
you're ready, move the software and database in-house.
In one weekend.

Or, if you need a computer, we'll install a complete
turnkey system with Xerox software and IBM or Digital
hardware.

With You All the Way

Your system is backed by a professional organization
that understands manufacturing. We've installed computer-
based systems in more than 800 manufacturing plants.

Implementation support, consulting and education
services are available from 20 Xerox offices in the United
States and Europe.

For more information, call toll-free (800) 323-2818,
Operator 148. In Illinois, call toll-free (800) 942-1166. Or,
return this coupon for a copy of the new Xerox Manufac-
turing System brochure describing our advanced software
architecture.

We think you'll be impressed, too.

Xerox Computer Services

c/o Ron Rich, 5310 Beethoven Street, Los Angeles, CA 90066.

Send me a free copy of the Xerox Manufacturing System brochure.
I want to know more about your advanced software architecture for:

[(]BM43xX []JIBM370 []IBM30XX [ ] Digital VAX
Name/Title

MMS 10/83

Company

Street
City State

Zip Phone ( )

XEROX" is a trademark of XEROX CORPORATION.
Digital and VAX" are trademarks of Digital Equipment Corporation.
IBM*®is a trademark of International Business Machines Corporation.
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located at Wright-Patterson Air
Force Base, Dayton, Ohio. Similar
to AJPO’s certification facility in
Washington, the Wright-Patterson
center will run the Ada validation
suite, consisting of more than1,500
software tests. However, it will
consider compilers designed for U.S.
Air Force use only. Westinghouse is
developing an Ada compiler to
submit to the Wright-Patterson
validation facility in October 1984.
The Westinghouse/Intellimac
demonstration linked four MC68000-
based processors, each with 256K
bytes of memory, a 512K-byte global
memory, eight RS232 intelligent
serial interfaces and a 16M-byte
Winchester disk drive. Intellimac’s
IN/7000K computer hosted an Ada
multitasking program written by
Westinghouse engineers to demon-
strate the system’s message-
passing capabilities. The demon-
stration ran five Ada tasks,
including one for real-time graphics
display that depicted the status of
each processor through ASCII mes-

INTELLIMAC’S MP68
AT A GLANCE

® A 12.5-MHz MC68010
MC68000 (no wait states),

® As much as 64K bytes of
on-board static RAM (120 nsec. with
battery backup),

® As much as 256K bytes of
EPROM,

® A realtime clock with battery
backup,

® Multibus-compatible (IEEE-796
specification),

® A bus master,

® Bus interrupt-generation capabil-
ity,

® 40-nsec. access time memory-
management unit,

® Direct access of as much as 16k
bytes of global and local memory,

® A maximum of 8M bytes of virtual
memory per user,

® Eight RS232 ports with hardware
handshaking (software-selectable
baud rates from 50 to 115K baud).

or
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sage transmissions of varying
lengths.

“I was impressed,” comments
Maj. Allan Kopp, Air Force project
element monitor for the Ada
program. “The Westinghouse pro-
gram did not require assembly-level
experience to operate, but could be
run by someone with some systems-
level experience.”

To achieve Ada-standard multi-
processing, Intellimac engineers
modified the board-level PROMs,
disks and bus drivers of the
IN/7000K. Westinghouse developed
the high-level software; Intellimac
modified the hardware and devel-
oped other software, including the
kernel that controls interprocessor
communications and the /0 inter-
face. The Westinghouse/Intellimac

- :!NTE‘L#‘&AC;A@
- PROGRAMMING SU
~ ENVIRONMENTS

Shell commander

2
embeddable
run-time
kernel

system employs TeleSoft’s Ada
compiler and Renaissance Systems
Technologies Inc.’s operating sys-
tem.

Intellimac president Dick Naedel
reports that the company is
preparing to begin manufacturing
hardware with the MP68 single-
board Multibus computer. Based on
Motorola Inc.’s MC68010 chip, the
MPe68 features as much as 64K bytes
of non-volatile, on-board memory
and as much as 256K bytes of EPROM
(see “Intellimac’s MP68 at a glance,”
below). To capitalize its foray into
hardware manufacturing, Intell-
imac is going public sometime this
fall through the investment firm of
D.H. Blair.

The company is also in the early
stages of a $2.5 million program to
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AQuality Family of
sk Drives,

EXCLUSIVELY

FROM FUJI'TSU

Quality means more when it comes from Fujitsu.
You get the latest Winchester disk drive technology. A total vertically
integrated manufacturing operation. And a solid reputation built on more
than 15 years experience.

Our broad base of customers have come to rely on this level of
quality over the years. Quality that’s exclusively Fujitsu.

For more information contact the
Fujitsu America Sales Office nearest
you. Northwest: (408) 988-8100,
East Coast: (617) 229-6310, Southwest:
(714) 558-8757, Europe: 44-1/493-1138.

HIGH PERFORMANCE MICRO-STORAGE
A B (2 D E

14-INCH 10%2-INCH 8-INCH 8-INCH 5Y4-INCH
CAPACITY (M Bytes) 84 /168 / 336 474 48/84 /168 24/48 7/13/120/27
AVG.POSITIONING TIME (ms) 27 18 20 70 83
TRANSFER RATE (K Bytes/s) 1,012 1,859 1,229 593/ 1,200* 625
INTERFACE SMD Modified SMD SMD SA4000 ST506/SA4000
POSITIONING METHOD Bow, | Bem | o, | i el

*48 M Bytes Configuration available only in 1200 K Bytes/s
FUJITSU
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THE NAME vS.

Alpha Micros 1042E has more power it is to go with a big, old company like that.

than an IBM" System 36. But we're not exactly new to this.
It has more memory and more storage. Alpha Micro’s been making micro-
Fact is, there's only one area in which computers longer than just about anybody
the IBM has a higher number than the else in the business. Including IBM.
Alpha Micro: We developed AMOS, a multi-user and
The price. multi-tasking operating system that lets you

Of course, IBM is, well, uh, theyre IBM.  go from one to over 40 users without
And we know how nice and safe and easy changing software. (It's the ideal system for

Corporate Headquarters, 17332 Von Karman, PO. Box 18347, Irvine, CA 92714 = © Alpha Micro 1983 * IBM is a trademark of International Business Machines, Inc.
AMOS is a trademark of Alpha Micro. NOTE: Prices and specifications are subject to change without notice. The above comparison is given for reference only.




THE NUMBERS.

word processing, inventory control, spread But if power, speed, expandability, and

sheet, scientific research and more.) price mean anything to you, there's only
And, we have an international network one number you need to remember:

of dealers and factory-trained specialists 800-854-8406. (In California, call collect

to give you all the service and support you'll 714-641-0386.)

ever need.

So if you want a big name and a price to Ale MI n
match, go ahead and call good old What's-

Their-Name. Everything a computer’s supposed to be. Except expensive.
CIRCLE NO. 22 ON INQUIRY CARD
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introduce a rugged series 7000
computer. It has formed a limited
R&D partnership with Arrech, Tel
Aviv, Israel. Under the partner-
ship, Intellimac will provide com-
puter hardware to AITech for
ruggedization in exchange for
exclusive North American market-
ing rights for the product. The first
prototype is expected in December.

The 7000R series will be a family
of military-specification (MIL-SPEC),
interconnectable component boxes
for building various general-
purpose computer system configu-
rations. These include an executive
CPU with 16-/32-bit, 8-MHz,
MIL-SPEC MC68000 processors, task

NEWS

processors, memory modules, stor-
age devices and peripheral control-
lers.

Westinghouse is abandoning the
MC68000 for military applications,
reports Mark Gaertner, Ada pro-
gram manager. Work is under way
to develop a CPU based on the Air
Force’s instruction-set architecture.
The current design uses very
large-scale integration (VLSI), says
Gaertner, but this will change to
very high-speed integration in 1985.

Gould’s computer systems divi-
sion was expected to announce
details of its Ada compiler at the
Federal Computer Conference in

September. The company was also

ANSI, Tektronix push
GKS graphics standard

Although the proposed graphical
kernel system (GKS) standard for
computer graphics must still be fine
tuned, little doubt remains that the
draft standard will be finalized
before next summer’s Siggraph
show in Minneapolis. Tektronix
Inc., Beaverton, Ore., a major
graphics hardware and software
supplier, has decided not to wait for
official sanction from the American
National Standards Institute (ANSI)
before offering GKS software. None-
theless, the alternative standard
proposed, Siggraph CORE, probably
has enough support from major
suppliers to remain a de facto
standard.

Other major software suppliers
such as Integrated Software Sys-
tems Corp. (18SC0), San Diego, and
Precision Visuals Inc., Boulder,
Colo., also have indicated support
for GKS.

The announcements came at this
year’s Siggraph show in Detroit,
where the ANSI X3H3 graphics
standards committee confirmed
there would be no major changes

42

between the current document and
the final standard. The standard
includes specific software language
bindings, beginning with a FOR-
TRAN interface that the committee
will review this fall. Subsequent
revisions may include bindings to
Ada and Pascal. The bindings were

PROPOSED
GRAPHICS STANDARDS’
KEY DIFFERENCES

GKS Siggraph CORE
Bundled attributes v
Full 3D capabilities v
Language bindings v

inserted to give GKS device indepen-
dence, allowing users to use devices
from different vendors with little
software modification.

A key difference between CORE
and GKS is that Gks allows for
bundled attributes, such as color
and dash, which the software sees
as a way to distinguish data. The
difference resulted from certain
manufacturers’ hopes for greater
device independence. Bundled attri-

expected to introduce a “super-
smart” disk controller containing as
much as 2M bytes of cache memory.
The new disk system should
improve Ada program execution as
much as 500 percent, asserts a
company spokesman.

Like other Ada product develop-
ments, Gould’s ALE offering is
aimed at future Ada programmers,
whose ranks are expected to swell
dramatically. Programmer training
is expected to play a crucial role in
determining which companies suc-
ceed in capturing market share for
Ada-related hardware and soft-
ware.

—Stephen J. Shaw

butes permit each workstation to
decide how to represent attributes.
ANSI won a modification of some
bundled attributes from the original
European standard, thus gaining
more direct control of some attri-
butes in U.s. hardware.

The GKs standard is the work of
the German Deutsches Institut fiir
Normung (DIN), which adopted
some features of a parallel standard
being developed by the Association
for Computing Machinery’s (ACM’s)
Siggraph Graphics Standard com-
mittee. The Siggraph CORE docu-
ment was designed for vendor and
device independence and for 2D and
3D line drawings.

However, because Siggraph is
not an official standards body, it
could only publish its recommenda-
tions and pass them on to ANSI's
X3H3 committee. Meanwhile, the
International Standards Organiza-
tion (1S0) is considering only GKS.
As a result, GKS gained momentum
and forced not only ANSI but also
many major U.S hardware and
software manufacturers to give it
priority (MMS, November 1982,
Page 175).

Some observers, including Dr.
Peter Bono, chairman of ANSI’s
X3H3 committee, believe GKS and
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L L R
EMULEX TALKS DEC 7

MACRO STORAGE FOR MICROS...

Good ol’ RLO2 has a lot going for it: 10.4 megabytes of removable storage, proven reliability, a massive
OEM and end-user investment in RLO2-based software. But no upward mobility. The only way to expand
from micro to macro storage is to add more RLO2 cartridge drives.

AT THE CUTTING EDGE...

Enter Emulex and SABRE (Storage And Backup/RL02 Emulation)—
at the cutting edge of disk-storage technology. A plug-in-and-play
storage subsystem that looks like four RLO2 drives to the DEC LSI-11
through 11/23 PLUS operating systems. But what a difference in hard-
ware: A single, compact, high-performance 5Y-inch Winchester with
31.2 megabytes of storage (three RLO2 look-alikes); a removable disk
cartridge drive, which can do double duty as a systems disk or a source for backup
and program loading (one RLO2 look-alike); a single-board host adapter that allows you to add up to five
additional devices.

EIGHT-TO-ONE REDUCTION...

The host adapter plugs into any standard QBus slot. The balance of the subsystem, including an integral
power supply, is contained in a single rackmount enclosure that occupies one-eighth the space of four
DEC RLO02s and requires one-fourth the power. Per-megabyte device and media costs are slashed. Average
seek time is reduced significantly.

REMOVABLE CARTRIDGE...

SABRE’s 8-inch cartridge disk drive features 10 megabytes of fast and easy backup. Media spins in a
lightweight, removable, easy-to-handle cartridge. With a transfer rate that is up to eight times faster than
that of a conventional 8-inch floppy, and even faster than a streaming tape cartridge. And this rugged-
ized drive is more resistant to shock and vibration than any other fixed or removable media disk drive.
Through the flexible magnetic disk media and the unique design of the drive, users enjoy Winchester-like
high-performance and reliability.

EMULEX THINKS SMALL...

SABRE is a first-of-its-kind subsystem, and a first for Emulex: a complete storage subsystem for micro-
computers. But not the last. Emulex is thinking small. Soon a wide variety of Emulex-quality host adapters,
controllers and peripheral packages will be available for small computer systems. Watch this column to
be among the first to know.

See us at Comdex, Booth #2030 _x-

See us at Dexpo West, Booth #512 EMULEX
3545 Harbor Blvd., PO. Box 6725,

Costa Mesa, California 92626,
Toll-Free (800) 854-7112, In Calif. (714) 662-5600.

GSA Contract #: GS-O0C-03589 ' ™RLO2, DEC and LSI-11 are trademarks of Digital Equipment Corporation.
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Siggraph CORE are virtually identi-
cal. “If we had started out with
Siggraph CORE instead of GKS, we
would still have the same document
(as the draft standard),” he re-
marks.

Others, however, believe GKS is
not as complete as Siggraph CORE,
especially in addressing 3D applica-
tions. “I'm afraid the Europeans
have given us a flat world,”
maintains Bob Heilman, director of
software product management for
Ramtek Corp. and a former
member of the X3H3 committee.
Heilman has attended many debates
on whether GKS can ultimately
address 3D. He asserts that the
debates have not convinced him.
“We can’'t offer our customers
software that doesn’t use the full
capability of the hardware,”
Heilman comments. “We’ll continue
to offer CORE-based products with
our 38D units.”

Heilman, however, expects
Ramtek to support GKS software

NEWS

when it becomes standard. “But
just because CORE does not become
an official standard doesn’t mean it
can’t remain a de facto standard,”
he adds. He notes that, although
many Tektronix competitors adver-
tise PLOT 10 GKS compatibility, such
compatibility does not exist. “What
you really have is 4010 compatibili-
ty,” he contends. The 4010 terminal
is both GKS and CORE compatible.

Because GKS is the first official
standard to offer device indepen-
dence, it allows Tektronix to
compete in an ever-widening mar-
ket with its already popular PLOT 10
software-development tools, Ashley
notes.

Tektronix’s PLOT 10 GKS includes
FORTRAN 77 source code that allows
programmers to fine tune their
packages. The software includes
device drivers for Tektronix termi-
nals and plotters and a model for
non-Tektronix devices. List price of
a license is $7,500.

Don Van Dyken, vice president of

Multiwindow UNIX for IBM PC
combines MS-DOS emulation, networking

A Dallas start-up—Lantech Sys-
tems Inc.—has developed a version
of UNIX for the IBM PC and other
microcomputers that it feels effec-
tively bridges the gap between
single MS-DOS applications and
multitasking capabilities while ad-
dressing microcomputer networking
needs.

Lantech’s uNETix operating sys-
tem, which is written in C, enables
simultaneous multitasking of UNIX
and MS-DOS applications, with each
application program displayed in a
separate window. The system
allows as many as five MS-DOS
applications to run simultaneously
with five or more UNIX applications,
claims Arthur Olender, Lantech’s
director of software development.

a4

Although the company recommends
using a maximum of 10 windows (to
match the PC’s 10 function keys),
the number of possible UNIX
windows is limited only by screen
space, Olender adds. Data can be
transferred between windows, in-
cluding MS-DOS/UNETiIxX transfers.
The uNETix distributed file sys-
tem (UNETiX-DFS) version allows
transparent remote-file and device
access. The company is expected to
preview UuNETix-VFS, a virtual
file-networking system for connect-
ing microcomputers, minicomputers
and mainframes, at Comdex.
Olender explains that the use of
UNIX pipes and filters enables fast
data transfer between windows.
Each window has a zoom feature.

Precision Visuals, agrees that 3D
support is necessary, noting that
some of his company’s customers
require it. For those customers,
Precision Visuals offers CORE prod-
ucts as well as support for the GKS
standard.

The true indicator of acceptance
for any standard—with or without
ANSI blessing—is industry accep-
tance. In that respect, GKS is miles
ahead of CORE. Most major software
suppliers have at least tentatively
agreed to adopt the GKS standard.
“This is the first real graphics
software standard,” comments
Jerry Ashley, manager of graphics
software products at Tektronix.
“Until now, the software industry
has been policing itself.” Average
package price, including source code
with input and output routines, is
$8,070 in single-unit quantities.

Ashley also emphasizes that
Tektronix will continue to support
its CORE user base.

— Robert A. Sehr

The system does not actually
incorporate Ms-DOS but “gives the
appearance of MS-DOS to the user,”
he states. The MS-DOS emulator is
actually an application that uses
UNIX commands and runs under
UNETIX.

Software tested to run under the
MS-DOS emulator includes Microsoft
BASIC, Wordstar and dBASE II. Any
packages conforming to IBM soft-
ware guidelines should run on
UNETiX, Olender adds. UNIX version
7 applications run under uNETix
after recompiling, and System III
applications need some tweaking
before they can be recompiled for
UNETIX.

Olender emphasizes that uNETix-
DFS file sharing does not involve
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PRO-V

INTRODUCING A
GIANI STEP TOWARD
NO PROGRAMMING:

To fully appreciate what PRO-1V is, let’s begin with what it isn’t. [ 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-IVis 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. [ 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-1Vis available on our CIES 680 state-of-the-art
68000-based business computer, utiliz-
ing UNIX™ and industry standard
Multibus™ architecture. A GIANT
COMMITMENT Thebacking of a
world-wide corporation assures quality
in high volume OEM quantities and
ensures our commitment to the future.
[ For more information, just call or write
CIE Systems, Inc., 2515 McCabe Way, Irvine,
CA 92713-6579 (714) 660-1800. Call toll-free
1-800-437-2341. In California call 1-800-458-6279.

TM PRO-1V is a Trademark of Data Technical Analysts, Inc
Multibus is a Trademark of Intel Corporation.
UNIXis a Trademark of Bell Laboratories. Py Aty

© 1982 CIES
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EXPAND YOUR MULTIBUS
STEM'S OUTER LIMITS.

XYLOGICS HAS SOLD MORE HIGH PERFORMANCE
MULTIBUS PERIPHERAL CONTROLLERS TO MORE
MAJOR OEMs THAN ANYONE.

That’s a fact. But it's sometimes
obscured by the breadth and pop-
ularity of Xylogics' full range of
peripheral controllers for mini and
micro computers.

Yet for Multibus™ systems
employing 68000, 8086 or Z8000
class microprocessors with large
capacity disk and tape drives, no
other Multibus controllers offer bet-
ter performance or more advanced
features.

NEW 450 AND 472
CONTROLLERS JOIN
POPULAR XYLOGICS 440.

For the past three years, the
Xylogics 440 peripheral controller —
the industry’s first Multibus SMD
controller—has offered the highest
peripheral control performance in
Multibus benchmark tests and cus-
tomer installations.

Now Xylogics has developed two
new advances in Multibus periph-

Xylogics 450 Multibus Disk Peripheral
Controller.
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eral control: the 450 and 472.
Together, they set the standard for
price, performance and size for
IEEE-796 Multibus applications.

The new Xylogics 450 peripheral
controller provides even more per-
formance for Multibus disk control
applications. The 450 can address
up to 16MB of memory and control
up to four SMD disk drives at
data rates of up to 1.8 MB/sec.
non-interleaved.

The new Xylogics 472 is a high
performance, single-board tape
controller for streaming and start-
stop tape drives. It can address up
to 16MB of memory and control up
to four tape drives—running at
speeds from 12.5ips to 125 ips
and at densities of 800 bpi NRZI,
1600 bpi PE, 3200 bpi, or 6250 bpi
GCR.

The 440,450 and 472 feature
advanced channel control tech-

Xylogics 472 Multibus Tape Peripheral
Controller.
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niques and are designed to work
together for system optimization.
For Multibus users, this means low
bus usage, non-interleaved disk
operation and true high-speed
streaming with no repositioning.
All three work with any 16, 20 or
24 bit address Multibus system.
Xylogics. The leader in high
performance Multibus peripheral
control.
TM Multibus is a registered trademark of Intel Corp

See us at booth H7002.

COMMPER/ Fall’83

November 28-December 2, 1983
Las Vegas Hilton Hotel
Las Vegas, Nevada

144 Middlesex Turnpike, Burlington, MA 01803
Tel: (617) 272-8140 TWX: 710-332-0262
Xylogics European Headquarters: (Slough, U.K.)
Tel: (0753) 78921 Telex: (851) 847978

Xylogics Germany (Eschborn)
Tel: (49) 6196-47004
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simple file transfer. A remote-
mount command allows a user to
access a storage device as if it were
part of his own system. The
networking software, which was
jointly developed with Plexus
Computers Inc., uses the top four
layers—application, presentation,
session and transfer—of the Inter-
national Standards Organization’s
(1s0’s) Open Systems Interconnec-
tion (0sI) reference model.

The Lantech software also allows
a PC to emulate an ASCII terminal.
The company hopes to offer a 3270
link written by a third-party
vendor. With such links, a PC user
could extract data from a VAX or a
mainframe while other applications
are running and then move the data
directly into another window.

Olender says the package im-
proves on the Visi® concept by
offering true multitasking. Visi®
features multiple windows but
processes only one job at a time.
(Ms-DOS 3.0, due late this year, is
expected to offer multitasking, as
does Concurrent CP/M.) The lantech
package occupies 128K bytes of
RAM; it requires 256K bytes of RAM
and two floppies to run. Visi”
occupies 100K bytes of RAM and also
requires 256K bytes to run. Lantech
is porting the software to Motorola
MC 68000 - and National Semiconduc-
tor 16032-based machines in addi-
tion to an Intel 8086-based non-IBM-
compatible machine. The software
also runs on the coMmpAQ Computer
Corp. and Columbia Data Products
Inc. 1BM-compatible computers.

Jean Yates, president of software
market research firm Yates Ven-
tures, San Francisco, says uNETix
offers some advantages over XENIX
and other versions of UNIX. She
states that the multitasking and
networking combination with UNIX
and Ms-DOS will be “extremely
appealing” to owners of $5,000 to
$8,000 two- to five-user microcom-
puter systems who don’t want the
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Lantech Systems Inc.’s uNETix operating
system for the IBM PC and other
microcomputers enables five MS-DOS
application programs to run concurrently with
five or more UNIX applications. Each
application is displayed in a window.

high overhead of UNIX. The uNETix
package includes fewer utilities
than a full-blown version of UNIX.
UNIX typically contains about 500
utilities, but uNETix has only about
20, those needed to fit the
market-niche requirements, she
claims.

Lantech expects to sell 100,000
copies of UNETix, mainly to OEMs

and application companies over the
next year, states Michael
McChesney, vice president of corpo-
rate development at Lantech. List
price of a package with uNETix, the
MS-DOS emulator and a Ccompiler, is
$300. In comparison, list price for
Visi®™ is $495 (plus $250 for a
mouse), and list price for Concur-
rent CP/M-86 is $350. List price of a
UNETIX-DFS package with the emu-
lator will be around $250. OEM and
end-user availability of uNETix and
UNETiX-DFS is scheduled for this
month. Details for uNETix-VFS were
not solidified at press time, but
plans call for the package to sell for
less than $1,000.

Lantech is an outgrowth of a
former company called Advanced
Digital Products Inc. At Advanced,
Olender and Derrel Foster,
Lantech’s vice president of research
and development, developed C
applications for the 8086.

—David A. Bright

HP renews attack
in desktop plotter battle

Hewlett-Packard Co. has stepped
up its attack in the desktop plotter
war by introducing the six-pen HP
7475A and repositioning its two-pen
7470A plotter, which was introduced
last year.

HP claims the 7470A and 7475A
offer higher resolution—0.001 inch-
es—and higher plotting speed—=21.2
inches per second—than other
plotters selling for the same price.

The 7475A, at $1,895, provides a
removable six-pen carousel and
plotting on A- or B-sized paper. For
its role, the 7470A helped pioneer
the market for less-than-$2,000
multipen plotters. Its price has been
reduced 30 percent from $1,575 to
$1,095 because of high-volume
production. HP expects the 7475A to
fill the needs of business graphics

applications and the two-pen model
to attract personal computer users.

Although unwilling to provide
sales figures, HP officials claim
demand for the 7470A has exceeded
allotted production capacity. “Frank-
ly, it was a greater success than we
thought it would be,” asserts Craig
Schmidt, product manager at HP’s
San Diego, Calif., division where
the plotters are produced. “We've
had to ramp up production because
of the backlog we had on the 7470A.”
Although delivery time of the 7470A
had been several months, it is now
weeks.

Market studies of desktop plot-
ters have projected annual growth
rates as high as 40 percent, and
many new suppliers, including
California Computer Products Inc.
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and Mannesmann Tally Corp., have
recently entered the market for
less-than-$2,000 plotters (MMS,
July, Page 28). Brian Moore,
general manager of HP’s San Diego
division, estimates that business
and professional use of microcom-
puters will create a $10 billion
market by 1985. Moore says that HP
developed its desktop plotters to
support in-house computer systems,

NEWS

performance basis, but we won’t
reduce costs by cutting features.”
Schmidt attributes the products’
performance edge to a technology
developed for the eight-pen, large-
format HP 7580A plotter introduced
in 1981. The technology substitutes
a drive that moves the paper on the
x axis for arm-mounts that move the
pen along both axes and uses DC
servo motors instead of stepper

Hewlett-Packard’s six-pen HP 7475A plotter sells for $1,895. It plots at a resolution of 0.001
inch on A- or B-sized paper.

but is now offering plotters to “the
entire market.”

Several plotters introduced or
demonstrated at trade shows this
summer, however, offer more pens
for less money than the HP 7470A.
For example, Japanese producers
introduced units with four pens or
more for less than $1,000. More-
over, price cutting like that in the
low-end dot-matrix printer market
over the last few years is likely. HP’s
strategy is ‘“to survive price
competition by (offering) high
quality,” comments Schmidt. “We
will be competitive on a price/
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motors. Rather than creating diago-
nals by making incremental steps
along the x or y axis, Schmidt
explains, the DC motor allows
turning in any direction. An optical
encoder with an LED source and
detector keeps the pen in position.

Although the technology uses
more sophisticated controllers and
customized integrated circuits than
stepper motors use, the extra cost is
offset by lower power consumption
and lighter paper-moving mecha-
nisms than those used with stepper
motors.

Pens are available in two line

widths and 10 colors. The reason
that the 7475A design team chose to
use six pens, Schmidt explains, is
that six pen positions allow users to
employ three or four colors as well
as pens of different line widths.

The 7475A features single-
command automatic area-fill, thus
reducing the software-command
memory storage space by 95
percent. The plotter also incorpo-
rates more than 50 other commands
for pen movement, character sets,
scaling and crosshatching patterns.

Pens on both plotters are auto-
matically capped when not in use to
prevent drying out, and a damping
system that reduces the impact on
the pen as it hits the paper extends
pen life. HP licenses and recom-
mends only its own pens, paper and
overhead transparencies for its
plotters. The transparency material
requires a removable backing to
work in the paper-moving drive.
The two models have different
paper-loading procedures; as a
result, the backing material is not
interchangeable. Schmidt points out
that the company has recently
developed a transparency film that
dries in about 30 seconds.

In line with the desire to broaden
the market for its plotters beyond
HP system users, the company is
encouraging third-party software
development for both plotters. The
success of the 7470A has led more
than a dozen software suppliers,
such as Business and Professional
Software Inc. and Lotus Develop-
ment Corp., to support it for
graphics applications on the IBM PC.
Many packages running on Apple
Computer Inc., Digital Equipment
Corp. and other personal computers
support the 7470A, and many will
support the 7475A as well.

Either an RS232C or HP's HP-IB
version of the IEEE-488 interface is
available. The company expected
the 7475A to be available last
month. —Edward S. Foster
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Why the rest of the industry
can’t keep up with the
CalComp Model 945 and 965 plotters.

To start with, they're faster.

The CalComp Model 945 and 965
plotters deliver accelerations of up
to 4g. And diagonal plot speeds of up
to 42 inches per second.

CalComp really pulls away in
multi-color plots. In fact, the Models
945 and 965 are typically 75% faster.
That’s because everytime you need
a different color or line width the
competition’s single-pen mechanism
has to stop and travel to the side of
the plotter to exchange pens. But
the CalComp Model 945 and 965

plotters use a four-pen mechanism that
changes pens on the fly—eliminating
the stop/start waste of plotters that
carry only one pen at a time.

We outdistance the competition
in other ways, too. For instance, our
user-friendly control panel provides
local control and plot manipulation
with an easy-to-use 32-character mes-
sage display. And we're out in front
in things like rugged durability and
easy installation.

So if you want to see who's setting
the pace in the industry, take a closer
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look at CalComp’s Model 945 (D-sized)
and 965 (E-sized) plotters.

For more information, call or
write: CalComp, 2411 West La Palma
Avenue, PO. Box 3250, Anaheim,

CA 92803. In continental U.S,, except
California, call (800) 556-1234, ext.
156. In California call (800) 441-2345,
ext. 156.

CALCOMP

A Sanders Graphics Company

F i N o greny g
-“;é i&%if %%@3




The Elusive Glitch.

From the early computer
days, there’s a story told about a
Computer Wizard who secretly
loaded in a routine which drove the
other programmers wild. At random
intervals, this routine would auto-
matically activate itself and print out
the following message: “I AM THE
ELUSIVE GLITCH ... CATCH ME IF
YOU CAN!" Then it would reset,
disappear deep into the memory of
the machine, and
patiently wait for the
next unsuspecting
moment before acti-
vating again. There
was no way to find it.

Engineers
debugging today’s
complex digital sys-
tems know all too
well that the “Elusive
Glitch,” or other
troubles induced by
hardware problems
such as race condi-
tions and noise, can
occur even without
the help of the Com-
puter Wizard. In
the world of logic
timing analyzers, a
glitch is defined as an
unwanted signal
that passes through a
threshold twice
between sample clock edges. Since a
glitch, by definition, is never sam-
pled by a logic timing analyzer, it’s
no wonder that it often falls into the
“elusive” category.

When logic analyzers were
first introduced, users were some-
times frustrated with the instrument
because it was not capable of solv-
ing glitch-induced problems that
ranged from illegal states and extra-
Neous counts to Major, unrecovera-
ble system crashes.

As a first attempt to remedy
the situation, logic analyzer manufac-
turers included a latch mode in

CINPUTDATA \

their timing analyzers. In this mode,
the analyzer “remembers” the pre-
vious sample and arms a latch to
capture any transitions occurting
before the next sample clock edge. If
a transition did occur, the latch is
set and sampled at the next clock
edge. Latch circuits are generally
sensitive to transitions of five nano-
seconds duration or longer. Thus, a
glitch that is latched into the analyz-

er's memory is always displayed
as a pulse one clock sample period
wide as shown below:

snmfuﬁnwcué LF"L [717} l 4 L_

DISPLAYED DATA |
(SAMPLE MODE] |

DISPLAYED DATA

{LATCH MODE) SLITCH

INDICATION

Although the latch mode was
a step in the right direction, engi-
neers have found that the display of a

glitch in the form of a clock pulse
made it difficult to identify. A means
of highlighting the occurrence of

a glitch was needed. Nicolet
Jaratronics solved this problem by
splitting its 1000-word, 16-channel
timing memory into 8-channel data
memory plus an 8-channel glitch
memory. Using the same sample
clock, both memories receive data
through an 8-channel timing probe.
However, since the
glitch memory incor-
porates the latch
circuit described
above on each of its
8-channels, glitches are
latched and clocked into
the glitch memory
when a glitch occurs.
By contrast, the data
memory does not
have this latch mech-
anism, so it will not
“see” the glitches.

To achieve the
glitch display shown
below, the two mem-
ories are simply
superimposed. At
each location where
the memories differ,
the display software
draws a vertical line.

The NPC-

700 series also
includes a binary display mode that
allows you to view the contents

of the data memory and glitch mem-
ory side-by-side.

Circle No. 196

For a complete set of Designer Notes,
call (800)-NICOLET, (415) 490-8300
(Calif.); In Canada: (416) 625-8302.
TWX: 910-381-7030, Nicolet
Paratronics Corporation, 201 Fourier
Avenue, Fremont, CA 94539.

= Nicolet

Leading The Way In Analysis Technology
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Boy Scouts, Russian spy buoys and
purloined microchips may sound like
the stuff of a “Hardy Boys” mystery,
but these very elements provide an
object lesson in export administra-
tion.

In a widely reported incident
several months ago, a troop of Boy
Scouts on a West Coast beach
discovered a buoy floating a few
yards offshore. This would have been
unremarkable in itself, except for the
“cccp” stenciled in Cyrillic lettering
on the buoy’s side. The Boy Scouts
turned the buoy over to the U.S.
Navy, which discovered that it
contained underwater detection de-
vices capable of identifying the
acoustical “signature” of American
submarines.

In a July interview with The
Washington Post, assistant U.S.
Department of Defense secretary
Richard N. Perle revealed that the
buoy contained a Soviet copy of an
Intel Corp. microprocessor chip. The
copy was so precise, said Perle, that
when it was replaced by an original
chip, the device worked perfectly.

When contacted by Mini-Micro
Systems, Perle’s office referred the
matter to a Pentagon spokesman,
who said the matter was too “goosey”
to comment upon further—for nation-
al security reasons. Naval intelli-
gence officials, the spokesman contin-
ued, refused to release details on the
type of chip found in the buoy, placing
the DOD in the ironic position of
protecting Soviet technology secrets.
Intel denies knowledge of the
incident and reiterates that it will
adhere to its policy of no exports to
the U.s.S.R. or members of the
Warsaw Pact.

Perle’s disclosure came on the same
day that the House Armed Services
Committee voted to approve a critical
amendment to H.R. 3231, the Export
Administration Act of 1983. The
committee recommended that the
Militarily Critical Technologies List
(Lt

HEARD ON THE HILL

Soviet high-tech activities
put U.S. on defensive

(McTL) be incorporated into the
Commodity Control List (ccL) by
April 1, 1985. The MCTL is a classified
list developed by the secretary of
defense. It lists those goods and
technologies that, if exported, would
significantly improve the military
capabilities of U.S. adversaries.
Integration of the MCTL into the
ccL would strengthen the DOD in

By Stephen J. Shaw

Perle testified regarding additional
evidence of Soviet imitation of U.S.
computer technology including:

® Eight types of Soviet micro-
processors based on designs from
Intel, Western Digital Corp. and
Texas Instruments Inc.;

® Three East German microcom-
puters copied from Intel and Zilog
Inc. designs;

® Equipment acquired from the
United States, West Germany, the
United Kingdom, Switzerland and
Japan that has allowed the Russians
to construct an impressive microelec-
tronics establishment, the Soviet

g

deciding which equipment and tech-
nologies can be exported. It’s likely
that exports of advanced computer
equipment will be restricted more
tightly than ever.

In testimony before the House
Armed Services Committee, Perle
submitted photographs comparing
U.S. and Russian 8-bit microproces-
sors. The Soviet version, he says,
was clearly a deliberate copy of its
U.S. counterpart made possible by
reverse engineering, a capability the
Soviets have acquired during the past
few years.

lllustration by Jon Mcintosh

equivalent to Silicon Valley, in the
Zelongrad region;

® The Soviet RYAD computer
system that is a direct copy of IBM
Corp.’s 360 computer.

Perle estimates that 30 percent of
all Russian integrated circuits are
direct copies of U.S. designs. U.S.
technology, he charges, is obtained
through illegal diversions of ship-
ments through Western Europe
where Soviet intelligence is concen-
trating efforts to obtain U.S. comput-
er technology.

MINI-MICRO SYSTEMS/ October 1983

51




TANDBERG DATA

TAKES THE
NEXT STEP
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The first step, if you
remember, was the intro-
duction of our QIC-02 8"
four- and nine-track tape
drive. This " streamer
set new standards for
data integrity and accu-
racy. (You can actually
stand on one.)

Our next step, the QIC-
STOR" Series, finally
brings 100% QIC-
compatibility to the 14"
streamer market. And
now with QIC-02 and
QIC-24, our newly
announced Mini-Mark 1™
packs incredible per-
formance and reliability

MINI-MICRO SYSTEMS/ October 1983

VD LRI

into a half-high 5%"
form factor. It has all the
best features of our
new 8" Mark II!" includ-
INg precise track loca-
ting and rugged cartridge
locking/loading to totally
eliminate the machine
interchangeability prob-
lems that have plagued
the industry. You get all
this, plus capacities of
up to 60 megabytes on
a single 14" tape cartridge!

TANDBERG DATA

We've stepped up our
facilities and capabilities
too, just to keep up
with demand. But thats
another story. If you'd
like the full story on our
growing lineup of QIC-
STOR streamers, you'll
have to take the next
step and contact Tand-
berg Data, Inc., DATA
STORAGE DIVISION,
571 North Poplar, Suite
H, Orange, CA 92668.

(714) 978-6771.

QUALITY IN EVERY BIT
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Software houses target UNIX market
with Wang BASIC and Pascal packages

The UNIX systems market, swell-
ing over the past two years with
scores of new microcomputer and
minicomputer products, continues
to attract independent software
vendors as well. But despite
widespread efforts to develop a
body of application programs in
UNIX's C language, independent
software houses continue to add
products based on more market-
proven languages.

Oregon Software, Portland, Ore.,
has adapted its Pascal-2 compiler—
developed for Digital Equipment
Corp. PDP-11 minicomputers—for
Motorola Inc.’s MC68000 micro-
processor. TOM (The Office Manag-
er) Software, Seattle, an indepen-
dent software house specializing in
packages for Wang Laboratories
Inc.’s 2200 systems, has developed
TOMBASIC — an interpreter de-
signed to run ToM’s Wang BASIC-2
packages on a variety of Motorola
MC68000, Intel 8086- and Zilog
Z8000-based microcomputers. The
package is also being adapted to run
on minicomputers from Prime
Computer Inc. using Prime’s forth-
coming C compiler.

TOM has worked out cooperative
agreements with Prime and five
microcomputer vendors to port its
software to their hardware. Doug
Katlove, TOM’s vice president of
operations, says no OEM Or cross-
marketing agreements are in-
volved. The first two microcomput-
er ports are for the Altos Computer
Systems 586 and the Fortune
Systems Corp. 16:32. Those ports
are scheduled for release this
month. Packages for Pixel, Plexus
Computers Inc. and Prime will
follow later this fall.

Katlove reports that the company
will continue to market its 40
office-automation and other vertical
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packages—along with TOMBASIC—
to independent software dealers,
OEMs, system- houses and consul-
tants. A TOMBASIC packagewillcarry
a license fee of $500 to $4,000,
depending on the target system,
Katlove adds.

He expects the market for the
BASIC-2 interpreter to be users or
packagers of UNIX/C-based systems
seeking a body of commercially
installed applications packages.
“Very few of our (approximately
4,000) Wang users have outgrown
their 2200s. Our market is new
customers,” Katlove asserts.

Oregon Software marketing vice
president David Cloutier is position-
ing the company’s Pascal-2 compiler
for what he estimates to be the 30
percent of UNIX programmers who
would prefer Pascal. Cloutier as-
serts that programmers have had to
forgo Pascal in UNIX microcomputer
environments because of perfor-
mance penalties of earlier Pascal
compilers.

Oregon Software was founded in
1977 by a group from the Oregon
Museum of Science and Industry
that developed a Pascal compiler for

the PDP-11. It has developed what
Cloutier calls a high-performance
Pascal that includes nine optimiza-
tion aids: global-register allocation,
common subexpression elimination,
expression targeting, array-index
simplification, branch-trail merg-
ing, range tracking, constant fold-
ing, dead-code elimination and
short-circuit evaluation.

The company previously sold its
DEC packages directly to end users
but will sell the microcomputer
versions primarily through OEMs,
starting with Dual Systems Corp.
and Masscomp. Prices of the initial
version are $600 for the compiler
only and $1,650 with debuggers and
other development tools. The initial
version is compatible with UNIX
Version 7 and System 111. It will be
available under Microsoft’s XENIX
and Unisoft’s UniPlus+ packages.

To its DEC packages, Oregon
Software has added a SourceTools
package designed to help program-
mers manage Pascal development
projects on the VAX/vVMS and
RSX-11M operating systems. Price is
$3,600.

—Geoff Lewis

Dataproducts links with 3M
for non-impact printer

Next year, Dataproducts Corp.
and 3M Co. will make a joint thrust
into the market for low-speed
non-impact page printers—a mar-
ket that industry observers -call
explosive. Market research firm
Dataquest Inc., for example, ex-
pects the market to have a
compound annual growth rate of 130
percent through 1987.

The two companies announced
their agreement in July. They will

develop and market a family of page
printers for office-automation and
multiuser workstation applications.
3M, St. Paul, Minn., will contribute
its non-impact printing technology
and manufacturing capabilities; Da-
taproducts, Woodland Hills, Calif.,
will add interfaces, develop applica-
tions software and market the
products through OEM and distribu-
tor channels. Dataproducts is con-
sidering selling directly to end users
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AT OTARI, THE DRIVE IS TO EXCEL

Otari has excelled in the design and
manufacture of magnetic tape handling
equipment for over twenty years.

Now Otari redefines excellence in another
magnetic medium with the introduction of
extraordinarily reliable, high performance
514" Winchester disk drives.

Otari's new series of drives, with capaci-
ties of 5, 10, 15, and 20 MB (formatted),
feature a fast 77 msec average access
time, microprocessor controlled servo
positioning, low power consumption, and
low weight.

1983 OTARI ELECTRIC CO.. LD,

Both full and half height drives are built
at Otari's sophisticated production facilities
in Japan, where the commitment to quality
control is absolute. Every phase of
production, from base plate machining and
Class 100 clean room assembly to burn-in
and final testing, is accomplished under
one roof.

Standing behind the excellent specs are
the Otari name and Otari resources:
Resources that ensure a Steady supply of
the drives you need, when you need them.
The name that sets the stardard for reliabil-

CIRCLE NO. 29 ON INQUIRY CARD

ity and quality in small Winchester drives.

Call or write for full details about Otari’s
excellent new line of full and half height
5" disk drives.

Otari Electric Co. Ltd. 4-29-18 Minami-
Ogikubo, Suginami-ku, Tokyo 167. Phone:
(03) 333-9631, Fax: (03) 331-5802,

Telex: J26604

Otari Singapore Pte., Ltd. Golden Mile
Complex, 5001 Beach Rd. #03-50,
Singapore 0719 Phone: 294-5370, Telex:
RS36935 OTARI
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under the sun
makes every type
of peripheral
controller for

DEC* Computers.

See Them all Together at Dexpo West, Booth #115

*TM Digital Equipment Corp.

Available on GSA contract #GSOOK8401S5502

THE WORLD'S LARGEST
2 INDEPENDENT MANUFACTURER
SYSTEMSINC. | OF COMPUTER INTERFACES.

1995 N. Batavia Street

P.O. Box 5508

Orange, California 92267-0508
714-998-6900 TWX: 910-593-1339
FAX: 714-637-4060

Circle 30 for LSI-11 Circle 186 for PDP-11



Mini-Micro World

as well.

Dataproducts describes the joint
effort’s first product as a desktop
electrophotographic unit printing 15
pages per minute (ppm) at a
resolution of 300 by 300 dots per
inch (dpi). The printer is still a
prototype, and initial shipments are
not expected before the second half
of next year. A Dataproducts
spokesman confirms reports that
the printer will employ an imaging
system based on a laser diode and
selenium photoreceptor drum. 3M’s
dry dual-component toner will be
used in a heat-fusing technique that
will allow the product to print on
cut-sheet paper and labels. The
printer might also be able to print
on transparencies. Four on-line
fonts and down-line-load capability
will be standard. The initial
configuration is likely to have dual
input cassettes containing 250 and
100 sheets, respectively.

Observers agree that the product
will enable the two companies to
take advantage of each other’s
strengths. “This move gives Data-
products a shortcut into the
non-impact technology that is
beginning to threaten its primary
line printer business,” comments
Donna Wheatley, senior industry
analyst at Dataquest. “At the same
time, the arrangement gives 3M an
outlet for its technology in a market
in which it has no significant
presence.” She notes that 3M’s
experience in the copier industry,
including its strong position as a
supplier of mono- and dual-com-
ponent toners, will make for
considerable synergy with Datapro-
ducts’ established position as a
major supplier of system printers.

3M has several patents in non-
impact printing technologies. How-
ever, the printer’s imaging system
and drum apparently will not
employ them. 3M does not discuss
details of the printer, but the
company reportedly will obtain the
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John Harker, senior vice president of
marketing and corporate development at
Dataproducts Corp., feels that the market for
low-speed page printers is the best
opportunity for the Dataproducts-3M non-
impact printing venture.

basic print-engine components from
another manufacturer or license
them from Toshiba of Japan.
Officials at Toshiba America Inc.,
Tustin, Calif., do not comment on
the reports but say Toshiba’s
technology involves a laser diode
and selenium photoreceptor drum.
The company acknowledges plans
for OEM products using such
components.

Dataproducts is not secretive
about seeking a partner to speed its
entry into the non-impact page
printer market (MMS, August, 1983
Pdage 73). Some observers are
surprised, however, that Datapro-
ducts’ initial product prints only 15
ppm, roughly equivalent to high-
speed line printers.

Part of the reason for Datapro-
ducts’ choice is that the company
believes a wide-open market exists
for the lower speed page printer.
“The high end of the speed
spectrum is the best-established
part of the non-impact printer
market, with people like IBM having
had products out for some time,”
remarks John Harker, Datapro-
ducts senior vice president of
marketing and corporate develop-
ment. “The market for printers in

the 15-ppm range hasn’t taken off
yet, although it is starting to
emerge.” He holds Xerox Corp.
responsible for the growth through
its introduction of the 12-ppm Xerox
2700 laser printer and the XP12 OEM
version.

Another reason for Dataproducts’
decision is that it prefers to employ
non-impact printing not as a
replacement for line printers in
data-processing applications but use
it in graphics and word-processing
applications. “The print quality is
there in this technology for word
processing,” Harker opines. “Daisy-

NORTH AMERICAN UNIT
SHIPMENTS OF LOW-SPEED
(0 to 15 PPM) PAGE PRINTERS
(43.4)

Thousands
of units

40

10

1984
Year
Source: Dataquest Inc.

1987

wheel emulation is one of the
applications we have to look at in
developing the interfaces and soft-
ware for this product.”

Harker believes that the printer’s
ability to mix text and graphics and
to select from a variety of fonts will
make it attractive to business users.
He admits the graphics applications
most desired by such customers are
not yet defined. Dataproducts is
forming a task force to study and
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WITH1CABLE. § AND ATTACH.

From Able. of a few keys. Terminals can be switched instantly, indi-
With a single cable, an Attach* subsystem connects vidually or in clusters, to the appropriate CPU.

up to 64 terminals, in various configurations, to one or a

more host DEC computers. Additional Attach sub-systems Attach reduces obsolescence by design and in prac-

will connect up to 64 more terminals. tice. As Attach’s capabilities are enhanced in the future,
And each single cable can span 1 km, about two- any new options you choose to add will easily interface

thirds of a mile, between any DEC Unibus host computer with your existing system. Your system will simply get
in the system and Attach, or between Attach , better, not outdated.
subsystems. Whether you have 28 or 128 termi-
Attach gives you much greater free- nals, discover the simple way to attach
dom in locating terminals and CPU’s, them to your DEC Unibus CPU’s, up
while greatly reducing wiring, line costs, to 1 km away. With one cable.
and power consumption. Discover Attach. No other long-
In fact, Attach gives you much line terminal support goes as far.
greater freedom in operating your entire
system. That’s because terminals can be
dynamically configured with any CPU
interfaced with the system, all at the touch

V-
£

The communications specialists.

1732 Reynolds Avenue, Irvine, California 92714. Call toll free: 800-332-2253. In the Irvine area: (714) 979-7030. Or, TWX: 910-595-1729
CIRCLE NO. 31 ON INQUIRY CARD

*Patent Pending
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develop graphics software for
non-impact and dot-matrix printers.

Dataproducts and 3M are far from
establishing pricing for the product.
U.S. and foreign manufacturers
have introduced or demonstrated
several products printing at 15 ppm
or less, but only Xerox and Canon
U.S.A. Inc.—with its OEM version of
the LDP-10—are making significant-
ly large shipments in the United

NEWS

States. Dataquest’s Wheatley
points out that 1982 North Ameri-
can unit shipments in this speed
category were 600. Xerox, at 85
percent, dominated.

Some observers suspect that
products in the low-end page
printer market will command con-
siderably lower prices by the time
Dataproducts and 3™ bring their
product to market.: Canon; for

LSI-11/23-based portable
fits in briefcase, runs PDP-11 software

The concept of a portable
computer as an adjunct to an office
system, popularized in the past year
by Compaq Computer Corp.’s IBM
PC-compatible portable, is spread-
ing toward higher performance
areas as design advances such as
half-height Winchester disk drives
enable smaller packaging. Q-bus
systems house Andromeda Systems
Inc., Canoga Park, Calif., has
developed the Andromeda 11/M12, a
22%-pound Digital Equipment
Corp. LSI-11/23-based system (with-
out a terminal) that fits into a
briefcase. Because the Andromeda
11/M12 runs standard PDP-11 opera-
ting systems, such as RSTS, RT-11
and TSX-plus, company officials
expect the computer to appeal to
professionals who can take advan-
tage of the thousands of application
packages available for those opera-
ting systems. Formal unveiling is
scheduled for the upcoming DEXPO
show in Las Vegas.

The system measures 4 inches
high by 138 inches wide by 15 inches
deep. It houses a Q-bus card cage
with five dual-width slots. One slot
is open. The LSI-11/23 CPU,with a
memory-management unit that can
address as much as 4M bytes of main
memory, occupies one slot. A
second card contains 256K bytes of
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RAM, a third slot is for the disk
controller, and a four-channel serial
interface card occupies the fourth
slot. RS232 and 20-mA interfaces are
available on all four channels, and
each channel has 16 individually
selectable data rates from 50 to

The Andromeda Systems 11/M12 incorpo-
rates an LSI-11/23 CPU, 256K bytes of RAM,
a 10M-byte Winchester and a 512K-byte
floppy disk drive in a 4-by-13-by-15-inch,
22'%4-pound package.

19.2K bps. Andromeda president
Les LaZar points out that the fifth
slot could be used to add 1M byte
of memory for other options such as
an analog or parallel digital inter-
face card or a video graphics display
controller for engineering applica-
tions. Storage is provided by a
10M-byte, half-height Winchester
disk drive, and a half-height,
512K-byte floppy disk drive pro-

example, is demonstrating a laser
printing system based on the
company’s cartridge copier. The
printer’s price reportedly will make
it competitive with high-perfor-
mance daisy-wheel products. Other
Japanese and U.S. manufacturers
also reportedly are developing page
printers that will compete with
serial printers.

—~Edward S. Foster

vides backup. The Winchester disk
can emulate logical RLO1, RLO2 or
RKO5 disk drives. The floppy
provides RX02 emulation.

A typical single-user configura-
tion might have the serial channels
assigned to a CRT, a serial line
printer, a letter-quality printer and
a modem, while a small business
timesharing system. might have
three CRTs and a printer. By adding
a Radio Shack model 100 in terminal
emulation mode, the 11/M12 be-
comes a complete, PDP-11-
compatible computer that can fit
into a briefcase. The 11/M12 is the
first of a family of compact
offerings, states LaZar. He expects
advances in flat-panel displays and
reductions in price to lead to the
development of a fully integrated
PDP-11-compatible system in a
briefcase.

In designing the 11/M12, Androm-
eda encountered some airflow
problems, but solved them by using
special baffling and by designing a
power supply with a cooling fan.

List price of the 11/mM12 is $8,400,
with quantity discounts available.
LaZar expects potential users to
include field engineers, salesmen
and design engineers,

—David A. Bright
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VLSI Technology claims its IC-design package
for DEC, Apollo is fully integrated

VLSI Technology Inc., San Jose,
Calif., has unveiled one of the first
completely integrated computer-
aided-engineering IC-design pack-
ages capable of translating schemat-
ics into custom VLSI circuits. Using
silicon compiler technology, the
system is intended for engineers
having little or no previous IC
design experience. The software
runs on Digital Equipment Corp.
vaX and Apollo Corp. Domain
workstations.

The package provides the tools to
enter a system schematic, verify
the accuracy of the design through
simulation, build a corresponding
physical layout through the use of
the company’s cell compiler library
and verify that the interconnection
and function of the physical layout
corresponds to the schematic repre-
sentation. The cell compiler library
is said to generate thousands of cell
variations rather than the hundreds
generated by most other systems.

In addition to the cell compilers,
the system includes a schematic
editor that provides the basis for
design synthesis, network entry
and documentation, a logic timing
simulator to verify designs created
with the schematic editor or directly
from the physical layout and a
composition editor.

Building a chip with the composi-
tion editor consists of placing the
configured cells interactively where
needed. The composition routines
automatically route the cells togeth-
er from the schematic-derived
interconnections. Using the layout-
compaction feature, the composition
editor also produces design-rule-
correct layouts, according to the
company. Upon completing a de-
sign, the chip database can be
electronically transferred to VLSI

Technology’s silicon foundry for
fabrication via the company’s VTInet
network.

All tools in the menu-driven
package are accessed through
windows. Commands are entered
via a “mouse,” or graphics tablet.

The system will be available in
the third quarter. Prices will range
from approximately $50,000 for
software to $100,000 for a system
including Apollo hardware.

—David A. Bright

development.

and electronic mail.

EXCELAN INTRODUCES LAN TESTER

Excelan Corp., San Jose, Calif., will introduce its Nutcracker local-area
network (LAN) system analyzer/emulator this month. The Nutcracker is the
first commercially available instrument designed for debugging, testing,
maintaining and managing LAN-based systems down to the component level.
The initial models are intended for Ethernet applications, and support for other
networks is planned for the near future.

ANADEX CUTS DOT-MATRIX PRICES

Anadex Inc. has reduced prices 20 percent on its six-member Silent Scribe
dot-matrix printer family. The Chatsworth, Calif., company faces increasing
competition in the market for multifunctional serial printers, particularly with
the recent introduction of NEC Information Systems Inc.’s Pinwriter series. The
company reduced prices from the $1,300 to $1,600 range to the $1,625 to
$1,995 range. The price cuts do not affect the bP-6500 and pbP-9725 printers,
introduced at the National Computer Conference in May. The 500-cps
DP-6500 was scheduled for production deliveries in late summer, but the
company has postponed production of the four-color ppP-9725 pending

ROLM INTEGRATES TERMINAL, DIGITAL PHONE

Targeted at managers and professionals, Rolm Corp.’s new personal
communications terminal integrates an intelligent terminal with a digital
telephone in an 13.5- X 14.6-in. desk-top unit. The Cypress emulates the
Digital Equipment Corp. vT100 terminal, and is 1BM 3270 compatible via the
Rolm i1BM Gateway. Computer access, auto-dial, calculator and other
functions are handled via soft keys. Both voice and data functions can be
performed concurrently. Other features include the ability to store as many as
200 personal phone entries and appointment messaging. Program code is
stored in 128K bytes of RAM, and personal data are stored in 8k bytes of
nonvolatile RAM. The data interface rate is 19.2K baud. The unit contains a
9-in. screen and has a retractable 68-key keyboard.

EUROPEAN SOFTWARE MARKET TO REACH $5 BILLION

The European market for office application software may exceed $5 billion,
more than 100 times today’s market, according to Frost & Sullivan Inc., a New
York market research firm. Frost & Sullivan sees the market doubling each
year through 1990 from $30 million this year. The West German market, at
$1.6 billion in 1990, is expected to be the largest, followed by the u.k. at $1.5
billion. Highest growth is expected in word processing, spread-sheet planning
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Computer OEMs:
Now's the time to

As an OEM, you're aware there’s a lot of 16-bit computers
on the market. But what you may not be aware of are the
many advantages to doing business with ALTOS® Computer
Systems. Here's just a few:
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Altos currently offers the broadest range of cost-
effective, single and multi-user 8086-based
computer systems.

Altos supports the most popular commercial
operating systems (XENIX," MP/M-86,"
MS™-DOS, OASIS-16" and PICK) plus most high-
level languages.

Altos microcomputers can run more existing appli-
cations software than any other computer in the
world.

Altos offers a large selection of utilities and
compilers for converting existing Z80™ and mini-
computer applications, such as those written in
DEC’'s® DIBOL. ™

Altos provides full communications support; both
local networking and remote communications.

Altos provides the widest range of 5%’’ and 8"
storage options, including floppy, Winchester disk
and mag tape backup.

Since 1977, Altos has delivered more than 35,000
multi-user systems and peripherals to satisfied
customers throughout the world.

team with ARtos.

[ ~#] Altos backs its computers with responsive, world-
‘ wide service and support. (Customer Service
Division of TRW, Inc. in the U.S.)

If you're an OEM looking to remain on top, now's the time
to team with Altos. Call, write or clip the coupon today.

Please send me more information on Altos' single
and multi-user 8086-based computer systems.

I:l My application is

Please have an Altos representative contact me.
Name Title

Company
Address
City/State/Zip
Phone ( )

Mail to: Altos Computer Systems, Attn: Marketing Services,
2641 Orchard Park Way, San Jose, CA 95134, Telex 470642 ALTO Ul
or 3718648 ALTO Ul

800-538-7872 (In Calif., 800-662-6265)

ALTOD

COMPUTER SYSTEMS
Packed with more value for OEMs

MMS-10

ALTOS is a registered trademark of Altos Computer Systems. 8086 is a product of Intel Corporation. Z80 is a trademark and product of Zilog. Inc. XENIX and MS are trademarks
of Microsoft Corporation. XENIX is a microcomputer implementation of the UNIX operating system. UNIX is a trademark of Bell Laboratories. MP/M-86 is a trademark of Digital
Research, Inc. OASIS-16 is a trademark of Phase One Systems, Inc. PICK is a product of Pick & Associates and Pick Computer Works. DEC is a registered trademark and DIBOL is a
trademark of Digital Equipment Corporation.

©1983 Altos Computer Systems
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Two firms aim LISP Al systems

NEWS

at commercial market

Artificial intelligence (AI) is ready
to leave the research lab and enter
the commercial market, according
to two companies that have recently
introduced second-generation LISP-
based computer systems. LISP
software is the predominant lan-
guage and programming environ-
ment for AI applications.

Lisp Machine Inc. (LMI1), Culver
City, Calif., announced its Lambda
system, a successor to its CADR
system. Symboliecs Ine., Cam-
bridge, Mass., began production
shipments of its Symbolic 3600 LISP
machine in June. Both companies
are targeting emerging commercial
applications for systems designed to

run LISP cost-effectively.

“People tend to perceive AI as
something great that is going to
happen in the future,” comments
LMI president F. Stephen Wyle.
“They don’t recognize some of the
by-products of Al research that have
resulted in such things as timeshar-
ing, networking, windowing and
some very powerful software tools.
In a sense, LISP machines are
another such product — a tool
developed for AI researchers that is
usable for purposes not necessarily
associated with A1.”

Expert-systems—vertical appli-
cation programs that essentially
imitate human experts performing

their jobs—are the applications for
AT that are drawing the most
attention. But “Al tools like the Lisp
machines seem to be furthest along
in maturing into a commercial
product,” says Howard Austin, a
consultant specializing in expert-
system applications of A1 for
Knowledge Analysis Inc., Ridge-
field, Conn. Both Symbolics and LmI1
also believe their LISP machines will
find a broader market than expert
systems in software-development
applications. “Virtually any applica-
tion that requires intensive compil-
ing of program software could
conceivably need the software
development and maintenance ad-

The 25-year effort to develop a
software language and programming
environment for artificial-intelligence
(A1) applications has centered on LISP
and its descendant, InterLisp (for
Interactive LISP). LISP efforts go back
to the 1950s at Stanford University,
where limitations in system memory
capacities hampered progress. In the
late 1960s, with the advent of
virtual-memory computers such as
the Scientific (later Xerox Corp.) Data
Systems 940, Bolt Beranek &
Newman implemented a second LISP
dialect that used a page-swapping
memory scheme. BB&N then imple-
mented InterLisp on Digital Equip-
ment Corp. PDP-10 computers.

Both LisP and InterLisP perform
operations on objects, rather than
calculations with numbers, and thus
render what resemble “intelligent”
judgments. In addition, both systems
can “learn” and document programs
as an author develops them. When
Xerox established its Palo Alto
Research Center in the early 1970s, it
began working with InterLISP on DEC
equipment to develop office-
automation applications for Al.

About the same time, the company
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Al LANGUAGES SIMULATE HUMAN THOUGHT, METHODS

Symbolics 3600

36-bit processor with 1.125G-byte virtual
memory

2.3M-byte physical memory expandable to
34M bytes

169M-byte, SMD-compatible Winchester
disk drive

800-by-1,100-dot, black-and-white display
One parallel and three serial interface

ports
$84,500

BASIC CONFIGURATIONS FOR LISP-DEDICATED
COMPUTER SYSTEMS

LMI Lambda

32-bit processor with 67M-byte virtual
memory (40-bit upgrade has 21.5G bytes)

1M-byte physical memory, expandable to
5M bytes

470M-byte, SMD-compatible Winchester
disk drive

800-by-1,024-dot, black-and-white display
Two serial interface ports

$75,500

started work on Alto, an experimental
workstation that Al researchers used
to run InterLisp. The two research
efforts converged in the concept of a
personal (single-user) Al workstation
with limited local storage, but with
access to large disk files via a network
(Ethernet). The resulting implementa-
tion of InterLisP is InterLisP-D, which
Xerox says is upwardly compatible
with standard InterLisp. The “D”
comes from the Dolphin, Dorado and

Dandelion code names Xerox used.
Smalltalk-80 is a separate but
similar object-oriented language de-
velopment at PARC that takes
advantage of Al programming .in
high-resolution display graphics sys-
tems with overlapping multiwindow
screens. Smalltalk-80 presents a user
with a display format that simulates
the way one would search through a

pile of papers on a desk.
—Geoff Lewis
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Now you have a choice!

The best way to make the
HP 7580 better was

to make it bigger.

You asked for it!

Ever since its introduction two years
ago, the HP 7580 Drafting Plotter has
enjoyed an unparalleled reputation for
price/performance excellence. User
reaction has been overwhelmingly
positive.

But some of you wanted more, and
expressed the desire for even larger
plotting capabilities. And now Hewlett-
Packard has met your challenge.

The new HP 7585 Drafting Plotter
maintains a/l of the many benefits of
the HP 7580. The significant difference
is the ability to output plots up to
36.5"x 48!

Now, both plotters can:

Interface with HP, DEC"...

and other ASCII computers with RS-
232-Cor IEEE 488 (HP-IB, GP-IB) in-
terfaces. (Both interfaces are standard
on each plotter.) Also,a new capability
for both plotters is modem operation
for remote or timeshare applications.
Interface with existing
FORTRAN application
programs...

using the HP Industry Standard Plot-
ting Package, our version of the stan-
dard CalComp plotting software.
Give you high throughput and
quality output.

4 G’s acceleration; 60 cm/s (24ips)
speed; addressable resolution 0.0250
mm (0.000984"), with a mechanical
resolution of 0.0032mm (0.00012").

1101302

Cut the cost of high-
performance plotting in half.

It took a technological breakthrough
to bring the price of an E-size, high-
performance plotter in at only $22,900,
and a D-size unit at $16,100. (Domestic
USA prices only.)

Provide long-term

satisfaction with their ease

of use and reliability.
Hewlett-Packard has a worldwide
support organization that can provide
quick on-site maintenance.

Take the hassle out of
handling pens.

8 pens are capped automatically in
each of three carousels, keeping your
pens always ready to write. Carousels

are matched for fiber tip, roller ball,
and liquid-ink drafting pens. This al-

sales manager call me.
My computer and operating system are

Mail the coupon to: Hewlett-Packard
16399 W. Bernardo Drive, San Diego, CA 92127
Attn: Nancy Carter

[ Please send me more information about the HP 7585 and HP 7580.

[ Send a sample plot from one of your drafting plotters.

[0 Have a Hewlett-Packard representative call me.

[0 1am interested in re-selling your plotter as part of my system. Have your OEM

Introducing the new,
larger-format HP 7585
Drafting Plotter.

lows automatic, manual, or program
control of pen forces and speeds for
optimum plot quality.

Plot on a wide range of media
and sizes.

Produce plots on paper, vellum, double
matte polyester film — even preprinted
forms. All standard sheet sizes from
notebook size sheets to 24.5"x 48.0"
for the HP 7580, and 36.5"x48.0" for
the HP 7585 are easily accommodated.

For more information.

Toreceive a free sample plot and more
detailed information, mail the coupon
today. Or call Bill Fuhrer at:

(619) 487-4100
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ONLY ONE SUPERMIGRO

The keys to your success, now
and for the future, are flexible sys-
tems with abreadth of languages
that protect your software invest-
ments. These languages save you time,
minimize effort, and give you a power-
ful tool, particularly useful for the
many end users looking at updating
their hardware.

Consideringall this; consider the
Pixel 80. Not only do we have a catalog
of programming languages and devel-
opmental aids that is unmatched in
the 68000-Unix ™ world, we havea
wide range of data base management
systems, word processors, spread
sheets, and ready-made applications
packages.

HARDWARE POWER TO MATCH
SOFTWARE POWER

Afew hard facts:

1. The Pixel 80 has a multi-processor
architecture. A 10 MHz Motorola
68000 runs the operating system and
user programs. It can fetch memory
as fast asa 68000 can go.

2.With up to 6 million bytes of no-wait-
state RAM combined with hardware
memory mapping, the Pixel 80 makes
possible applications that could never
before be run on a microcomputer.
3.Winchester and floppy disk drives
combined with cartridge tape back-up
and software file management tech-
niques allow for flexible growth and
expansion.

ALLTHIS AND IT'S EASY TO USE.

Our Unix operating system
includes Berkeley, PWB, and Pixel
enhancements. It's powerful, portable
and very, very friendly.

PIXELBASIC +
MUMPS
TOMBASIC
LISP
SMC BASIC
LEVEL 11 COBOL

RM/COBOL
SIBOL “

LOOK TO THE FUTURE.

Something to consider: while the
Pixel 80 almost matches the VAX 780
in raw computing power, it is less than
halfits price. Yet, as attractive as our
price/power ratio is, we maintain that
the ultimate reasons for considering us
are our unmatched range of languages
and great software support. Because,
when the technological fall-out has
fallen out, the ones still standing will
be the ones who know the most, and
speak the best. With Pixel 80 you've
already got a good jump on the future.

KNOWS 13 LANGUAGES.

APL. 68000
FORTRAN-77
¢
PASCAL
TeleSoft Ada *

For more information, write Pixel
Computer, Inc., 260 Fordham Road,
Wilmington, MA 01887, or call
(617)657-8720.

PIXEL

COMPUTER

LEVEL 11 COBOL is a trademark of Micro Focus, Inc
RM/COBOL is a trademark of Ryan McFarland Corporation
SIBOL is a trademark of Software Ireland, Ltd

TeleSoft Ada is a trademark of TeleSoft.

UNIX is a trademark and service mark of Bell Laboratories
TOMBASIC™ is a trademark of TOM Software.

KNOWLEDGE IS POWER.

Copyright ® 1983 by Pixel Inc., 260 Fordham Road, Wilmington, MA 01887
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vantages of the 3600,” asserts Abe
Hirsch, product line manager for
Symbolics. “Out of the first 40
customers for the 3600, we have had
40 different applications, including
video game design, artificial vision
and computer-based training.”

Symbolics and LMI share roots
dating to the initial development
work done in LISP machines at the
Massachusetts Institute of Technol-
ogy in the 1970s. Differences exist,
however, in each company’s ap-
proach to developing second-gen-
eration LISP machines. The dif-
ferences are largely the result of the
financing advantage that Symbolics
has enjoyed, although the gap
narrowed when Texas Instruments
Inc. acquired a 25 percent equity
position in LMI this year.

Symbolics, with an estimated
total of $14 million in venture capital
funding, is one of the best-financed
independent AI start-up. The com-
pany has taken a total systems
approach to the 3600, including the
development of communications and
peripherals, to optimize the system
for Lisp. The 3600 features a 36-bit
architecture with 32-bit data paths
and 4 bits allotted to tagging data
by the type of information it
represents. Price of a basic configu-
ration operating in a network is
$84,500; prices of standalone and
color-display configurations are 15
to 30 percent more.

LMI reportedly had raised $1
million in venture capital before the
TI investment. The 32-bit Lambda
LISP processor consists of LMI's four
processor boards operating in the
32-bit NuMachine, which Texas
Instruments will supply under
an OEM contract to LMI. The
NuMachine is built around the
processor-independent NuBus ar-
chitecture designed for multiproces-
sor environments by MIT’s Comput-
er Science Laboratory and licensed
to TI this year by Western Digital
Carp., Irvine, Calif.
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LISP Machine’s Lambda LISP-based computer system is targeted at a market requiring
more efficient software development using LISP programming.

Using the NuBus provides a
modular physical design and allows
the Lambda to be configured easily
for specific applications. With a LISP
microcompiler, the Lambda’s archi-
tecture has a virtual control
memory that can be microprogram-
med for higher speed and efficiency.
The Lambda is expected to run four
or five times faster than its
predecessor.

The NuBus architecture makes a
variety of potential multiprocessor
configurations possible. LMI plans to
offer a 68000-based UNIX processor
to run with the LISP processor. This
system will be ready for shipment in
November. LMI also plans to
introduce an upgrade LISP proces-
sor by the second quarter of next
year. The upgrade will convert the
processor to 40 bits, enabling the
machine to implement the IEEE

floating-point standard. Software
developed on the 32-bit Lambda
should run identically on the 40-bit
processor because both architec-
tures use the same 8 bits for tagging
data. Single-unit price for the basic
Lambda configuration is $75,500.
Price of adding the UNIX processor
will be $10,200 plus a $7,000
software license. Price of upgrading
a basic 32-bit Lambda system to a
40-bit configuration will be $8,300.
Rather than offer multiprocessor
capabilities, Symbolics is concen-
trating on developing language
interpreter kits that will enable
users to run existing programs on
the 3600 system. The system will
initially support FORTRAN-77. Sym-
bolics expects to introduce Pascal
and C interpreters over the next
year. In July, the company formed a
graphics division to develop hard-
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ROMISE!

Only Seagate delivers high quality 5%"
Winchesters in the volumes you need to stay
competitive. That's why the largest and most
quality-conscious computer manufacturers rely
on Seagate’s uncompromising ST400 family.

Don’t compromise quality and volume.
Seagate spares no effort in producing zero-defect drives in
whatever volumes our customers demand. We back the
ST400 family with a full one-year warranty and our industry-leading
“105% Guarantee” program. Plus we have the world’s largest support
team devoted exclusively to 5%"” Winchesters.

Don’t compromise reliability. All discs and heads,
advanced stepper and spindle motors, metal band actuators, and
our patented air flow spindle pump feature are thoroughly tested,
tested again, and re-tested for failure-free performance over the life
of every drive.

Our proprietary onboard microcomputer provides buffered
seek mode for faster average access times and reliability.

Don’t compromise capacity. Now you can have the fastest
25MB drive in its class today—
our new ST425.

Don’t compromise your
standards. Only Seagate ships the
widest range of 5%" Winchesters in
volume, and at prices OEMs can
count on.

Don't compromise. Call
Seagate.

“Turning the tide in disc technology”
Seagate

920 Disc Drive, Scotts Valley, CA 95066, (408) 438-6550, TELEX 176455SEAGATESCVL
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ware and software tools for image-
processing, game-design, anima-
tion, very-large-scale-integration
(vLsI) design, training and simula-
tion applications.

The market for the Symbolics and
LMI LISP machines is expected to
grow with the spread of AI into
commercial applications. At a New
York University symposium on AI
applications for business, Austin of
Knowledge Analysis estimated the
market for A1. He projected 1983 Al
sales at $42 million, but said such
predictions become obsolete almost
as soon as they’re made because of
new companies entering the field.
The figure includes projected sales
of $11.5 million by Symbolics and $2

NEWS

million by LMI but does not include
Xerox Corp. Xerox has not an-
nounced sales figures for its 1100
family of machines running Inter-
LISP-D, a descendant of LISP for use
with a single-user A1 workstation
that accesses larger disk files via a
local-area network.

Austin also predicts the market
for LISP machines will reach $100
million within two years, fueled by
the growing demand for Al-based
products of all types. The overall
market growth for Al-based prod-
ucts is a question of definition, he
says. He expects Al-related hard-
ware and software to permeate the
computer industry.

Austin is not alone in such

Microcom proposes standard
for micro file-transfer protocol

With the backing of major
microcomputer manufacturers and
software suppliers, Microcom Inc.,
Norwood, Mass., has put forth its
Microcom Network Protocol (MNP)
as an industry standard for remote
communications between personal
computers and larger systems. The
three-year-old firm developed MNP
for use with its intelligent modems.

The protocol is based on the
International Standards Organiza-
tion (1S0) reference model for an
open systems interconnection (0SI).
It has been used in electronic-mail
packages for Apple Computer Inc.
and Tandy Corp. microcomputers.
Apple is one of several companies
including Victor Technologies Inc.,
VisiCorp and GTE Telenet Commu-
nications Corp. that have publicly
endorsed the protocol.

Microcom president James Dow
says the MNP is not intended to
compete with 1BM Corp.’s Systems
Network Architecture (SNA), which
is commonly used to link microcom-
puters to mainframes, or local-area

Microcom president James Dow says his
company's proposed network protocol is not
intended to compete with IBM Corp.’s SNA,
but to provide a file-transfer method that can
be used in a variety of environments,
including SNA and LANSs.

networks (LANs), which are used to
connect disparate systems within an
office or a campus. Instead, Dow
explains, MNP provides a file-
transfer method for text and data
that can be used in a variety of

expectations, particularly in light of
Japan’s commitment to AI research
in its Fifth Generation computer
project. Ken Bosomworth, presi-
dent of market research firm
International Resource Develop-
ment Inc., Norwalk, Conn., expects
the market for A1 hardware,
software and services to be $8
billion within 10 years.

Symbolics’ target over the next
year is $50 million in sales,
representing more than 400 sys-
tems, says Hirsch. Wyle of LM,
makes a “conservative projection”
that LMI will produce 8 to 10 units a
month into 1984.

—Edward S. Foster

environments including SNA and
LANS such as Ethernet.

Incorporating five of seven layers
in the 0SI model, MNP supports
either synchronous or asynchronous
transmission over voice-grade or
leased lines at the lowest (physical-
connection) level. At the second, or
link, level, MNP supports block data
transfer for file transmission or
bit-stream data transfer for full-
duplex interactive communications,
allowing access to public data
networks. Microcom has dropped
the 1s0’s level three and four
network and transport layers be-
cause the initial MNP release covers
only point-to-point links. Company
officials say these levels can be
added later.

MNP has added the 0SI presenta-
tion and session layers at the fifth
level so that handshaking and file
translation can occur simultaneous-
ly. For dissimilar systems, MNP
provides a “network virtual file” to
translate files into a universal,
machine-independent structure.
The final layer provides the actual
file transfer.

“The MNP has already become a
de facto standard,” Dow asserts,
citing the support of Apple,
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IF YOU'RE BOARD
WITH YOUR SASH
DISK GONTROLLER
UPPLIER,

ompared to Western Digital's new SASI disk
controller solutions, other 1410-type ‘Q
offerings seem just plain boring. ‘ .
Western Digital offers a ‘ A Now there are two solid alternatives when it
more creative approach, one i b comes to 1410 SASI disk controllers: a WD board.
that gives you more f,iexibility i - @ 3 Or a WD SASI Chip Set. Buy one evaluation
and lower cost. Here’s how. \ board for just $220. Or we'll send you
Buy our new WD1002-SHD _ one chip set for free. Send us this

board, based on our powerful :

WD : coupon and we'll have an author-
Xolﬁfrlouer 3}‘3,-13 Vlvulsngu?tv(\afrnuoo-ls ized distributor contact you to
ECC device and WDI015-02 Buffer arrange for delivery.

Manager device. They represent 3£1(‘jgher ‘
)

Fight boardom with WD SASI Solutions.

[ Please have a distributor contact me.
[0 Please send me more information on WD’s

level of integration than the ICs on oY
Sy - family of disk controller subsystems and VLSI.

competing boards, for reduced component

count and better reliability. ,
Or you can build your own board usin s NAME JALE

our VLSI SASI Chip Set. So you can take agvan- ,

tage of our higher level of integration to reduce ‘

GUT IT OUT.

> COMPANY
your manufacturing and test costs. ‘ ADDRESS

We provide kitted chip sets, schematics, pc \ - S o -

artwork and the engineering assistance you need to
ensure Success. . TELEPHONE EXT

To make it easy for you to evaluate our SASI board .

and chip Set’ We’ve put spmiauy riced evaluation Send to: Western Digital Corporation

units on our distributors’ shelves. Clip the coupon and F,it‘;rat”re eyt -
get a WDI1002-SHD board for just $220 or a SASI & e »
Chip Set of 3 devices for free. T T

So if you're sole-sourced on 1410-type controllers,

broaden your alternatives. Think smart. Get SASI.
From Western Digital, the world’s largest manufactur- w. £ 5 TER Il/ D/ G I1T7AL
O - ERRSER e e/ O

er of VLSI and board-level disk controllers.
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VisiCorp, Victor Technologies, GTE
Telenet, Systar Corp., Comm-Pro
Associates and the bMw Group Inc.
consulting firm. Microcom officials
claim that 15 more vendors,
including major minicomputer man-
ufacturers, are planning to support
the proposed standard. They de-
cline to comment on reports that

NEWS

1BM will use the MNP package for its
low-end systems. To promote the
MNP standard, Microcom is “follow-
ing Xerox on its Ethernet licensing
program,” Dow notes. The system
is offered at $2,500 for unlimited-
use licenses, and the company hopes
that its low-cost licensing will lead
to broad acceptance.

A group of ex-1BM Corp. employees
with heavy experience in distributed-
data-processing and Systems Net-
work Architecture (SNA) environments
claims they have solved the problem
of efficiently linking diverse microcom-
puters, minicomputers and main-
frames within a network. Mac Lewis,
president of the Systems Center, San
Mateo, Calif., asserts that his
company's software can connect SNA
networks to non-SNA networks such
as Corvus Systems Inc.'s Omninet
and Digital Equipment Corp.’s DEC-
Net.

Systems Center's software con-
sists of three components. One, the
network DataMover, helps personal
computer users manipulate informa-
tion within an SNA. The second, the
Network Access Services SNA gate-

SOFTWARE LINKS MIXED NETWORKS

way, connects mixed networks. The
third, Application Programmatic Inter-
face, links the DataMover and the
gateway and manages the connection
between the SNA and software from
various vendors, such as Informatics
Inc. and Cullinet Software.

The Systems Center hopes to
attract oeMs as well as large
corporations with SNA networks. The
company plans support for the 1BM
30xx and 43xx MvSs mainframes and
the Series/1 for this fall and for the 1BM
PC early next year. Apple Computer
Inc.’s Lisa will also be added next
year. The cost of connecting two
mainframes is approximately $10,000
per mainframe per year. Service is
extra. Prices for microcomputers will
be around $500.

—David A. Bright

Kodak develops media
for 10M-byte floppies

Eastman Kodak Co. subsidiary
Kodak Spin Physics, San Diego,
Calif., is challenging floppy disk
drive manufacturers to use its
Isomax-coated substrate to give
floppies unprecedented capacities as
high as 10M bytes. Spin Physics
claims it can produce Isomax-coated
substrate in high volumes.

Isomax, developed for and used in
videotape, is made from a cobalt-
enhanced, isotropic particle that
permits optimal magnetization. The
Isomax media supports perpendicu-

70

lar as well as longitudinal recording
because of the particles’ organiza-
tion. With current cobalt media,
particles cannot be aligned as
smoothly as they can with Isomax.
Consequently, cobalt media does
not allow the entire recording
surface to be used.

One disadvantage of Isomax,
however, is that it necessitates
redesigning current drives to han-
dle a different method of disk
packaging. Drives using Isomax
must incorporate improved error-

VisiCorp chairman Dan Fylstra
observes, “Our perception is that
the industry is just crying out for
this kind of standard.” VisiCorp
plans to use the MNP format in both
its Visi series and Visi® product
lines. Noting that VisiCorp address-
es the microcomputer-to-mainframe
SNA market with products from the
recently acquired Communications
Solutions Inec. subsidiary, Fylstra
adds, “You must recognize that
there are millions of (microcomput-
er) users that have to transfer files
among themselves independent of
existing 8270 installations.”

Apple executive vice president E.
Floyd Kvamme, whose company has
offered an MNP-based electronic-
mail package on the Apple 111 and
plans to use MNP on other members
of its line, points out that MNP may
prove to be a productivity tool as
well as a communications product.
“We have seen statistics that
indicate as much as 80 percent of
work being input into a system
already exists in electronic format
elsewhere,” he says. “With wide-
spread use of MNP, a great deal of
redundant data capture could be
eliminated.” —Geoff Lewis

correcting devices to handle 45,000-
bit-per-inch recording densities as
well. Another drawback to Isomax
is its high initial cost.

Tandon Corp., which shares
dominance of the floppy disk drive
market with Shugart Corp., is
expected to announce a drive using
Isomax media next year. Other
manufacturers of 5%- and sub-4-
inch floppy disk drives are working
on similar drives.

The 800-oersted (Oe) media
provides track densities from 200 to
400 tracks per inch, raising floppy
capacities from 5M to 10M bytes. In
comparison, some drive manufac-
turers are stretching current
600-Oe media to 96 tpi for a
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IF YOU'RE RUNNING
OLE-SOURCED ON
18275/76 CRT
CONTROLLERS,

emand is back in the electronics industry.

e STy crase Supply. 50 "‘ See our team of CRT Controllers
We're ea

if you're buying Intel 8275/8276

CRT Controllers, it’s good to
know there’s an alternative source.
Western Digital.

We're the first and only li-
censed alternate U.S. source
for the 8275 Programmable
CRT Controller and 8276
Small System CRT Controller.
We're in production. With parts on ’
the shelf. So you can confidently design -
in either part.

The WD8275isa + 5V 40 pin device, identical
to the Intel part. Ditto for the WD8276. Both
contain the necessary building blocks to refresh the
display through character buffering and position
tracking. They're programmable for both character
and screen format, and are available in volume
in the 2MHz and the faster SMHz version, too.

The WD8275 isideal for light pen applications.
The WD8276 is perfect for low cost systems
where it’s important to keep device count to
a minimum.

So if you're running sole sourced on 8275/76 con-
trollers, cut out our coupon. And cover your bets.
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GUT IT OUT.

p you qualify our WD8275 and WD8276
controllers. So, f}(;r ualified customers, we're offering
free sample ev;iuatlon units. Clip this coupon and
attach your business card (or attach to your
company letterhead) and we'll send you
two of the part you're interested
in, plus prO(EJct documentation.

ger to hel

[ Please send me free evaluation
units of the WD8275__ WD8276___

J I'm interested. Send me more data
on both components.

NAME TITLE
COMPANY
B rooress
. CITY STATE ZIP
EXT.

. PHONE
Send to: Western Digital Corporation
Literature Dept.

2445 McCabe Way
. Irvine, CA 92714 MM
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maximum capacity of 2M bytes on a
double-sided, double-density, 5%a-
inch drive. “Isomax will serve as a
bridge between conventional media
and thin-film media for floppy
drives,” says Ray Freeman, presi-
dent of Freeman Associates, a
Santa Barbara, Calif., market
research firm. “The key will be its
market acceptance and how widely
Kodak plans to distribute it.”

Ken L. Thompson, head of
magnetic media marketing for the
Magnetic Media Division of Spin
Physics, says Kodak’s plans for
Isomax include second-source
agreements. Spin Physics expects
production to begin in late 1984.

Industry sources believe Kodak
will make the Isomax media
available to other floppy disk
manufacturers such as Verbatim
Corp. and Xidex Corp., which now
buy conventional floppy media
substrates from 38M Co. Wes
Rose, director of marketing at

NEWS

Xidex, agrees that there is a
packaging problem with Isomax:
contaminants must not be allowed to
touch the surface of disks with bit
densities of 45,000 bpi and higher.
“You almost need a Winchester-type
environment,” Rose contends.

Spin Physics’ Thompson admits
that Isomax requires a hard jacket
and a shutter assembly, as does
Sony Corp.’s 8%-inch microfloppy
disk drive. But he asserts that a
sealed head-disk assembly like that
of a Winchester disk drive is
unnecessary. He claims that Spin
Physics has tested drives with
densities as high as 150,000 bpi and
has found no serious contamination
problem. Thompson acknowledges
that such high densities offer little
likelihood of error-free recording,
but he believes that the problem lies
in the electronics, not the media.
“Disk drive manufacturers will
simply have to improve built-in
error-correction devices,” he states.

Isomax floppy disks are likely to
challenge the low-end tape drive
market for Winchester disk backup.
But Freeman notes that this
challenge is traditional in the disk
drive industry: “The 5%-inch capac-
ities challenged 8 inches, 8-inch
capacities challenged 14 inches and
so on,” Freeman notes. He expects
the market for traditional-capacity
floppy disk drives to survive
because those drives will still be
used for loading software.

The price of Isomax is another
concern. Isomax-coated drives and
the media for them will be
expensive: diskettes are expected to
sell for $10 to $12 each as opposed to
$2.50 to $5 each for conventional
diskettes. But, Thompson observes,
“As with every other product
introduced in this industry, the
price will eventually drop. Isomax
diskettes will someday be compara-
ble in price to conventional disk-
ettes.” —~Robert A. Sehr

Terminal server, software permit
file swapping LAN

Interlan Inc.’s terminal server
and networking software permit 12
models of personal computers from
seven vendors, two microcomputer
development systems and four host
minicomputers to swap binary and
AscIl files over the Ethernet
local-area network (LAN).

The Intel 80186-based NTS10
plugs into the Ethernet/IEEE-802.3
LAN and connects to EIA RS232C
ports of asynchronous devices.
Apparently, because of cost consid-
erations, Interlan opted to use
relatively slow Rs232C hardware,
with a transfer rate of only 19.2K
baud. The Westford, Mass., compa-
ny says the terminal server provides
switched “virtual circuit” communi-
cation for electronically intercon-
necting user host and peripheral

72

Interlan’s NTS10 terminal server connects RS232C devices to the Ethernet local-area

network. Four- and eight-port versions are available.
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IF YOUR LAN IS
ON A GOLLISION
COURSE,

verybody’s talking about the ’
performance of Token Pass ‘

ing Local Area Networks. ¥
Western Digital has done |
something about them. Our
NetSource/40 is a local network ‘
solution that provides the otherwise ~
costly and complex token passing protocol "

Make us your NetSource™

Once you see how easy it is to get NetSource/40 up
and running, you'll be sold for certain. So we’re
offering special Evaluation Kits. This coupon
and your check for $195 gets you f}())(l)lr
WD2840 NetSource VLSI con-
trollers, a helpful design
Application Note, a Network
Template, plus a copy of our
1983 Network Products Hand-

\\.

in a low-cost, easy-to-use one-chip

VLSI controller. book. Limit: One kit per customer.

UT IT OUT.

So o can deSlng and build an e ficient [0 Please send me more information about NetSource/40.
token passing LAN. Without writing oodles . O Here’s my check or company P.O. for $195 (CA residents
of pl’OtOCOl software. Without comp icated add 6% sales tax) for a NetSource/40 Evaluation Kit.
interface tasks l O Please bill my VISA, MASTERCARD (circle one).

. : . i g Ao EXP. DATE

NetSource/40 provides a flexible, reliable SIGNATURE
bus topology for up to 254 nodes. Plus it is [  HOMEADDRESS

¢ media independent 5

e easily prioritized sy L

* amemory miser, with sophisticated Wl 5 s
DMA, so long messages automatically g o STATE ZIP
span 64 byte buffers PHONE EXT.

e speed decoupled, so it doesn’t wait 2 Send to: Western Digital Corporation
for, or slow down, the CPU. 2 Literature Dept.

5 s : e 2445 McCabe Way

So if your real-time and critical process 5 Trvine, CA 92714

NetSource is a trademark of Western Digital Corporation

network requirements can’t cope with colli-
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streamlined, cost effective approach, plug

into NetSource. Call our NetSource hotline, WESTERIN DI G/ r A [

714/863-7828. C O R O
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puter with performance to rival even the ¢
minicomputers, then you need the IBC Ensign,
it out perfgrms them all

The Ens:gn is a hugh performonce 16 bit micro-
computer employing the most advanced VLS|
techniques available along with the ultimate
in expandability. The system features support for
up to 32 users; up to 8M bytes of proprietary
double bit ECC memory; over 1,000M bytes of
SMD disk capacity; both cartridge and 9 track
magnetic topetsu pog and opercmng system

- OEM's sys’t'/"m integators and deolersl To find out

more about the IBC microcomputer that outper-
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and dealer plon in the industry, please call or
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equipment. The protocols resolve
RS232C device incompatibilities
transparently. “This means that a
hard-copy terminal set to operate at
1,200 baud can be logically connected
to a 9,600-baud computer port,”
explains a company spokesman.
Price of the eight-port NTS10 is
$3,200; price of the four-port unit is
$2,500.

The software for the server,
developed by Polygon Associates,

Study predicts fiber-optic boom
in telecommunications industry

The U.s. market for fiber-optic
systems will reach $2 billion by 1990
from only $4 million in 1978,
according to a recently published
study by market research firm
International Resource Develop-
ment (IRD) Inc., Norwalk, Conn.

The telecommunications industry
spent $65 million to $80 million on
fiber-optic systems in 1982, or 40

P-E, DG lower supermini prices

NEWS

Maryland Heights, Mo., has two
parts: Poly-TRM and Poly-XFR. The
Poly-TRM package essentially con-
verts a personal computer into a
terminal; the Poly-XFR permits file
transfers over Ethernet. The soft-
ware supports most personal com-
puters from Apple Computer Inc.,
Digital Equipment Corp. and IBM
Corp., as well as the Osborne
Computer Corp. Osborne I, the
TeleVideo Systems Inc. model 802,

percent of the total market. The IRD
study predicts defense applications
such as missile guidance and secure
communications to account for
fiber-optic sales of $162 million in
1986 and $431 million by 1990.

Low data-throughput require-
ments in  distributed-data-
processing networks, coupled with
computer manufacturers’ unwilling-

with new models

The continuing price/performance
threat of 16-bit microcomputers has
helped cause a downward pricing
trend in superminicomputers.
Perkin-Elmer Corp., for example,
recently added a $9,950 processor to
its Series 3200 family. The company
bills the new unit as the lowest
priced supermini on the market.

Prices of high-end superminis are
also deflating. For example, Data
General Corp. has replaced the
MV/8000 with the Mv/8000 11, which
sells for the same price as the lower
end MV/6000.

Aaron Goldberg, an analyst at
International Data Corp., Framing-
ham, Mass., makes the following
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the Tandy Corp. TRS-80 model II
and the Xerox Corp. model 820
microcomputers.

The software also supports the
Intel Corp. Series II and I1I and the
Motorola Inc. EXORciser microcom-
puter development systems. Mini-
computer systems supported are
DEC’S VAX/VMS, RSTS/E, RSX-11M,
RSX-11M+ and RT-11. Price of the
Polygon software is $150 to $200 per
computer. —James F. Donohue

ness to incorporate fiber-optic
substitutes in products, however,
are restricting the introduction of
fiber optics in computer applica-
tions, according to the study. The
local-area network (LAN) market—
once expected to use many fiber-
optic components—now is poised to
use coaxial cable as its transmission
medium instead. —Stephen J. Shaw

The P-E model 3205 low-end supermini is packaged in an eight-slot, 7-inch-high chassis. A
multiperipheral controller board and a CPU board with as much as 1M byte of memory are

standard. List price is $9,950.



The Cellular
Perspective.

Over the past fourteen
years, Beebive bas gained a
unique point of view on ter-
minal systems. By focusing
all our efforts on that all-
important window into your
system. By delivering technol-
0gy to thousands of terminal
users throughout the U.S. and
over 40 nations abroad. By
creating design classics, then
improving upon them.

The result brings a new
era in Terminal/System
design. Elegant in simplicity.
Meticulous in construction.

Currently, Beehive is ship-
ping some of the most
advanced terminals in the
industry, including emulators
Jor IBM and Burroughs. In
addition, we continue to
advance the state-of-the-art
with new developments in
microprocessor computing
systems.

Share our perspective and
make Beehive the architect of
Your success.

The Terminal/System
Architects

BEEHIVE"




For A Perfect Fit
InYour OEM Systems.

From Micros to Mainframes.

Name your computer and applica-
tion, and Beehive will deliver a termi-
nal to make the most of them. In a
choice of full custom, pre-engineered,
and standardized designs. With attrac-
tive price/performance to give you a
competitive edge. Beehive is backed
by a 14-year history of understanding
OEM needs, and providing the capabil-
ities to handle any combination of
them.

A Cellular Approach.

Beehive’s naturally superior archi-
tecture is the result of building on
classic designs that we created. Modu-
lar architecture yields an extensive
line of complementary products and
swift, appropriate design solutions.

Look first at our low-cost, general-
purpose, smart ASCII terminals which
can be configured to support a wide
variety of applications. BASIC, our
entry-level model, works off-line to

save communications costs—or on-
line in a high-speed interactive mode.
Moving up to our expanded function
STANDARD terminal adds soft keys,
split screen operation, memory lock,
and more. Heading this category

is Beehive PLUS, a multi-function
terminal with extensive editing and
formatting capabilities.

Going Well Beyond

The Basics.

Our advanced terminals include the
ATL-004, a perfect low-cost view
port, and the ATL-008, a unique
inter-active video unit. Featuring 16
user-defined soft function keys,
program download support and full
3.64 compatibility.

And yes, we have a selection of
emulator terminals. Our DM83 emu-
lates Burroughs TD830/MT983. Vari-
ous Beehive models emulate IBM
3275/3276, 3101, and 3278. Including
the unique Beehive TOPPER™ that
works on-line as a telecommunica-

tions console and RJE station—and
off-line like a powerful personal
computer.

TOPPER incorporates our unique,
easy-to-learn WSL™ (Work Station
Language) to simplify programming
and data entry. And to access informa-
tion from the host for use in local data
processing.

Built By The
Terminal/System Architects.
Beehive offers the superior price/
performance, responsive service and
timely delivery you require. High reli-
ability, too. Our tens of thousands of

terminals in use worldwide have an
average MTBF of 15,000 hours.

Find out more about our fitting
solutions to your OEM needs, includ-
ing custom terminals made expressly
for your system. Call Toll Free
1-800-453-9454 or contact Beehive,
4910 Amelia Earhart Drive, Salt Lake
City, Utah 84125.

Sales Offices:

CALIFORNIA Costa Mesa 714/540-8404, Sunnyvale 408/738-1560 * FLORIDA Altamonte Springs 305/788-9000 * ILLINOIS Arlington Heights 312/593-1565
MASSACHUSETTS Woburn 617/933-0202 * MISSOURI Independence 816/356-4402 * NEW JERSEY Colonia 201/381-9883 * NORTH CAROLINA Greensboro 919/854-2694
TEXAS Dallas 214/239-3330 * UTAH Salt Lake City 801/355-6000 * WASHINGTON, DC (VA) Falls Church 703/573-1261
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observations about the supermini
market:

® Microcomputers will continue
to force low-end supermini offerings
such as the P-E model 3205.

® DG’s top-of-the-line MV/10000 is
continuing to offset the supermini
price structure (MMs, April, Page
17).

NEWS

® The commercial availability by
1985 of more powerful microcomput-
ers based on the Intel 386 and 432
and on the Motorola MC68020 will
further intensify the price competi-
tion.

® A need for a new generation of
large superminis will develop by
1986. Growing technical markets,

DEC, DG, Tl & PE USERS!

SR T

California Computer Group
increases your system'’s per-
formance, eliminates hassles and
saves you money—all with one
phone call! How?

First, we boost your speed and
capacity by offering the industry’s
most advanced peripherals and
systems, fully compatble with your
system:

[ 10-800 MB disk subsystems reach-

‘ing up to 50% faster transtar rates;,
nd

0 125125 IPS magtar ,
streamer subsystems with
densities up to 6250 BPI
00 Advanced MUXs with up to 256
remote/local lines on a slngle-
board controller
O High-speed printers and reljable
high-density expansion memory
[0 Complete, integrated systems
Next, we relieve you of com-
plications. CCG offers you the
widest selection of upgrades
available, mcluding many peripherals
not even in the CPU manufacturer's
line. So you get multi-option

flexibility without all the hassles of
buying from multiple sources.
Then, we stretch your dollar with

up to 70% SAVINGS!

5 DEC Price CCG Price
PDP-11/44 sys. $94,200 $56,600
VAX-11/750 sys. $130,600  $84,000
160 MB disk subsys $19,000 $9,300
125 IPS tape subsys. $36,800  $11,000
16-line DMA MUX $7,990 $2,950
600LPM print. subsys. $13,600 $7,250
Similar savings on DG, Tl & PE systems.

So call us now for a quote or
your free product catalog We give
you a lift! j

(800) 854-7488
(714) 966-1661

CALIFORNIA
COMPUTER
GROUP, INC.
3803 Harbor Boulevard, Suite G-10
- Costa Mesa, California 92626

DECis a tfademark of Digital Equipment Corp.
DG is a trademark of Data General Corp.

Tl is a trademark of Texas Instruments, Inc.
P-E is a trademark of Perkin-Eimer Corp.

78 See us at Dexpo West, Booth #328
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such as computer-aided design/
computer-aided engineering, will
drive that market, and such
applications will require greater
word length and parallel pipelining.

P-E claims that the model 3205,
which has a single-precision Whet-
stone rating of 506,000 instructions
per second, has a price/performance
advantage over microcomputers
from Onyx Systems Inc. and Plexus
Computers Ine. and Digital Equip-
ment Corp.’s PDP-11/24 and VAX-11/
730. The unit is packaged in an
eight-slot, 7-inch-high chassis. The
processor and 512K bytes of MOS
memory are implemented on one
board with floating-point and selec-
tor-channel capability. A total of 1M
byte of memory can be implemented
on the board, and memory can be
expanded to 4M bytes via an
optional board. Single-in-line pack-
aging is used with 64K dynamic RAM
chips (see “PE uses SIP 64K
memories to reduce minicomputer
system price,” Sept., Page 58). A
third board houses a multi-
peripheral controller.

A memory manager circuit pro-
vides segmentation, full relocation
and protection under operating-
system control. The CPU is compati-
ble with the full Series 3200
instruction set and has 128 general-
purpose 32-bit registers. Built-in
features include error-checking and
-correcting memory, a hardware
error logger, auto restart, CPU- and
multiperipheral-controller-board
self testing and a remote diagnos-
tics option.

The model 8205 runs PE’s 0S/32
operating system, so it is compati-
ble with the rest of the 3200 line.
The Wollongong Group’s Edition vII
Workbench version of UNIX is also
available. A basic package with
512K bytes of memory sells for
$6,169 in quantities of 100 or more.
List price of a system with 512K
bytes of memory, a system console,
a power supply, a 40M-byte Win-
chester disk drive, a selector
channel and a disk controller is
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Introducing the ultra-compact, 3'2” Winchester disk drive
with up to 10 megabytes formatted capacity

There’s an exciting new dimension to Win-
chester disk drives. With one-fourth the vol-
ume of a standard 5%” Winchester disk drive
and the same height as a half-height 5%"
drive, our new RO 350 3'%” Winchester disk
drive brings high capacity storage (up to 10
megabytes formatted) to applications you
never thought of before. Its light weight, low
power requirements and 85 millisecond ac-
cess time open up a whole new world of Win-
chester applications. Portable computers.
Compact desk top systems. Intelligent termi-
nals. Point-of-sale terminals. Industrial con-
trollers. Navigation and guidance systems.
Portable instrumentation. (In fact, there are
few places our light weight, ultra-compact
32" Winchester disk drives can’t be used.)

A new dimension of design versatility
The RO 350 gives you tremendous freedom
and flexibility in designing systems. Take a
look at the number of ways this compact
approach can work:

« Uses industry-standard ST506 interface
which makes it compatible with all major

See Rodime Drives at
Comdex, Booth #H7357.

5%" Winchester controllers.

 Is a compact 32" drive for those tight
spots other drives cannot fit.

« Directly replaces half-height 5%" disk
drives (with Rodime sub-frame).

« When faced with space problems, the RO
350 plus controller card will fit into the same
space as a standard 54" Winchester disk
drive.

« Two RO 350 drives easily fit in the same
space as a standard 5%4” Winchester disk
drive.

A new dimension of technical excellence
RODIME’s reputation for technical excel-
lence is further enhanced with the design of
this ultra-compact Winchester disk drive.
Using advanced large-scale integration, the
entire electronics for the drive are on a sin-
gle, compact board. In addition to its com-
pact size and weight (about one-third the
weight of a standard 54" drive), there are
other design innovations. Power consump-
tion is only 13 watts— half of a 54" drive’s
power requirements. Access time is 85 milli-

RODIME

seconds. The rugged design of the RO 350
translates to high resistance to shock, an
important consideration for portable com-
puter systems.

Our no-nonsense tradition

Our ultra-compact, 3%2” Winchester disk
drive continues our no-nonsense tradition.
It’s a philosophy that has made our family of
5" Winchester disk drives, with capacities
up to 54 megabytes, the preferred drives of
OEMs and system integrators worldwide. It's
a philosophy built on quality, reliability and
performance.

To find out how our new 5 and 10 mega-
byte 32" Winchester disk drives can add a
new dimension to your system design, or for
details of our entire Winchester disk drive
line, call or write today.

RODIME PLC - 25801 Obrero - Mission Viejo,
CA 92691 - (714) 770-3085

Nasmyth Road, Southfield Industrial Estates
Glenrothes, Fife, KY6, 2SD, Scotland
Telephone: 0592 774704
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SURFACE BEFORE BURNISHING
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100% Surface
e Tested

Only Dysan provides fully
usable diskette surfaces that
are truly 100% error-free
across the entire face of the
diskette. An exclusive on-
and-between the track test-
ing procedure guarantees
error-free performance
regardless of temperature
and humidity distortions or
slight head misalignments.

Select from a complete line of premium 8" and 5%" diskettes,

Advanced
Burnishing
e Techniques

Dysan’s advanced polishing
methods create a smoother,
more uniform diskette sur-
face. This results in better
signal quality on each track,
less wear on drive heads and
reliable access to data after
millions of head passes.

in single or double densities, certified on one or both sides.
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DYH)TM
e Lubricant

Dysan’s proprietary DY™
lubricant complements the
advanced burnishing pro-
cess. Both maximize error-

* free performance while

minimizing headwear.
Optimal signal presence is
maintained between the
head and diskette surface
during millions of write/
read interfaces.

DY s a trademark of Dysan Corporation

Auto-Load
e Certification

Dysan’s unique quality
control methods reflect
technological leadership in
designing, producing and
testing precision magnetic
media. Each diskette is un-
erringly certified by Dysan-
built, automated and
microprocessor controlled
certifiers. Your system and
data base will benefit from
Dysan’s diskette reliability
and unsurpassed quality.

@ Dvysan.

CORPORATION
Corporate Headquarters:
5201 Patrick Henry Drive
Santa Clara, CA 95050
(800) 551-9000
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$24,950; in 100-unit quantities, it
sells for $15,469.

DG says its MV/8000 II will target
the industrial - automation mar-
ket, particularly CAD/CAE and
engineering timesharing, as well as
the business and government mar-
kets. The system uses the same CPU
and memory boards as those used in
the Mv/8000, which was introduced
in April 1980. The MV/8000 II is 39
inches high by 19 inches wide, but
has only 13 slots in the chassis. The
MV/8000 has 26 slots and measures
60 by 37 inches. To save space,
maximum memory on the new
system is 8M bytes, while the model
it replaces could be expanded to 12M
bytes. DG says the new machine
meets Federal Communications
Commission EMI and RFI emissions
regulations. Single-precision Whet-
stone rating is 1.26 MIPS. Floating-
point hardware is optional. The
system supports as many as 128
terminals and 8.5G bytes of disk
space. Battery backup is optional.
List price of a basic system with 1M
byte of main memory and the
AO0S/VS operating system is $83,000.
Customers can still buy the mv/
8000, but it is not being marketed.

DG has also announced a 354M-
byte Winchester disk subsystem
with an average seek time of 20
milliseconds, a line of ergonomically
designed Dasher terminals, soft-
ware enabling the D450 and D460
terminals to emulate the IBM 3278
terminals running IBM’s APL and
memory price reductions as high as
46 percent.

Other offerings from P-E include
the model 3250XP high-end super-
mini and the model 7500 scientific
workstation. The 3250XP is a
single-processor version of the
modular, multiprocessor-based
3200MPS, which was introduced in
November. The 3250XP can be
field-upgraded to the 3200MPS, and
the 3250 can be field-upgraded to
the 3250XP. As many as nine
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auxiliary processing units can be
added to the 8250XP. The system
directly addresses as much as 16M
bytes of two- or four-way inter-
leaved memory. P-E rates the
3250XP at 3 MIPS in single-precision
Whetstones.

P-E calls a 3200MPS with nine

auxiliary processing units one of the
world’s fastest superminis. It is
rated at 21 MIPS in single-precision
Whetstones. List price of a 3250XP
with 2M bytes of memory, the 0s/32
operating system, a system cabinet
and a power supply is $156,000. An
upgrade package with one auxiliary

Announcing Jefferson’s

ENERGYGARD
Uninterruptible Power Supply

A cure and solution to these costly
problems is Jefferson’s family of
Mini-gard line conditioners.

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.

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 uninterruptible 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

- 840 25th Avenue, Bellwood, lllinois 60104
Litton (312)626-7700 « Toll Free: (800) 323-3293
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Intecolor VHR-19 challenges
Tektronix with 1024 x1024
resolution, PLUS COLOR, and at
less than half the price!

Comprehensive Graphics Capabilities: 1024 x 1024 workspace; 1024 x
768 displayable; 4096 x 4096 virtual addressing for extended Tektronix
4014 compatibility. High-level graphics primitives, including polygon fill.
Bit-mapped 19" screen. Three dot-addressable bit planes. Separate alpha-
numeric plane. Hardware pan and zoom. Expanded peripheral support
Simple menu set-up. Host programmable function keys.

Fast Response: 2.5 million pixels/sec. direct screen memory access port
Industry Standard Protocol: ANSI X3.64/VT100 command protocol.
Compatibility: VT100, TEK 4010/4014/4014-1 and enhanced Intecolor
8001R.

Raster Color: Palette of 4,096 colors, 8 concurrently displayable.
Advanced Processor Design: Three graphics processors (7220D-1);
separate alphanumeric processor; plus terminal processor (Z80) and
keyboard processor.

*100-piece OEM price and single-unit introductory price through 12-31-83; includes
color monitor, graphics display processor and keyboard. Trackball is optional at $330
U.S. Domestic prices

82 CIRCLE NO. 45 ON INQUIRY CARD

From the same company that pioneered the world's first micro-
processor-based color terminal (Intecolor 8000) way back in
1973. And the same company that continually leads the color
graphics industry with new product innovations. NOW, a bold,
new addition to the fastest growing area of the industry:
Intecolor VHR-19 high resolution graphics workstation.

If you need more than a graphics preview terminal, but less
than a turnkey CAD system, the VHR-19 delivers an unprece-
dented price/performance ratio. With an advanced design
graphics display processor. With fine image detail and high-

level resolution. s Intecolor

And,'with an intro-

ductory, single pack-
AN INTELLIGENT SYSTEMS COMPANY
Intecolor Drive, 225 Technology Park/Atlanta,

age price of $3,995.
Unbeatable. Norcross, GA 30092, 404/449-5961, TWX 810-766-1581
MINI-MICRO SYSTEMS/October 1983
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Shortage of EEs, computer

to continue in U.S.

Although the United States is the
world leader in the electronics and
computer-related industries, it con-
tinues to suffer a shortage of
engineers in those fields. Over the
next five years, there will be about
113,500 more new electrical and
computer science engineering posi-
tions than there are graduates to fill
them, according to a study by the
American Electronics Association.

Based on survey figures, the
projected demand for electrical and
computer science engineers through
1987 for the U.S. electronics and
information-technology industries is
197,662. The number of new
electrical engineers/computer sci-
ence graduates expected to enter
industry from U.S. colleges and
universities during that period is
84,256.

In a similar study taken in 1981,

MINI-MICRO SYSTEMS/ October 1983

processing unit and a floating-point
processor sells for $37,800. Tar-
geted real-time applications for the
two machines include geophysical
exploration and production, warfare
simulation and data communica-
tions.

The MC68000-based model 7500
scientific computer runs UNIX-like
IDRIS and features two RS232 ports;
32 soft keys; and FORTRAN 77,
BASIC and C support. List price of a
monochrome version with 416K
bytes of memory, a 13-inch monitor,
two 5%-inch floppy disk drives and
IDRIS is $8,400. List price of a color
version is $10,800. —David A. Bright

DG’s new MV/8000 Il is 39 inches high and
has 13 slots, compared to 26 on the
MV/8000. DG also introduced the new
Dasher D210 terminal and a 1G-byte
Winchester disk subsystem (right).

science engineers

Thousands

ENGINEER SUPPLY AND DEMAND
B Projected new EE/CS engineer positions

: Projected BS/EE and BS/CS graduates
from U.S. colleges and universities

— — — Reduced by 16% if no defense contracts awarded

157

16.4

7.

1983

1984

1985 1986 1987

Source: The American Electronics Association
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AEA found the shortage to be
129,000 from 1981 to 1985.

Job categories with the highest
projected growth over the next five
years are software engineers (115
percent), electronic engineering
technologists (107 percent) and
computer analysts/programmers
(108 percent). The growth levels are
generally consistent with the re-
sults of the earlier study. According
to AEA, the additional need for
electrical engineers will drop slight-
ly, but requirements for computer
science engineers will increase 0.5
percent when compared with 1981
to 1985.

The current AEA survey is based
on data supplied by 815 electronics
companies, whose sales represent
approximately 30 percent of the U.s.
industry total.

The AEA, Palo Alto, Calif.,

NEWS

recommends that each U.S. compa-
ny in the electronics industry
contribute 2 percent of its research
and development budget to engi-

neering education. Toward that end,

the AEA has established the

Electronics Education Foundation.
—David A. Bright

Six states consider
VDT regulations

Concern about health problems
associated with video display termi-
nals (VDTs) has prompted six states
to consider legislation regulating
VDT use in offices. Provisions of the
proposed laws range from furnish-
ing pregnant women with anti-
radiation jackets to requiring that
vendors inform users of potential
health hazards.

Currently, Connecticut, Illinois,
Massachusetts, Maine, New York
and Oregon have bills before their

respective state legislatures. Com-
puter equipment manufacturers and
trade associations are marshaling
forces in an attempt to stanch the
proposed regulations by submitting
testimony that debunks the claims
of vDTs’ harmful side effects.

“The issue is ergonomics, not
health hazards,” comments Alan
Foster, the American Electronics
Association’s (AEA’s) manager of
state government relations. Recent
studies conducted by the uU.s.




Department of Health and Human
Services, the National Academy of
Sciences and the National Institute
for Occupational Safety and Health
(NIOSH) have concluded that radia-
tion emissions from VDTs are well
below federal safety standards. “In
some cases, there were no measur-
able emissions at all,” Foster states.

The AEA has sponsored industry
spokesmen from Hewlett-Packard
Co. and Tektronix Inc. to testify
against the Oregon bill. Meanwhile,
on the East Coast, the Computer
and Business Equipment Manufac-
turers Association (CBEMA) has
been vocal in its opposition to the
legislation. The association has
hired a lobbyist to fight the
Connecticut measure. In opposition,
a special task force including
representives from Apple Comput-
er Inc. and Tektronix is counteract-

.
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ing the campaign to regulate VDTs.

“If the states want to consider
broad work rules, fine, but these
measures single out VDT operators,”
contends Charlotte LeGates, a
CBEMA spokeswoman. Some labor
unions and women’s groups, howev-
er, are pushing for nationwide vDT
legislation.

CBEMA gives the status of
pending VDT legislation as follows:

® Connecticut: S.811 would re-
quire sellers of vDTs to inform users
of potential hazards and to ensure
that users are not exposed to
long-term radiation. The measure
was passed in a different form by
the state senate, which established
a study group scheduled to report
its findings in February 1984.

® Illinois: H.274 would create an
act to provide occupational safe-

Illustration by Jim Carson

A Platter Ahead
in Half-Height
Winchesters

TULINFITS IN.
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INTEL INTRODUCES PLASTIC EPROMS

Intel Corp. has introduced windowless, plastic, dual-in-line packaging for its
32K- and 64K-bit erasable, programmable, read-only memories (EPROMS).
Intel officials say the plastic production EPROMs have the same specifications
as the ceramic EPROMS, and users can specify access time for their
applications. The units are intended to replace standard EPROMS or read-only
memories (ROMS) in a customer’s inventory, enabling one production EPROM
to serve several product lines, thereby reducing overhead. Intel adds that the
plastic packaging lends itself to high-volume automatic insertion because of
its resistance to chipping and cracking. Production EPROMs use the same
intelligent programming algorithm as traditional EPROMs. The 64K-bit chip
sells for $6.60 each in quantities of 10,000; the 32k-bit chip is $5.50.

AFIPS WILL COMPENSATE NCC ‘TENT PEOPLFE’

The American Federation of Information Processing Societies (AFIPS) Inc.,
sponsor of the National Computer Conference (Ncc), will compensate 216
vendors whose booths were in six unair-conditioned tents at Ncc 's3.
Temperatures in the tents reached 113 degrees Fahrenheit. Several of the
vendors considered filing a class-action suit against AFIPS, but AFIPS blamed
the air-conditioning contractor. AFIPS will pay each company an equal portion
of the total cost of the air-conditioning contract for the tents. Each vendor can
also obtain a copy of the Ncc '83 attendee mailing list. AFIPS places the total
value of the offer at approximately $3,500. An AFIPS spokesman says several
vendors have accepted the offer. There will be “no temporary structures” at
NCC '84 in Las Vegas, Nev., the spokesman adds. AFIPs will offer 370,000
square feet of exhibit space—57,000 square feet more than Ncc 83 in
Anaheim, Calif.

INTEL COMBINES 80186, DATACOMM ON ONE BOARD

Intel Corp. claims its iAPX 80186-based, single-board Multibus comMmmputer
that also includes communications capabilities provides as much as six times
the throughput at one-half the cost of some multiple-board configurations. The
isBC 186/51 commputer also includes 80131 operating-system firmware, an
82586 local-area network (LAN) coprocessor, an 82501 Ethernet serial
interface chip, 128k-bytes of dual-ported RAM, expandable to 256K bytes, as
much as 192K bytes of standard EPROM and RS232C and RS422A/RS449
programmable serial interfaces. Software is provided to implement the
transport, network-management and data-link interface layers of the
International Standards Organizations’s (1S0’s) network model. The system is
expected to be available next month. Price of the comMputer is $3,000; price
of a single-project license for the iNA 960 Network software is $5,000.

DENNISON REFINES ION-DEPOSITION TECHNOLOGY

Dennison Manufacturing Co. Inc., Framingham, Mass., is demonstrating
several refinements of the ion-deposition printing technology that it
pioneered. The company is using the technology with a web press for very
high-speed printing of tags, labels, bar codes and tickets. Under a contract
with Delphax Systems, a joint venture of Dennison and the Canada
Development Corp., Dennison is also developing technology for the basic
Delphax engine, which now prints 60 pages per minute (ppm) at a resolution
of 240 by 240 dots per inch (dpi). lon-cartridge development work for the
Delphax engine is resulting in higher quality print and better reliability.
Dennison is also demonstrating a lower cost version of the Delphax engine.
The new version prints 30 ppm at 300 by 300 dpi. Delphax will release that
product.

guards for VDT operators. It was
tabled on the House floor in March

® Massachusetts: H.2267 requires
that the Committee on Commerce
and Labor investigate the VDT
controversy. The measure has been
referred to the Joint Rules Commit-
tee. H.2658 would require employee
notification of health hazards result-
ing from VDT use. It was referred to
the Joint Commerce and Labor
Committee.

® Maine: LD.831 provides occupa-
tional safeguards for VDT operators.
The bill has been tabled, and the
legislature has passed a resolution
requesting a study by the Maine
Bureau of Labor Standards-

® New York: A.6260, S.4314 and
S.4689 are identical measures call-
ing for every public and private
employer using word processors and
computer terminals to furnish
pregnant employees with radiation-
protective jackets or blankets on
request. All measures have been
referred to committee. Other mea-
sures, A.7158 and S.6528, require
that employers with VDT equipment
provide for the safety and health of
all terminal operators. They include
provisions that office glare index not
exceed 16 and that vDTs be
arranged to avoid directing heat
exhaust without intervening ducts,
walls or insulation to within 4 feet of
an operator’s station. The bills also
require semiannual terminal main-
tenance, ophthalmological examina-
tions and rest periods. Both
measures have been referred to
committee. S.568 would require
every employer intending to intro-
duce new computer hardware or
software in excess of $5,000 to give
6 months notice in writing to
affected employees.

® Oregon: S.568 would establish
minimal working conditions for
terminal operators. It has also been
referred to committee, which has
requested a study commission.

—Stephen J. Shaw
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GETIN ON

THEBOOM.

TeleVideo Personal Comouters
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THE PERSONAL
COMPUTER BOOM.

TeleVideo® Personal Computers best equip you for success. Because TeleVideo’s
Integrated Systems Design produces powerful, sensibly-priced desktop and portable

computers that communicate with one another in full compatibility and expand
effortlessly.

Desktop or portable, 8-bit, 16-bit, or a mix of both, we’re a one-vendor solution.

Create up to 16-user networks instantly with TeleVideo’s Network Service Processor,
while protecting your initial hardware and software investments. TeleVideo also offers
eTIoTy and grap options forcustomized Syster capabilities. The same approach
and commitment to quality that made TeleVideo the leader in the independent ter-
minal industry has made us number one in PC multi-user systems, as well. And nobody,
not IBM; not Apple®—nobody— offers TeleVideo’s breadth of products and features.

Want all the software in the business to choose from? TeleVideo’s 8-bit computers
use the CP/M*operating system. Our 16-bit models use both CP/M and MS™DOS.

Ergonomic design? Both the 8-bit TeleVideo 803 and the 16- blt7603 have a sculpted

Kevoara \WILA g al.palnre _an.lna--_f = GlLLIS 2L

Power? Our 803 comes standard with 64K RAM, expandable to 128K;
the 1603, with 128 K, expandable to 256 K.

Support? Count on TeleVideo and our nationwide
distributor network for all the backup, and tech-
nical expertise you need, plus the best delivery
capability in the business. To learn how to
get in on the TeleVideo boom, see the
oftice listing at the end of this section.

* leleVideo Personal Computs

& TeleVideo Systems, Inc.







PICK UP-ON
THE PORITABLE
BOOM.-

The TeleVideo Portable Computer equips the professional
who's going places.

Because our Integrated Systems Design produces a full-function
portable that is truly networkable. As an additional mobile
workstation at the office. As a powerful communlcatlons tool

TeIeVIdeo Portable Computer ful/y compat/b/e w:th our desk-
top computer.

The TeleVideo Portable has a full 9" yellow phosphor screen

and a double-sided double-density 5 V4" floppy disk drive. The
ergonomically designed keyboard includes a ten-key account-
ing pad not normally available in a portable.

a modem to help your customers keep in touch with both
office computers and data base services such as
CompuServe and NewsNet.

The TeleVideo Portable comes complete with
CP/M operating system, spreadsheet, word

processing and graphics software. At su
gested retail of /ust $1599, it adds portaile

Q)0

of the portable in network enwronment
A great way to get you in on the boom.

leleVideo Personal Compts

@& TeleVideo Systems, Inc.







PLUG INTO
THE NETWORK
BOOM

Nobody networks like TeleVideo.
Our Integrated Systems Design makes the entire TeleVideo line

OMp DiE aaVatale avals

can be created by 51mply pluggmg into our 6 or 16 user Service
Processors. They incorporate existing TeleVideo computers
in a shared-resources environment with no alteration of CP/M
programs. Software investments are protected as the system
is upgraded to the power of a multi-user network.

Adding stand-alone computers or our work stations tailors
storage and offline capabllltles to the exact appllcatlon If you
A AdjJC Ud " '.".' 'd; ' Ul o
tions support, prmters or software, TeleVideo has you covered.
Our Network Service Processors can also interface with
mainframes through IBM protocols to create satellite net-
works. No wonder TeleVideo is number
one in PC networks and multi-user
systems.

With this comprehensive, single vendor
solttion there's plenty of room

to grow once you get in

on the boom.

IeleVideo Personal Computers

@ TeleVideo Systems, Inc.




WHIERE TO GET IN ON THE BOOM:

ALASKA CONNECTICUT KENTUCKY * FAIRFIELD TENNESSEE
* ANCHORAGE * STAMFORD ¢ LOUISVILLE Arrow Electronics s NASHVILLE
TransAlaska Data Systems, Inc. National Computer Comm. J.Dudley Blizzard & Assoc., Inc. (201) 575-5300 American Peripherals Systems,
(907) 561-1776 Corp. (502) 245-6654 NEW MEXICO Inc.
ARIZONA (30213570008 MARYLAND « ALBUQUERQUE (615 S 0!
« PHOENIX L WALLINCFORD *«BALTIMORE PLS Associates TEXAS
Kierulff Electronics Kierulft Electronics Kierulff Electronics (505) 345-5501 *DALLAS
(602) 2434101 (203) 265-1115 (301) 247-5020 NEW YORK Computers For Business, Inc
PLS Associates FLORIDA « BETHESDA « BROOKLYN S i
(602) 246-6477 o FT. LAUDERDALE Arrow Electronics Cardiopet Computer Services, Data Design and Development
« TEMPE Arrow Electronics (301) 564-3000 Inc. (214) 263-1277
: e (305)7767790 e (212) 241-7950 LR e
(602) 968-3168 ¢ ST. PETERSBURG Automated Business Systems * FARMINGDALE Inc.
CALIFORNIA Kierulff Electronics & Services, Inc. Arrow Electronics (214) 241-1179
(813) 576-1966 (301) 277-4141 (516) 694-6800 ; ;
« CAMARILLO Kierulff Electronics
Quest Distributing « TALLAHASSEE +ROCKVILLE «LIVERPOOL (214) 343-2400
(805) 4841071 Computer Industries, Inc. Micro Distributors, Inc. Midstate Computer Systems, UTAH
CHISER TS (904) 893-7000 (301) 468-6450 Inc. BV
2 (315) 652-7524 *
David Jamison Carlyle Corp. * TA,MPA ey * SILVER SPRING < PLS Associates
(213) 410-9250 Micro Distributors Kramer Systems International * NEW YORK (804) 566-0671

(813) 623-2526

(307) 933-8300

0O.G. Innes Corp.

Metro New York (516) 496-4777 Southwest (714) 752-9488

Northeast (617) 890-3282

Southern Europe (33) 1687-3440

*FOSTER CITY (212) 679-6180 * SALT LAKE CITY
California Business Records, GEORGIA MASSACHUSETTS Kierulff Electronics
Inc. <ATLANTA *BILLERICA * {Z’z\ggz‘; . T (807) 973-6913
(415) 570-5655 An;)fncan Peripherals Systems, ﬁlf;tlif! _fls)c::omcs (315) 437.8356 VIRGINIA
TFRESNO ¥ ) McLEAN
Emeritus B * NORFOLK ORI CAROUNA ) A;erican Peripherals Systems,
(209) 251-3525 * MARIETTA Harvard Data Equipment, Inc. * CHARLOTTE Inc
« HAYWARD C‘;)l;erfot;rgeg (617) 384-7768 thlesgl)le Office Equipment (703) '893-9700
Byte Industries, Inc. ke « WOBURN St uren TR
(415) 783-8272 * NORCROSS Arrow Electronics (£04)572:3320 (703) 556-0800
Arrow Electronics (617) 938-8700 *RALEIGH k
* HUNTINGTON BEACH A .
t WASHINGTON
Premier Source Distributing, f):419-0292 MICHIGAN Kierulff Electronics -
; . (919) 872-8410 *BELLEVUE
Inc. Kierulff Electronics « SOUTHFIELD { iy T
(714) 842-2208 (404) 447-5252 Cobet/Soams OHIO fé&mﬁ i Dt
* LA MESA Micro Distributors, Inc. (313) 353-8660 “ C’LEVIEfl;AIND Sionan & »
Computax Systems, Inc. (404) 441-0515 MINNESOTA Kierulff Electronics b )
(800) 552-8820 ILLINOIS DUEMCS(\’IM LE. (£1)o8::0550 'ﬁﬁiqlliflssi’fnlcs
« MOUNTAIN VIEW : ; RPC ;
« ELK GROVE National Computer Syndicate,
Algoram Computer Products, Kiaeilf Electronics Inc. (216) 461-4700 WISCONSIN
Inc. - * WAUKESHA
312) 640-0200 (612) 890-6110 * DAYTON
(415) 969-4533 i National fasirdment Kierulff Electronics
* MOLINE * EDINA i (414) 784-8160
*PALO ALTO Data One, Inc. Kierulff Electronics Distributors, Inc.
Kierulff Electronics (309) 797-3970 (612) 941-7500 (513) 435-4503 CANADA
415) 968-6292
(415) e RONGROVE « MINNEAPOLIS OKLAHOMA BRITISH COLUMBIA
* SUNNYVALE High Technology Wholesale, Tele-Terminals, Inc. « TULSA « WEST VANCOUVER
a’(;gV‘;ZeCUONCS Inc. (612) 536-6000 Kierulff Electronics Computer Distribution, Inc.
) 745-6600 (312) 965-8881 MISSOURI (918) 252-7537 (604) 926-6031
COLORADO * PROSPECT HEIGHTS « MARYLAND HEIGHTS OREGON ONTARIO
* DENVER Diversified Microcomputer Arrow Electronics « PORTLAND + TORONTO
(WP Products VMO EL eI 4 Ll Datamex-i-te-
(303) 744-2481 (312) 520-1300 A ’ (503) 684-1690 (416) 781-9135
k Kierulff Electronics
D-z)ta Design and Development ~ « WHFELI;\IG ; (314) 739-0855 PENNSYLVANIA QUEBEC
(303) 296-3807 Na’trlygna Computer Syndicate, ST LOUIS «PITTSBURGH « MONTREAL
© «ENGLEWOOD (312) 4 59-6400 High Technology Wholesale, Cyber/Source Cesco Electronics, Ltd.
High Technology Inc. (412) 323-6265 (514) 735-5511
(803) va2-B612 KANSAS (314) 838-6502 RPC Datamex, Ltd.
Kierulff Electronics * LENEXA - NEW JERSEY (412) 782-3770 (514) 481-1116
(303) 790-4444 Webb Electronics
. (913)492-6772 « CHERRY HILL PUERTO RICO
PLS Associates Jersey Micro Systems, Inc. «RIO PIEDRAS
(303) 850-7384 (609) 665-7611 ot Data T,
* FAIRFAX (809) 751-1345
Kieru ics
(201) 575-6750
SALES OFFICES
Southeast (404) 447-1231 South Central (214) 258-6776  Midwest (312) 969-0112 Central Europe (31) 752-87461
East (703) 556-7764 Rocky Mountain (408) 745-7760 Northwest (408) 745-7760 Northern Europe

(44) 908-668778

International (408) 745-7760
For more information, call 800-538-7780 (in California, (408) 745-7760)

TeleVideo Personal Computers

&, Televideo Systems, Inc.

1170 Morse Avenue, Sunnyvale, CA 94086

TeleVideo Systems are fully serviced nationwide by TRW. Apple is a registered trademark of Apple Computer, Inc. IBM is a registered trademark
of International Business Machines. CP/M is a registered trademark of Digital Research, Inc. MS is a trademark of Microsoft Corporation.
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IBM sets up division
focusing on PC, other small systems

To establish a single strategic
force behind its low-priced, high-
volume “personal use” computers,
IBM Corp. has created the Entry
Systems division in Boca Raton,
Fla. Presiding over the new entity’s
9,000 employees is Philip D.
Estridge, the acknowledged driver
behind 1BM’s Personal Computer.

Although 1BM spokesmen down-
play the significance of the move,
the role of the new division and
comments from 1BM watchers indi-
cate it may help boost personal
computer sales even more. The
Entry Systems division combines
the products of the office worksta-
tion activities in Austin, Texas, and
the Personal Computer program in
Boca Raton. The new division
assumes worldwide responsibility
for product development and man-
agement for U.S. manufacture of
IBM’s Personal Computer family,
System/23 Datamaster, Dis-
playwriter, 5520 Administrative
System, 5280 distributed data
system and related software for
those products. The division will
retain marketing responsibility for
the pc, but other product marketing
will remain as is.

The Austin site previously was
part of the Communications Prod-
ucts division in White Plains, N.Y.,
and the Boca Raton site reported to
the Systems Products division.
Both those divisions, in turn,
reported to the Information Sys-
tems and Communications Group,
to which the Entry Systems division
now reports.

The new division retains the
profit-and-loss responsibility of the
Entry Systems unit. Formation of
the division indicates a more formal
role for the 1BM PC and low-end
products in relation to the rest of
IBM.
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IBM PERSONAL COMPUTER
(Growth vs. price)
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An 1BM spokeswoman explains
the difference between a business
unit and a division at 1BM by
defining a business unit as a
fledgling company with a specific
product or service. It doesn’t go
through the traditional approval
channels. A division has more
formal reporting lines. She adds,
however, that the new Entry
Systems division should retain the
entrepreneurial character of a
business unit while increasing the
level of integration of its plans with
the rest of 1BM.

Analyst Donald Brown of
Shearson/American Express lauds
the move: “The division represents
IBM’s recognition that low-end
products (strategies) cannot be set
without reference to the PC (and its

success).” He adds that 1BM must
recognize that there is a difference
in distributing low-priced systems
from $1,000 to $10,000.

Brown also views the division’s
creation as representing IBM’s
disappointment with its 5520 Ad-
ministrative System, the Data-
master and the Displaywriter. He
says the Datamaster and 5520
systems may compete with 1BM PC
upgrades. In the case of the
Displaywriter, Brown comments,
IBM found it cannot establish a
word-processing strategy without
reference to the PC as another form
of generalized workstation. “The
question is whether the traditional
product strategists at IBM have
really looked at the PC and decided
how to launch off of its success. I
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A column devoted to an expert’s look at
an industry

3270 competition intensifies
as |IBM flexes its muscles

By Robert Sanekoff
Dataquest Inc.

IBM Corp.’s 3270 market is the
largest for interactive terminals.
About one-third of all display
terminals shipped in the United
States in 1983 will be 3270-type
terminals, with a value of almost
$1.25 billion. Dataquest Inc., San
Jose, Calif., estimates that about 2.4
million 1BM 3270 and plug-compatible
3270-type terminals will be installed
by year-end. At a compound annual
growth rate of more than 28 percent,
this means almost 6.5 million
installations by the end of 1987.

In the past, the IBM 8270 market
was not for manufacturers of AscII
terminals. However, the introduction
of the protocol converter opened this
large market to small manufacturers
by overcoming the incompatibility
between ASCII terminals and IBM host
computers in a highly cost-effective
manner. Although savings varied
according to configurations, it was
reasonable to expect an average 385
percent cost reduction.

Dataquest believes that, of the 1.8
million terminals connected to IBM
mainframes, more than 40,000 ASCII
terminals (about 2.2 percent) were
attached via protocol converters, at
least one-half of which were shipped
in 1982. Therefore, 5 percent of the
total number of 3270-type terminals
shipped and connected to IBM
mainframes were ASCII terminals.
Although this encroachment on the
market is not alarming, it does strike
directly at 1BM’s market strength.

Additionally, several companies
have introduced personal computer
functions to their 8270s. For example,
Lee Data Corp., Telex Computer
Products Inc., Phaze Information

Machines Corp. and, soon to follow,
Memorex Corp. are looking for
microcomputer manufacturers to
adopt their products. These compa-
nies are merely following IBM’s lead:
Big Blue added a 3270 port to the PC
last year and a PC attachment to the
3278 product line in March.

In Mareh, 1BM introduced the
low-cost 3178 display station—a
compact, 12-inch, lightweight version
of the 3278 that incorporates the most
popular functions of the 3278 model 2.
The 8178 is priced 37 percent less
than the 3278 in single-unit quantities
and 62 percent less than the 3278 at
the maximum 40 percent discount in
quantities of 3,000.

The new product has removed most
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Robert Sanekoff lsdimtxwof the display
terminal industry service at Dataquest
Inc., a San Jose, Calif., market research

of the price advantage enjoyed by
both the plug-compatible manufactur-
ers and the protocol converter/AsCII
terminal combination. Of the eight
leading IBM competitors that re-
sponded to the announcement with
lower cost terminals, three do not
offer a terminal selling for less than
the new 8178. The remaining five
offer new prices 5 to 15 percent less
than 1BM’s. All competitors except
Teletype Corp. offer volume purchase
discounts.

In the protocol converter market,
the 85 percent advantage has been
reduced to an average of 13 percent.

There is little doubt that there will
be an impact on plug-compatible
terminal manufacturers’ profit mar-
gins, forcing many to go overseas to
regain that lost margin. Some
companies might cease competing in
the IBM market altogether, producing
both a shakeout and an increased
share for IBM in the coming year.

3270 MARKET SHARE
(1982 shipments: 474,700 units)

IBM (58%)

Telex (9.4%)
ITT/Courier (9.4%)
Raytheon (5.5%)
Other (4.5%)

Lee Data (2.5%)

Harris (3%)

Memorex (3.1%)

Teletype (4.6%)

Source: Dataquest
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Change your face with one finger.

Now there's a printer that lets you express yourself.

It's the Letterprinter 100, from Digital.

When you're feeling very professional and business-like,

then it looks just like this.

In fact, this is an actual printout. It's great for word processing.
You can send a nice polite letter to your most important client.

But there may be times when you want to put on a different face.
You can program your host computer to do it for you.

Or you can do it yourself.

LTR
Simply by pushing a button. DRAF

YOU CAN SHOUT AT THE TOP OF YOUR LUNGS.
TELL THEM THEY'D BETTER PAY THEIR BILLS

OR ELSE. THEY'LL GET THE MESSAGE. Or you can

be elegant. Impress people with your sophisticated style

But back to business. The Letterprinter 100 give

you all of the typefaces on this page. If you don'i

see one you like, we'll customize one for you.

The Letterprinter 100 also gives you full graphics
capabilities. Plus three printing settings: one for

letter quality, one for graphics, and a high speed one that
gives you draft-quality documents in only 10 seconds.

So face it. Why buy an ordinary printer when you can express
yourself just by lifting a finger?

See the Letterprinter 100. It's just one of the family of
printers Digital offers,including a daisy wheel printer, the
LQP02, and a low cost Personal Printer, the LA50. Call

1-800-DIGITAL, extension 700, for the distributor nearest you.

Or write Digital Equipment Corporation, Terminals Product Group,

2 Mt. Royal Avenue, UP0l1-5, Marlboro, MA 01752.
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More than a super-micro... SUPERMAX

Hardware

Multi-CPU, 1-8 MC68000 CPUs

.6-4.8 Mips performance
32 bit architecture
Intelligent I/ O controllers

1to 8 MC68000 CPUs
256 KB - 128 MB

Up to 128 users

10 MB - 10 GB hard disk
Modular construction

Standard ECC
No-break battery backup
Remote diagnostics
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Software

Multi-CPU

Multi-user /tasking

UNIX '™ System III compatible
Berkeley enhancements
Relational Database

Pascal

C

ANSI 74 COBOL
Fortran ’77
Business Basic

2780/3780
JES 2/HASP
3270 SNA and BSC

Our new multi-CPU SUPERMAX
is more than a super-micro. It
competes with them, but can grow
to a size and a power, with a price-
performance, that cannot be
matched by either super-micros or
super-minis.

SUPERMAX gives OEMs and
distributors an ideal vehicle for
rapid development of new, and
expansion of existing markets. Its
unique architecture satisfies user
requirements for flexibility,
reliability, and longevity.

OEM'’s and distributors:
Choose the cost-effective solution
- it is available now.

If you can’t beat us,
join us.

Danish Data Electronics A/S. Herlev Hovedgade 207, 2730 Herlev, Denmark.
Telephone: int. +452 84 50 11. Telex 35258 dde dk.

UNIX is a trademark of Bell Laboratories
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don’t think there is evidence they
have,” he claims.

The leveraging may come in part
with new PC product line systems,
including the low-end “Peanut”
machine, which is expected to sell
for about $900 with a PC-DOS
derivative. Also expected from IBM
are a portable machine, a $10,000
machine with the native vM
operating system and another very
low-end computer.

Another possible adjunct to IBM’s
mainstream business is the rumored
move of its DISSOS distributed
information system operating envi-
ronment as well as local network
products to the Entry Systems’
umbrella. DISSOS is a basic office-
automation product that is used
within IBM.

The formation of the division
occurred near the two-year anniver-
sary of the PC’s introduction,
proving that IBM’s gamble with
outside vendors for hardware and
software for the PC paid off. Market
research company Future Comput-
ing Inc. estimates that about 13,000
PC business systems were shipped
during the first five months of its
existence. Sales booms coincided
with the January 1982 settlement of
the government’s antitrust case
against IBM. Recent estimates show
about 350,000 units have been
shipped, and that number is
expected to reach 540,000 next
year.

With a more integrated strategy
behind 1BM’s products, the forth-
coming systems will enter a mere
mature, cohesive development or-

CORPORATE AND FINANCIAL

IBM PC SOFTWARE GROWTH*
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ganization. Many industry watchers
still are unsure what impact this
unified strategy will have. Howev-
er, most approve enthusiastically
IBM’s choice of Estridge to head the
effort.

Estridge joined IBM in 1959 as a
junior engineer in the Kingston,
N.Y., Federal Systems division. In
1969, he joined the General Systems
division, at which he held various
engineering and management posi-
tions. He was the Series/1 program
manager within the General Sys-

Prime, DEC and DG veterans
launch holding company

Two years after resigning the
presidency of Prime Computer Inc.
over policy disputes with chairman
David J. Dunn, Ken Fisher is
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attempting to thrust himself back
into the computer industry limelight
as chairman, president and chief
executive of Encore Computer

tems division from 1975 to 1979. In
1979, he joined the Entry Systems
unit with responsibility for develop-
ing small microcomputer-based sys-
tems. In July 1981, just before the
PC’s announcement, he was appoint-
ed director of the Entry Systems
unit. Just before being appointed
president of the new division, he
held joint posts as vice president
and general manager of the unit and
vice president of the Systems
Product division.

—Lori Valigra

Corp. The new firm, Fisher says, is
a holding company expected to
combine a variety of start-ups and
relatively young enterprises under
an experienced senior management
team that includes former Digital
Equipment Corp. chief technical
officer C. Gordon Bell and Data
General Corp. co-founder Henry



Mini-Micro World

Burkhardt 11. At least six former
Prime executives, mainly from sales
and marketing, are also part of
Encore.

For the acquired companies
Encore offers a depth of manage-
ment not normally available to
nascent enterprises. “Encore will
benefit two types of companies,”
explains Fisher. “For the start-up
that thinks it has the world’s
greatest product, we’ll help it get
the product into worldwide market-
ing. For the company that has
gotten off the ground and has
plateaued—or is possibly in a
decline—we will help them find
their needed ‘encore.”” Companies
needing to make a comeback, Fisher
says, are all too common. “They
have difficulty in coming up with a
second act. They have a brilliant
flash of success, but then they are
caught by the next wave of

In transition

Lanier Business Products Inc.,
Atlanta, is expected to become a
subsidiary of Harris Corp., Mel-
bourne, Fla. In the proposed
merger, Harris will issue 0.525
shares of common stock for each of
the approximately 16.2 million
outstanding Lanier shares.The esti-
mated merger value is $415 million.

Financings

Two-year-old local-area-network
(LAN) specialist Interlan Inc.,
Westford, Mass., gained $3 million
in its second round of venture
financing. Investors include Oak
Investment Partners, Sutter Hill
Ventures and New England Capital
Corp.

Sterling Software Inc., Dallas,
garnered $8.2 million in private
funds from unnamed European and
U.S. investors. Sterling produces
software for IBM Corp. mainframes
and PCs.
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technology and need a new prod-
uct.”

Fisher and his organization are
operating out of temporary quarters
in Framingham, Mass., with $1
million in private funding raised by
the founders. Fisher declines to say
how the company will raise the
additional funds it will need for
acquisitions, but states an initial
public offering “is so far down the
road it is impossible to speculate
when it would happen.” Encore
officials have not released details
about the acquisitions and other
possible business arrangements,
which may include joint marketing
ventures, partial ownership and
R&D partnerships, although some
“serious discussions” have taken
place, Fisher comments.

Karl Wassmann, a former Prime
corporate development executive,
will handle mergers and acquisi-

Distribution/service
deals

Control Data Corp. now mar-
kets the Wang Professional Com-
puter through its Business Centers.
cpCc will also market personal
computer software from Chang
Laboratories Inc., San Jose, Calif.,
including Chang’s popular Micro-
Plan. A cDC spokesman says the
Chang software, which now runs on
the 1BM PC and Apple 11e, will be
ported to the Wang Profess-
ional....In a five-year agreement,
Codex Corp. will sell and lease
Ungermann-Bass Inc.’s Net/One
LAN. The agreement also includes
the cMX cable multiplexer for
connecting 32 IBM 3270 terminals to
a 38274 controller.

Wet ink

In an eight-year contract valued
at a minimum of $70 million for the
first three years, Data General
Corp. will provide the U.s. Depart-

tions. He spent the past 18 months
at Gould Inc. helping that conglom-
erate identify high-technology ac-
quisition candidates. Once Encore
acquires the companies, the compa-
nies gain access to a worldwide
marketing organization headed by
Robert G. Claussen, former Prime
vice president of domestic sales.
George Dudley, former vice presi-
dent of Eastern operations at
Prime, will handle sales and
service. Bell, who was responsible
for early DEC PDP series minicom-
puters, including the PDP 4, 5 and 6
designs, asserts that his goal is not
to build a large engineering group
because “that would violate what we
are trying to do.” He and Fisher
stress that Encore will instead
attempt to maintain the entrepre-
neurial spirit that built DEC, DG and
Prime, but is often lost as
companies grow. —Geoff Lewis

ment of Agriculture with an
office-automation network for its
Forest Service. The service will use
DG’s MV series of minicomputers in
more than 800 sites....Wang Labo-
ratories Inc. and Omron Tateisi
Electronics Co. have purchased
licenses from Drexler Technology
Corp., Mountain View, Calif., for
manufacturing rights to the Drexon
laser memory card, bringing the
number of licensees to nine. License
fees for each company were
$250,000....Quantum Corp., Mil-
pitas, Calif., will supply Industrial
Micro Systems International (IMSI)
with at least 5,000 disk drives over a
two-year period. The $8 million
contract covers Quantum’s 5%- and
8-inch Winchester drives to be used
in IMSI's small business microcom-
puters.

Quarterly report

Despite Texas Instruments
Inc.’s second-quarter home comput-
er operation pretax loss of $183
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Dataproducts
makes all the printer you'll ever need.

And we deliverit.

The Dataproducts B-Series
band printers are the latest in
their long line of quality
line printers. The series is
considered the work-
horse of the industry,
with print speeds up
to 1,000 lines per
minute. That’s
quite a plus.
Another plus
is that you can
get the entire
Dataproducts
B-Series, as well as their BP Band
Series, M Series matrix, and DP Series daisywheel
printers, from Kierulff. Right now.

The Dataproducts B-Series sets the standard for
print quality with the Mark V friction-free hammer-
bank. Your operators will also appreciate the B-Series’
built-in diagnostic display. And you can choose from
three models for the print speed you need—300, 600,
or 1,000 LPM.

If you need something even faster, there’s the
BP1500. With the same print quality at 1,500 LPM.
And a cost-effective price.

All the other printers you’ll ever need.

Consider the Dataproducts matrix printers, for
example. Combining the low cost of quality matrix
printing with the high performance of line printing.
The M-200 prints at 340 cps. But if you don’t need
high speed, there is the M-120, which prints at a
respectable 180 cps. Both bidirectional, logic-seeking
printers are built with a 95% parts commonality for
ease of maintenance and stocking of
spares. And if you need bar codes or
graphics capabilities? The M100 has
them, plus all the features of the
other two M-Series models.

Then there’s the DP Series of
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: i daisywheel printers. Combin-
{ ing proven design and mod-
ern technology. Providing
O high-quality, fully-
\ formed character
printing at true cost-
effective prices. And,
\ \\ thanks to two dif-
\ ferent models (the
s DP55 at 55 cps and
' DP35at 35 cps),
you can select the
= right printer for your
- letter quality applications.
Our support won’t end with the
purchase agreement.

At Kierulff, we don’t just sell Dataproducts
printers. We offer a 90-day onsite warranty through
TRW to ensure your printer performs as it should
upon delivery. And afterward.

And we also can perform in-house configuration
changes, giving you the proper interface with your
host computer while guaranteeing quick delivery
from our large inventory. Our staff is fully qualified
in every aspect of computers, peripherals, and inter-
facing. So they can help you make the right decision,
and provide the system you

>
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need. And .
want. 77 i
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AL Alabama (800) 237-8545 AR Arkansas (800) 331-3071 ° :lz Phogngeésgzzg 2453-4101. Tucson (602) 624-9986
CA Los Angeles (213) 725-0325, (213) 994-0316, Palo t t to (415) - 2, Sacramento (916) 924-8522, San
Diego (619) 278-2112, San Luis Obispo Zenith 19530 e u u l er. Santa Barbara Zenith 20014, Santa Maria Zenith 20014,

Tustin (714) 731-5711 CO Englewood (303) 790-4444
DC Washington (301) 247-5020 DE Delaware (201) 575-6750
Miami and Palm Beach in State (800) 432-8028, St. Petersburg (813) 576-1966, (800) 282-8944
IL Elk Grove Village (312) 640-0200 IN Indiana (800) 323-0571 KS Kansas (800) 325-1039
ME Maine (800) 225-0692 MD Maryland (301) 247-5020 MI Michigan (800) 321-1436 MN Edina

CT Wallingford (203) 265-1115, (800) 982-3901

FL Ft. Lauderdale (305) 486-4004, In State (800) 432-8028,

r GA Georgia (800) 237-8545 IA lowa (800) 328-6357 ID Idaho (800) 453-8067, (800) 453-8068
® KY Kentucky (312) 640-0200 LA Louisiana (800) 237-8545 MA Billerica (617) 667-8331
(612) 941-7500 MO Maryland Heights (314) 739-0855, (800) 325-1039 MS Mississippi

(800) 237-8545 MT Montana (800) 525-1274 NB Nebraska (800) 525-1274 NC Greensboro (919) 852-9440 ND North Dakota (612) 941-7500 NH New Hampshire (800) 225-0692 NJ New Jersey (201) 575-6750 NM New
Mexico (800) 525-1274 NV Las Vegas (800) 528-4515, Reno (415) 968-6292 NY New York City (201) 575-6750, Upstate (617) 667-8331 OH Cleveland (216) 587-6558, In State (800) 362-1921, Out Of State (800) 321-1436
OK Tulsa (918) 252-7537, (800) 722-3900 OR Portland (503) 641-9150 PA Eastern (201) 575-6750, Western (800) 321-1436 RI Rhode Island (800) 225-0692 SC South Carolina (919) 852-9440 SD South Dakota (6 12) 941-7500
TN Eastern (919) 852-9440, Western (312) 640-0200, In State (800) 237-8545 TX Austin (512) 835-2090, Brownsville (512) 544-7212, Corpus Christi (512) 884-6167, Dallas (214) 343-2400, Houston (713) 530-7030, Laredo
(512) 726-1697, San Antonio (512) 349-0396, In State (800) 442-1041 UT Salt Lake City (801) 973-6913, In State (800) 662-8630, (800) 662-8631 VA Northern (703) 621-2592, Southern (800) 638-4994 VT Vermont
(800) 225-0692 WA Tukwila (206) 575-4420 WI Waukesha (414) 784-8160, (800) 242-6169 WV West Virginia (201) 575-6750 WY Wyoming (800) 525-1274 INTERNATIONAL: CA Compton (213) 774-7364, Telex

69-1368, Outside Calif. (800) 421-2250 KIERULFF, A DIVISION OF DUCOMMUN INCORPORATED
CIRCLE NO. 50 ON INQUIRY CARD
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Inc. projected third-quarter earn-
be less than last year's because of con-

million, T1 chairman Mark Shepherd
Jr. states that T1 will stay in the
home computer business. He ex-
pects the decreasing costs of
semiconductors to enable TI to
rebound.

Total T1 sales of $1.1 billion for the
quarter ended June 30 were up
slightly from $1.09 billion a year
earlier. Net loss for the quarter was
$119.2 million, or $5 per share,
versus a previous gain of $36.9
million, or $1.56 per share. Sales for
the six-month period were $2.27
billion, compared to $2.17 billion a
year ago. Net loss was $112, or
$4.71 per share, against the
previous year’s gain of $64.5 million,
or $2.73 per share.

Industry monitor

A SORD Computer Inc./Charles
River Data Systems Inc. (CRDS)
mutual investment could lead to an
exchange of technology, according
to CRDS president Rick Shapiro.
SORD, Tokyo, will invest $1 million
in CRDS; CRDS, Natick, Mass., will
invest an unspecified amount in
SORD. CRDS manufactures the
Universe 68000-based OEM super-
micro. SORD markets personal
computers in the United States and
Japan and a Universe-based engi-
neering workstation in Japan.

Honeywell Inc. and National
Semiconductor Corp. will cooper-
ate in technology transfers involv-
ing National Semiconductor M*CMOS
gate arrays.

Sun Microsystems Inc., Moun-
tain View, Calif., and Computervi-
sion Inc., Bedford, Mass., will
cooperate in developing and manu-
facturing intelligent UNIX-based
workstations. Under the agree-
ment, Sun will supply hardware and
software to Computervision over
the next three years for $40 million.
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OF TANDY'S
BEST PROGRAMS
IS NOT
SOFTWARE.

It’s Our Value-Added Resale Program
for OEMs and Systems Integrators.

Tandy makes it easy to market the best-selling microcomputers. If you're an
established, non-retail, vertically-oriented systems reseller, you’ll want to take
advantage of this unique OEM program.

Tandy offers a brand new line of Z-80 based systems as well as a state-of-the-
art MC68000-based microcomputer. They’re fully supported with system soft-
ware such as RM/COS% CP/M% and XENIX™ as well as a complete line of
printers, graphics options and hard disks. Virtually every product is available
for immediate drop shipment to you or your end-users.

Tandy won’t tie you down with constraining commitments, either. Our discount
structure is based on cumulative business volume over the term of your sales
agreement. Thanks to our established network of service centers, Tandy also
provides nationwide installation, preventive maintenance and service.

Discover one of our best-kept secrets. If you’re an established, non-retail,
vertically-oriented systems reseller, call or write today and see if you qualify.

(] Send me information on your Value-Added Resale Program. "
Mail To: Radio Shack, Dept. 84-A-778
300 One Tandy Center, Fort Worth, Texas 76102

%

I

3 I
Tandy Corporation :
Contract Marketing Dept. |
I

I

|

I

NAME
COMPANY
ADDRESS

iz

OEM Sales

1400 One Tandy Center, Fort Worth, Texas 76102
(817) 390-3099

CITY STATE 2IP

TELEPHONE

CP/M is a trademark of Digital Research. RM/COS is a trademark of Ryan-McFarland Corp. XENIX is a trademark of Microsoft, Inc.

CIRCLE NO. 51 ON INQUIRY CARD
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DSD 880
WINCHESTER SYSTEM.

MADE THE WAY
DIGITAL WOULD MAKE IT.

EXCEPT DIGITAL
DOESN'T MAKE I'T.




 The people at Digital are a pretty smart

bunch. They make some of the finest small com-

puters in the world. So we like to think that if
they were to make a new storage system like our
880 Winchester/Floppy, they’d do it the same
way we did.

First of all, they’d make it extremely reliable
with extensive testing and by using one of the
most reliable storage technologies known, the
Winchester.

~ Next, they'd offer it in different capacities,
like 7.8, 20.8, and 31.2 megabytes, with a choice of
.5 or 1 Mb floppy back-up, or none at all.

These different configurations would, of
course, be fully compatible with Digital’s LSI-11
and PDP -11 computers.

And the whole package would be extremely
compact, just 5% inches high, so it would save
space and fit in almost anywhere.

They might even add some on-board self-
diagnostics, similar to our exclusive HyperDiag-
nostics,” so you could test, exercise, and debug
without a CPU. And cut down on your service
costs at the same time.

Maybe they’d even institute a module swap
program, somethmg like our Rapid Module
Exchange,” which would be designed to get you

WP FLPY

back up and running within twenty-four hours.

Finally, since this system would be so
dependable, they'd be able to offer their extended
service at a much lower price—much like we do
with our own HyperService," which goes into
effect when the 90-day warranty expires and
covers everything.

And then, as if it weren’t good enough
already, they'd offer this remarkable storage sys-
tem at a lower cost per megabyte than any com-
parable system.

The fact is, though, Digital doesn’t make
anything like this.

Which is why we make the DSD 880 Win-
chester system to go with your Digital computer.

And, why we make it the way we do.

Corporate Headquarters: 2241 Lundy 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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DATA SYSTEMS DESIGN
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SOME THINGS

WOULD BE BETTER

LEFT TO MEMORY.

Just think how many products
could be replaced, redesigned, or other-
wise improved, if only you had the
memories to do the job.

Memories you could use in entirely

new ways. To open up new applications.

And bring old ones back to life.

Those memories are here. Right
now. For military or commercial applica-
tions. From the people whove pioneered
memory technology from the start.

Intel.

For example, you've no doubt
heard the term “software in silicon. Well,
Intel has an EPROM that can be used
as a software carrier. At 256K, its twice
as dense as any EPROM on the market.
So it holds a word processing program,
an entire operating system, or a game
that could blow the doors off the arcade.

Weve had similar breakthroughs in
bubble memory. Our 1 and 4 megabit
bubbles let you put working storage
capabilities in places that would shake
a disk system to bits. Places like an
earthquake monitoring system. Or the
portable system in a commuters
briefcase.

Whats all this whiz bang technol-
ogy going to cost you? A lot less than
you imagine.

©1983 Intel Corporation
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Our 64K iRAMs, for instance,
cost less than static RAMs. So theyre
perfect for smaller systems.

And our electrically alterable, non-
volatile EEPROM s can be recalibrated
automatically. In-system. So things like
robots, medical instruments, and naviga-
tional equipment can change with the
wind.

For manufacturing, our inteligent
Programming™ Method cuts EPROM
programming time by a factor of 6. So
you save money there, too.

As well as later on, thanks to Intels
Reliability Monitoring Program. This
program provides you with vital statis-
tics on each part we make. No one
else does that. And our reliability level,
as a result of the program, helps you
lower your repair costs, reduce mainte-
nance and build a product thats more
valuable, longer.

Get a copy of our full line product

guide for more details. Call (800)
538-1876. In California, (800) 672-1833.
Or write Intel, Lit. Dept.: Z-12,3065
Bowers Avenue, Santa Clara, CA 95051.

You and your products will be a
lot better off.

P “delivers
Intel solutions
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Our UNIX Super
UPI Cover




Microsystem Helps
TheWorld.

We're Dual Systems.

And our 83/20 16-bit super microsystem is a real success story for United
Press International.

By appointing our 83/20 as the computer base to their Newspaper Computing
System, the people at UPI now enjoy networking journalism on an even larger
scale. They transmit stories. They transmit graphics. They transmit photos. And

they do it instantly.

Because they know late-breaking news can't be late.

However, UPl isn't alone in its decision to use Dual Systems. On the contrary.
Boeing, Sony, Ford, and General Electric are also some of the names you'll find
on our blue-chip client roster.

Perhaps the reasons for such a stellar following are the 83/20’s minicomputer
capability and microcomputer price. And it's backed with a one-year warranty.

And that it's powered by the outstanding Motorola MC68000 which delivers
approximately one million instructions per second running at 10MHz.

And that our 83/20 includes full UNIX* System III with Berkeley enhance-
ments like C-shell and Visual Editor.

And that it provides Source Code Control and language options, including
BASIC, COBOL, PASCAL, FORTRAN 77, and ASSEMBLER.

Then again, our 83/20’s success may be due to the strict conformance of the
IEEE696/5100 bus architecture.

Of course, some customers have told us they particularly like the 83/20 for its
incredible application versatility. Like graphics. And automatic typesetting. And
robotics. And digital plotters. In fact, name an application and the chances are
very good you'll find our 83/20 can handle it.

Our track record is also rather impressive — we've been delivering 68000-based
systems with full UNIX capability longer than anyone else — that adds up to a
68000, multi-user, UNIX-based super microsystem with proven reliability.

Whatever the reason for our 83/20’s
remarkable market acceptance, you'll
like it because it does all of the above at

_ a price you can easily live with: quantity
en at $11,662 per system.
So, while it helps UPI, Sony, Ford
nd General Electric, the good news is

can help you.
ormation, please write
one our Marketing Department

L

L .

: the complete scoop.

'ms Corporation
Pablo Avenue
CA 94702
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Microsoft, DRI spur software
standardization in Japan

Digital Research Inc. (DRI) may
find an eager audience for a new
version of CP/M and an application-
development tool among Japanese
users in a market almost devoid of
standardized software (MMS, Sep-
tember, Page 97. The introduction
of both products, expected in late
August, follows the flurry created
in June when Microsoft Corp.
launched its MSX BASIC in Japan.
With that product, which requires
closely coupled z80-based hard-
ware, Microsoft challenged 14 major
Japanese hardware suppliers to

abandon proprietary software in
favor of MsX. Most of those
hardware suppliers indicated inter-
est in MSX, but few have committed
themselves to it (see “Japanese
approval of MSX may boost ex-
ports,” Page112).

While the new products cater to
the state-of-the-art Japanese usage
patterns—which are three years
behind those of the United States
and sport cassette-based, TRS-80-
type machines—the software com-
panies stand to gain major sales in
the consumer, education and limited
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business-use market. They will

promote standard software con-
cepts in Japan, help improve
software quality and gain some
follow-on business as Japanese
hardware, including the software, is
exported to the United States and
Europe.

DRI says it has been particularly
successful distributing cp/M in this
manner. “Our announcement is a
response to the emerging consumer
market (desiring) better applica-
tions and more sophisticated use of
microcomputer hardware,” com-

A GLANCE AT DRI'S VIP

Digital Research Inc.’s visual infor-
mation processor (vIP) application-
development and run-time support
software is meant to give the
application portability of business
microcomputers to portable and
home computer users, irrespective of
CcPU, operating system and display
characteristics.

The viP has 60 display and 1/0
routines for oEM and independent
software vendor (isv) application
developers to reference as well as
run-time libraries that can be linked. It
incorporates a menu-driven, visual
interface for application dialogue with
an end user. Using this interface, the
application program communicates
with the end user via a display-
independent data window, a menu
area and a prompt/command line.

viP handles messages and diag-
nostics as a text file, so foreign-
language programs can be developed
with source-code modification. The
vIP thus is said to represent a “visual
shell” for integrated applications to
communicate with the end user and
with each other.

VISUAL INFORMATION SYSTEM

window

Datefobject

Menu
window

| Prompticommand line |

Integrated application

System/environment

Word Spread- Communi- Personal CP/M
processor sheet cations operating system
Visual information processor/real-time library
Homelpersonal computer
Operating system
| 1
Keyboard/ cPU Optional
display peripherals

The VIP supports the CP/M, CP/M-86, CP/M-68K, UNIX, VMS, PC-DOS, MS-DOS and
Apple DOS operating systems; the VT52, VT100, ANSI, ADM3, TV1 and Z19
CRT/displays; the Z80/808X, 8086/88, 68000, VAX, PDP-11 and 6502 CUPs; and the IBM

PC, IBM Displaywriter,

Epson, Fujitsu, NEC, Sharp,

Lisa, Apple and Otrona

microcomputers. (Source: Digital Research Inc.)

MINI-MICRO SYSTEMS/ October 1983

m




Mini-Micro World
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ments James A. Tillinghast, sales
development manager for advanced
systems products at DRI, Pacific
Grove, Calif.

Rumors of 1BM Corp.’s forthcom-
ing low-end microcomputer are
encouraging DRI and Microsoft: IBM
is seen as validating the consumer
market as lucrative.

DRI has formed a new U.S.
division, Consumer Products, to
concentrate on the new Personal
CP/M and visual information proces-
sor (VIP) software (see “A glance at
DRI's VIP,” Page 111).

“At least 80 percent of the
systems shipping in Japan are still 8
bit,” notes Steve Maysonave, vice
president of sales and world trade at
DRI. He says 8-bit CP/M has gained
momentum during the past year,
partly because DRI set up its own
company in Japan. The company
previously had agents, one of whom
reportedly established a licensing
procedure whereby CP/M 2.2 was
sold for $300 per copy, with no
applications. One Japan software
industry participant believes this
hurt cp/M growth in Japan. He
claims there are only about 25,000

JAPANESE APPROVAL OF MSX MAY BOOST EXPORTS

In mid-June, Microsoft Corp. chair-
man William Gates assembled a flock
of executives representing 15 Japa-
nese electronics companies for a
Tokyo news conference announcing
the Msx standard software system.
When asked whether they had
committed themsleves to developing
hardware using the wmsx format,
however, many of the executives said
they “supported the concept” but had
no concrete plans.

Two months later, as many of the
companies were preparing to close for
the summer holiday, the situation had
not changed. Major firms, such as NEC
Corp, were still studying the issue.

Despite the lack of commitment to
Msx, Susumu Furukawa, vice presi-
dent of Asci Microsoft, which
represents Microsoft in Tokyo, notes
the software’s prospects are much
brighter than potential clients are
letting on. Three companies including
Matsushita Electric Industrial Co. and
Yamahagn are developing home
computers to meet MsSx standards
and will begin deliveries this month
after planned new product announce-
ments last month.

Matsushita spokesman Hishiro
Kitadeya in Osaka, Japan, denies the

stil pending to “reach a suitable
standard” for mMsx-compatible com-
puters. “We're in complete agreement
with the Msx concept,” Kitadeya says,
“but don’t have any concrete plans to
produce hardware for it.”

Furukawa acknowledges that
some “minor” points in standardiza-
tion are still unresolved after three or
four months of negotiation. Ascl
Microsoft has tried, Furukawa points
out, to provide “a lot of flexibility” in
how the “set-in-concrete” schematics
of msx will apply to hardware
specifications, but hardware manufac-
turers can't agree on some peripheral
standards. For example, he notes,
Hitachi Ltd. and Matsushita prefer a
3-inch microfloppy drive, while Sony
Corp. wants to use a 3'%2-inch drive in
its future microcomputer.

Meanwhile, a u.s. industry analyst,
who asks not to be named, says
standardized software would provide
Japanese companies, traditionally
weak in software, with a significant
boost in entering u.s. and European
markets. Software packages such as
the MsX, he observes, would “narrow
the ballgame down to hardware-
manufacturing ability, and, in that
game, nobody beats the Japanese.”

: b company is developing Msx-standard —Karl O'Hara
CP/M operating systems in Japan, products. He claims negotiations are
most of which do not support Kanji.
PERSONAL CP/M USER INTERFACE
* Traditional CP/M * Personal CP/IM
Keyboard Screen Screen Keyboard
e CTRLH * Programmable
CTRLC function keys
CTRL S * User dialogues
CTRLN Copy copies

¢ User monologues
with system —
no prompts
or help screens

the content of
one disk to
another. . .

Copy from ___to

with easy-
to-understand
help screens
and prompt lines

Source: Digital Research Inc

Personal CP/M offers portable and home computer users a friendlier, menu-oriented interface with help screens.
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Take a VMlemo:

...not just another diskette.

MEMRON

Patents pending on multi-color diskette enclosure fabrication and lamination processes: Memron, Inc. 1756 Junction Avenue, San Jose, CA 95112. (408) 275 0780

1983 Memron Inc
CIRCLE NO. 55 ON INQUIRY CARD




VISUAL presents ergonomic elegance and
high performance in a low-cost terminal.

~ youexpectonly 2d units.
- For example, the enclosure is er ly designed
in lightweight plastic and can easily be swiveled and tilted for
maximum operator comfort. A detached keyboard, smooth scroll,
large 7x9 dot matrix characters and non-glare screen are a few
of the many human engineering features normally offered only
on much higher priced terminals. - !

Another distinctive feature ot the VISUAL 50 and VISUAL 55
FEATURE COMPARISON CHART is their emulation capability. Both terminals are code-for-code
VISOML | et | A0S s'g.aar SR compatible with the Hazeltine Esgrit:' ADDS Viewpoint; Lear
FEATURE 5055 | Esprit. | Viewpoint Aower |0 | Siegler ADM-3A™ and DEC VT-52" In addition, the VISUAL 55
, : offers emulations of the Hazeltine 1500 and VISUAL 210. Menu-
Tilt and Swivel YES | WO o N0 | WO | driven set-up modes in non-volatile memory allow easy selection
Detached Keyboard YES NO YES Ko L] of terminal parameters.
N-Key Rollover YES | NO YES Ho NO And you're not limited to mere emulation. As the chart shows,
Audible Key Click YES | YES o No 0 the VISUAL 50 and 55 have features and versatility the older, less
Menu Set-Up Mode YES NO NO ) ND powerful low-cost terminals simply cannot match. i
Status Line YES | MO NO T NO The VISUAL E5 extends the VISUAL 50 performance by adding
Full  Atroue Soton_| YES_ | w_|” w0 | w0 | ves | 12 Si‘éﬁé’é&%ﬁiﬂﬁgﬁﬂﬁ’gﬂgﬁ&l"eys’ Pdeinded sdiing fostinee
f{::‘g:'aici;o:mamcter o zg :g :g :g :g Both terminals are UL listed and exceed FCC Class Arequire-
Siock Mods Y65 TIvES %0 N0 W?ESW'J ments and U.S. Government standards for X-ray emissions.
_ = Call or write for full details.
Insert/Delete Line YES YES NO NO YES |
Bi-Directional Aux Port YES YES NO YES NO
Columnar Tabbing YES YES NO L[] YES
Independent RCV/TX Rates| YES NO NO NO NO See for yourself
Answerback User
Programmable ¥ES NO " OFt. N Visual Technology Incorporated

? ; . s o o i 76
Service available in principal cities through Sorbus Service, 540 Main Street, Tewksbury, MA 018
Division of Management Assistance, Inc. ' Telephone (617) 851-5000. Telex 951-539
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Maysonave is unsure of the total
number of CP/M operating systems
because many original licenses were
sold on an unlimited basis, and the
numbers are difficult to track.

Personal cp/M also does not
support Kanji, although forthcom-
ing 8- and 16-bit versions will,
Tillinghast states. Personal cp/M is
available on floppy diskettes or on
read-only memory (ROM) for porta-
bles. The CP/M runs on the z80/8085
and 8086/8088 processors. It is
scheduled for availability this quar-
ter.

For more application transporta-
bility, DRI introduced the VvIP to
work alone or with CP/M and other
operating systems, including
PC-DOS and Apple pos, Tillinghast
claims. That application-develop-
ment and run-time support environ-
ment supports foreign-language

INTERNATIONAL

programs. VIP thus supports Kata-
kana, a phonetic Japanese represen-
tation.

DRI will not initially license VIP in
the United States, although it will
be available to application develop-
ers in Europe and Japan, where DRI
does not have a Consumer Products
division. OEM price of cP/M is
expected to approximate that of
CP/M plus.

Microsoft chairman William Gates
expects MSX to be a major growth
area for the company. He claims
sales in Japan have reached $10
million, about one-fifth of total
Microsoft revenues, and he hopes to
double that next year. Other
high-growth areas for the Kirkland,
Wash., company are office-
automation applications, such as the
IBM 5550, and hand-held computer
software. Gates says 120,000 En-

glish and Kanji MS-DOS versions
have been sold in Japan. Five
Japanese vendors, led by Sony
Corp. and Matsushita Electric
Industrial Co., have adopted MSX.
However, market leader NEC Corp.
has yet to sign the proposed
standard.

MSX is optimized for hobbyist/
game machines using video graphics
and selling for less than $300. It
employs Microsoft’s GW (Gee Whiz)
BASIC, which is closely tied to
low-end hardware. Gates notes that
one of three of MsxX’s former
opponents have recently endorsed
it. That supporter is Soft Bank, a
leading vendor in the Japan Micro-
computer Software Association,
which also supported the standard.
The remaining opponents are Sord
Computer and DRI.

—Lori Valigra

500 4

400 1

300 A

200 1

100 1

1982 1983

1984

1,000

800+

600

400

200+

1985

1982

ANNUAL SOFTWARE SALES ANNUAL SOFTWARE SALES
$U.S. Millions CONSUMER MARKET $U.S. Millions COMMERCIAL MARKET
800 1 1,800
700 4 Development aids i Development aids

Operating systems Operating systems
icati 1,400 icati
6004 Applications Applications
1,200

1983

1984 1985

Source: Digital Research Inc

Digital Research Inc. expects development aids to be a strong growth area in both its commercial and new Consumer Products division.
The company planned to help spur growth in the consumer group with the introduction in August of the visual information processor (VIP), an
application-development and run-time software tool that supports foreign-language programs.
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European firms poised to enter
U.S. portable computer market

At least six European firms are
aiming for a share of the burgeoning
U.S. portable computer market,
with others ready to fall into line
soon. They will join such established
suppliers as Compaq Computer
Corp., Osborne Computer Corp.,
and Kaypro in addressing the
rapidly accelerating worldwide
portable computer market.

Portable computers are expected
to grow from $11 million in 1982 to
$2.8 billion by 1987, representing a
unit growth rate of 2,000 to 750,000
pieces, according to a recent study
from market vresearch firm
Infocorp, Cupertino, Calif. Rela-
tively heavy transportable comput-
ers such as the Osborne 1 and
Compaq should grow from $225
million in 1982 to $442 million in
1984. However, the transportable
market is projected to decline to
$225 million by 1985 because of new
technologies that allow increased
portability, according to the report.

Leading the assault on the U.s.
market is Applied Computer Tech-
niques (ACT), Birmingham, En-
gland, the largest European distrib-
utor for Victor Technologies Inc.
ACT has an accord with Victor under
which the U.s. company will market
anew ACT portable called “Apricot”
worldwide. ACT group marketing
manager John Leftwich says the
company has poured about $17
million into the project, built a
55,000-square-foot factory in
Glenrothes, Scotland, and expects
to ship 75,000 units next year. The
company will also manufacture
Victor’s  microcomputers in
Glenrothes.

ACT claims that Apricot is
software compatible with the Vietor
9000 microcomputer.

Weighing 17% pounds, including
keyboard, the Apricot is considered

116
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i
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Applied Computer Techniques’ portable Apricot computer is based on the Intel 8086
microprocessor and includes -dual 3'z-inch floppy disk drives, MS-DOS and Concurrent
CP/M-86. Although the keyboard includes a two-line LCD, the product is sold in a briefcase
package with two separate 25-line-by-80-character displays—one for the home and one for

the office.

transportable rather than portable.
A 25-line-by-80-character CRT ter-
minal, which can be expanded to
display 50 lines by 132 characters
with an 800-by-400-pixel resolution,
is available as a $1,200 option. ACT
expects users to buy two CRT
terminals, one for their offices and
another for their homes. In con-
trast, U.S. portables such as the

Compaq can serve as adjuncts to
fully configured office microcomput-
ers, housing internal displays but
weighing about 10 pounds more
than Apricot.

Apricot is configured around
Intel Corp.’s 8086 microprocessor
and an 8089 I/0 manager. An 8087
math coprocessor is optional. Oper-
ating systems include MS-DOS 2.0
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Our new multimode:
Comrespondence quality. High-speed drafts.
Graphics. Attractive pricing.

And up to 500 cps.

Anadex rapidly moves a head.

High quality correspondence.

High-speed drafts.

High-resolution graphics.

Whatever your application, they're all built into the exciting new multi-
mode printer: Rapid/Scribe™ Model DP-6500 from Anadex.

But the built-in feature that’s got everybody talking is Rapid/Scribe’s speed
...500 characters per second at 10 Pitch in the high speed draft mode; and
110 cps in the proportionally spaced, Dual Pass Correspondence Mode.

The accompanying chart summarizes the speeds. (Notice that at 10 Pitch
and 80 Columns, Speed is 275 Lines per Minute).

Printing speeds (cps)
TOPIHEN Svas sib e omarsinie v 500 cps
EZIPHCR 0 L o a0 5 0 o 540 cps
Enhanced
Proportional ©i....... ... 275 cps
TQIPHED .« alestans 5e 4 5vs s 250 cps
1.2 . PIeeR s s s s v s = s nte 300 cps
Condensed
LSPHECH .« o o momii s bt 375 cps
HG:A-Biteh. o . sogsim u bk 410 cps
Dual Pass Correspondence Quality
Proportional . .. :: e 4 110 cps
) 00 1 el S 100 cps
) [0 1 7l v e i 120 cps
10 Pitch Printing Speed (lines/minute)
40Columns. .. s cvvi s eus 430 Ipm
80Columns............. 275 Ipm
132:COlUMNS.. : i b avamins 180 Ipm

Equally exciting are the impressive array of features that have
become the Anadex hallmarks...friction and tractor feed,
sophisticated communications capability, emulation packages,
character font downloading, alternate character fonts, bar
codes, and of course, a reputation for reliability.

Couple those features with Rapid/Scribe’s interfaces — Parallel,
Centronics compatible and RS-232-C Serial — and you have a
solid, high-speed printer that fits virtually any computer and
computer application...including yours.

» Call(800)792-7779 ..
In California Call (800) 792-9992

UA
ANnadex

©Copyright 1983, Anadex, Inc.

ANADEX, INC. ¢ 9825 De Soto Avenue e 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 e 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

MINI-MICRO SYSTEMS/ October 1983

CIRCLE NO. 57 ON INQUIRY CARD 17



Mini-Micro World

and Concurrent Cp/M-86. Main
memory is expandable from 256K to
768K bytes. The unit comes with one
or two Sony Corp. microfloppy disk
drives. The drives can be single-
sided, 315K-byte units or double-
sided, 720K-byte units. Maximum
disk capacity is 1.44M bytes.

Chris Buckham, managing direc-
tor of ACT International, claims
Apricot can run software written
for 1BM Corp.’s pPC, except for
graphics programs. Apricot uses

INTERNATIONAL

the same graphics standard as the
Victor 9000.

Victor officials cannot say when
the Apricot will be launched in the
United States, although ACT’s
Leftwich suggests early 1984.
Victor officials also plan to offer
Victor 9000 users the “fourth-
generation” keyboard that is stan-
dard on the Apricot. The keyboard
incorporates a 40-column, two-line
liquid-crystal display, called Micro-
screen, which enables a user to

Robust mass-storage methods are
required for portable computers used

portable computer weighing only 3
pounds and manufactured by Immedi-

memory instead of disk storage.
Company managing director Tony

soon be available from lmmediata

billing machine. ‘
Nomad can be programmed directly
in Microsoft m-BAsIC or loaded with
programs from a cP/m-based comput-
er. Goodfellow notes that the portable

in hostile environments. Nomad, a

Goodfellow notes that Nomad will

is watertight and claims it can operate

ALTERNATIVES TO DISK STORAGE IN PORTABLES

'yirt temperatures from —-30 to +70
degrees Celsius. Goodfellow ac-

ate Business Systems, Plc, Mmqn
Keynes, England, uses as much as
256K bytes of magnetic bubbia -

Business Systems Inc., Birmingham,
Ala., a majority-owned subsidiary that
sells Immediate’s PBM 500 p table

1$2,900 to $4,350, depending on the
_amount of bubble memory.

adopted by pvw Microelectronics,
~ Coventry, England, which sells its
 Husky portable computer through

Fla. Husky comes with as much as
comments sa%es and marketing
managar Rex Blagg. He adds that
‘users in areas such as defense,

~ automotive manufactunng and the
ttquor induatry

knowledges that bubble memory
costs more than magnetfcstorage. He

quotes | uropean prices ranging from

An alternative technology has been

Sarasota Automation Inc., Sarasota,

144K bytes of cMos memory with
three levels of battery backup,

Sarasota is seﬂmg Husky to large end

5% ; o )
8087 (optionaf), 2560( bytes,

MS-DOS 2.0, Concurrent

$1,495 (Europe) with
___single floppy drive; $2,748
 (Europe) with dual floppy

drives, CRT

118
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enter information from the key-
board to the main screen of the
computer without constant eye
motion.

Microscreen’s main role is to
support such functions as word
processing and calculating without
the Apricot’s full display. Leftwich
acknowledges that the Microscreen
is not useful for graphics and
spreadsheets.

Electronics giant N.v. Philips,
Eindhoven, the Netherlands, is
about to launch a portable computer
with an integral CRT display. If N.V.
Philips sells the unit in the United
States, it will be sold by Philips
Information Systems Inec., Dallas.

Italy’s Olivetti S.P.A also plans to
enter the portable market but does
not say when.

Triumph-Adler, Nuremburg,
West Germany, offers the
Alphatronic P.C., which runs under
CP/M and aims at professional users.
European price is approximately
$500. The system lacks an integral
CRT and disk storage. Company
officials state it will available in the
United States through Royal Busi-
ness Machines Inc., Hartford,
Conn. Like Apricot, the transporta-
ble Alphatronic p.C. is designed to
plug into a television set. Dual

(80186 board is op-
'ona!), 80K bytes

TOASIS, M5.D0S

18 Ibs. (Pico), 25 Ibs. (Nano
with Winchester drive)

$500 (Europe) -

$2,495 (Pico) with
dual 3.5-in. floppy drives;
$4,496 (Nano) with

+$2,995 (with one floppy
driye)

, anchester, floppy drives :

s
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NOW—AN ALTERNATIVE TO 4/2" TAPE DRIVES
AT A LOWER COST IN A SMALLER SPACE.

HIGH CAPACITY. 70 MB formatted

capacity on a 600’ cartridge.
50 MB on a 450’ cartridge.

FULL-FUNCTION

70 ws

1/4” CARTRIDGE
TAPE DRIVE.

FULL 4/2” FUNCTIONALITY supports
1/2" tape commands, including
multiple BACKSPACE and REVERSE/
FILE/MARK/SEARCH. For efficient
file management as well as
image disk back-up/restore.

THE SYSTEM SOLUTION:
Low-cost tape back-up for
UNIX, PICK, XENIX and other
multi-user based systems.

FULL MEDIA INTERCHANGE. Tape
interchange guaranteed over full
environmental range. Pre-formatted
or selected media not required.

CARTRIDGE CHECK FEATURE detects
potentially degraded cartridges
before data are recorded on them.

T H E 517 E i s E L

The model 9219X Sentinel lets you perform file and image-oriented disk

backup/restore on multi-user systems, and permits use of standard tape
software utilities. It's a cost-effective replacement for 1/2" tapes in today’s
smaller multi-user systems. For more information contact your Arrow

or Kierulff distributor or local Control Data OEM Sales Representative.

Or write: OEM Product Sales, HQW08X, Control Data

Corporation, PO. Box 0, Minneapolis, MN 55440.

(@5 CONTROL DATA

Information Hot Line 1/800/621-1776 .
in llinois 1/800/572-6724 CIRCLE NO. 58 ON INQUIRY CARD



INTRODUCING V
BUY ONE.

Introducing quality (NLQ)

the one printer so ver- printer. And a high-speed dot
satile, it’s like getting three. matrix printer. All in one.

The VersaPrint 500™ Series printer is a It’s the only printer you need. For
full-color graphics printer. A near-letter- office applications. Data processing appli-

cations. Or manufacturmg applications.
That’s because it’s the only printer
that offers all this:
NLQ printing.
Graphic capabilities. (72 x 72 and 144
x 144 dpi)
Quiet operation. (55dB)
Color printing.
Both tractor feed and friction-feed cut
sheet handling.
Quieter than a typewriter. Now you can have graphics for design

Sales & Service: Boston (617) 456-8228 « Chicago (312) 279-7710 « Houston (713) 780-9440 « Los Angeles (714) 774-1010, Ext. 219 » Philadelphia (215) 245-4080
« San Francisco (415) 828-6941 « England (04867) 80666 « From the states of CT, DE, MA, MD, NJ, NY, RI, VA and WV (800) 523-5253.

120 MINI-MICRO SYSTEMS/October 1983



ERSAPRINT 500.
GET THREE.

applications on the same high throughput
printer that gives you 136 columns for
spreadsheets and reports. And all this on
an NLQ printer that’s actually more quiet
thana typewriter.

You can run it at 180, 90 or 45 cps, for
draft, memo or NLQ quality. At any speed,
with its 1.5 billion character printhead
you know it’s reliable.

VersaPrint 500™ is another innovative
implementation of state-of-the-art tech-
nology from Lear Siegler, the world’s
favorite manufacturer of reliable, high
quality terminals. It’s backed by the

broadest network of full service centers
anywhere, with walk-in Express Depot™
service, on-site service and extended war-
ranty service in 3,000 cities nationwide.
Call 800-
LEAR-DPD or |
714-774-1010
for more infor-
mation and
the name of
your nearest
distributor.
Remember,
there’s only one
printer that

offers everything ° Optional
VersaPrint 500™ full color printing.
offers.

The one printer versatile enough to

replace three.
r-----------
p

lease send me further information about the MM 10/83
VersaPrint 500™ series.

NAME
TITLE
COMPANY
ADDRESS
CITY STATE
ZlIp___ -+ PHONE

Mail to: Lear Siegler Data Products Division
714 North Brookhurst St., Anaheim, CA 92803
Or Call: 800-LEAR-DPD (800-532-7373)

R
QLEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

EVERYBODY MAKES PRINTERS. ONLY WE MAKE LEAR SIEGLERS.

OEM Sales: « Chicago (312) 279-5250 » Houston (713) 780-2585 * Los Angeles (714) 774-1010, ext. 582 « New York (516) 549-6941 « San Francisco (415) 828-6941
« England (04867) 80666 VersaPrint 500™ and Express Depot™ are trademarks of Lear Siegler, Inc.

SEE US AT COMDEX, BOOTH #3072
CIRCLE NO. 59 ON INQUIRY CARD
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EPSON PRINTER MECHANISMSTR @
THEY COME WITH A HELPING HAND."

PORTABLE/HAND-HELD COMPUTER PRINTERS You've heard that Epson delivers more printer

[ Model | Head | Columns |  Speed | Weight | mechanisms than anyone else. That’s true. More
Impact Shuttle | 16t040 | 0.4100.7 LPS than 600,000 shipped per month. :
e ST You’ve heard that our out-of-box failure rate

e it is measured in 10ths of a percent. True again.

b .
ncern
A But maybe you're conce ed that the leader in
—— = ECR and POS printers is too busy to worry about
9 wire impact m

- your application. Not a chance!
That’s how we got where we are. By caring about your problems. Lending you a helping hand in
selecting a printer for your application. Helping you package it as an integral part or as a stand-alone.
And always delivering a cost-effective, quality solution. On schedule.
The printer mechanisms shown here can easily be designed into
portable and hand-held computers. We have many more. In many
variations. For many applications. Call or write us today. Let us start EPSON AMERICA. INC

by givi helping hand.
y giving you a helping han OEM Products Division

SW Region (714) 751-1919 * NW Region (408) 985-8828 * SE Region (404) 458-9666 Printer Group

NE Region (617) 245-8007 * CENTRAL Region - (815) 455-2570 3415 Kashiwa Street, Torrance,
CA 90505 (213) 534-0360
CIRCLE NO. 60 ON INQUIRY CARD  °F 238277 Telex 182412
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320K-byte, 5Va-inch-floppy disk
drives are optional.

Another company active in the
U.S. portable computer market is
Steinmetz, Krischke Systemtechnik
GmbH, Esslingen, West Germany,
which sells the Pico and the Nano
portables through sks Computers
Inc., Hilliard, Ohio. Both z80A-
based machines come with an
integral 25-line-by-80-character dis-
play and have an optional plug-in
board based on the 16-bit Intel
80186 processor. Operating systems
include cp/M, MP/M, OASIS and

INTERNATIONAL

MS-DOS. The Pico comes with dual
3%-inch floppy disk drives; the
Nano incorporates a 3%-inch Con-
trol Data Corp. Cricket Winchester
drive, says SKS Computers technical
vice president Tony Lewis.

He explains that the Cricket
allows use of a solid-state switching
power supply rather than a conven-
tional transformer-based power unit
and dramatically reduces heat
generation. Lewis cites power-
supply transformers as the major
culprits in overheating a portable
machine with an integral Winches-

ter disk drive. The SKs portable also
includes a fan.

Like ACT, SKS is aiming for a high
degree of IBM PC compatibility to
get a foothold in the U.S. market.
Lewis notes that the Pico and Nano
computers use a z80 processor for
1/0 when the 16-bit plug-in board is
in place and thus operate faster than
the PC or the Compaq. He claims
that the 780 can intercept output
commands generated by PC soft-
ware running on the SKS machine
and make them acceptable to SKS
hardware. —Keith Jones

By Maureen O’Gara
Contributing Editor, West Germany

Imagine, if you can, a world
without venture capital. It would be a
world filled with bankers who see no
profit potential in high technology
and think that steel, machinery,
chemicals and cars are the only sound
investments. Such a world would
have no spin-offs, no equity positions,
no going public and no payoffs.

This might sound grim. But it’s not
merely a product of imagination: it is
a description of Germany, one of
Europe’s largest computer markets.

Some may construe the situation,
which is fairly representative of all
Europe except Britain, as a hidden
blessing. It surely keeps competition
down. But it also doesn’t encourage
entrepreneurs or foster a financially
sound reselling base to handle U.s.
imports. Most local European distri-
bution vehicles are severely under-
capitalized mom-and-pop outfits with
little to cushion them from failure.

The lack of financing in Germany
also hinders consumers’ desire for
computers. In contrast, much of the
customer demand for computers in
the United States was generated by
the industry itself.

MINI-MICRO SYSTEMS/ October 1983

OVERHEARD OVERSEAS

German high-tech growth
stymied by financiers

The Germans are finally realizing
they’re missing the high-tech band-
wagon. But it is now evident that
they may be preparing to hop aboard.

This summer, for example, two
small German computer companies
went public. One is Tewidata AG,
Munich, a $1.8 million-a-year, scien-
tific/industrial Digital Equipment
Corp. systems house. Tewidata
issued 56,000 shares and was
oversubscribed by a factor of 14.
Shares jumped to $115 each soon
after opening, netting the company
$4 million —$3 million for growth and
the rest for repaying the company’s
backers.

Another company, sM Software
AG, also went public, making an
initial offering of 5,000 shares.

Analysts contend that usually
conservative German investors are
anxious to back high technology.
Moreover, a few manufacturers are
preparing to follow the example of
Tewidata and sM Software.

Other German firms have grown
impatient of German ways and are
tapping American resources. For
instance, microcomputer maker
Peripherie Computer Systeme
GmbH, Munich, recently lined up U.s.
venture capital to expand into the
American market via exclusive

distributor/cross-licensee Cadmus
Inc., Boston. Part of the funding will
return to Germany to underwrite
further development at Peripherie
Computer.

U.S. venture capitalists are also
taking the hint. Reports indicate at
least three American banks, includ-
ing Citibank, will come to Germany
over the next year with venture-
capital funds totaling $100 million.

Some Germans are also attempting
to create homegrown venture opera-
tions. Newcomer Rauch &
Rosenbeck, Munich, employs an
ex-director of Nixdorf AG and a
founder of David Computer Systems
GmbH. The company is trying to
garner $40 million from a group of
institutional/industrial investors,
most of whom are German, by
year-end. At end of the summer,
Rauch & Rosenbeck had invested $5
million to $6 million in first-round
capital in a handful of companies.

CPI International Partners GmbH,
Munich, is taking another approach.
It raises money from private German
investors on a venture-by-venture
basis. Its first high-tech undertaking
raised $3 million, or approximately
one-third the amount recently invest-
ed in Auragen Systems Inc., a
computer manufacturer in Fort Lee,
N.J. CPI also helped arrange

Auragen’s cross-licensing pact with
Nixdorf. cPI president Joe Frank,
however, says he’s interested in
underwriting U.S firms only.
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Any Way You Look At It,
Superior Storage Solutions.

What you see here are two different views
of one very different drive.

Sure, the camera angle on each view is the
same. But “front” and “back” refer, in this
case, not to a photographic perspective, but
rather to an applications perspective. They
refer to the fact that this revolutionary
cartridge drive is the most versatile and
economical storage device you can buy for a
full range of applications—from back-up and
archival storage to up-front primary storage.

Front View: High Reliability
Primary Mass Storage.

There are several powerful reasons to
seriously consider the Alpha 10 as a primary
mass storage device. First of all, each car-
tridge stores 10 Mbytes of data—easily
matching capacity with today’s Winchesters.

But just as important, the Alpha 10
matches the Winchesters in reliability, thanks
to several IOMEGA innovations in flexible
disk and removable cartridge technology.

As for versatility, the unique cartridge format
of the Alpha 10 speaks for itself—a straight-
forward approach to library management and
data interchange.

““See us at Comdex, Las Vegas
Convention Center, Booth #4760".
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Back View: High Versatility
Back-Up And Archival Storage.

The Alpha 10’s advantages for back-up
and archival storage are just as impressive.
For instance, a 10 Mbyte Winchester file can
be dumped onto a single Alpha 10 cartridge
in literally minutes, not the usual hours.

You can look forward to a new standard of
reliability that 1s integral to our design. And,
because our cartridges are the most inexpen-
sive on the market today, archival storage
doesn’t cost you an arm and a leg.

Overview: The Careful Evolution,
And Immediate Availability,
Of A Drive Design Revolution.

Any way you look at it, the Alpha 10 is a
breakthrough in data storage device design.
Actually, 1t’s a series of breakthroughs,
including non-contact head-to-disk interface,
high linear bit densities, a run-length limited
code that compresses the data stream from
the host, and closed servo control of the head
positioning, all to achieve the economy and
versatility of flexible disks with the capacity
and reliability of hard disks.

But the best part of the technology is that
i’s here, now, packaged and available in
OEM quantities. Get the whole story, today,
on the Alpha 10 from IOMEGA.

[-M=GA

IOMEGA Corporation, 4646 South 1500 West
Ogden, Utah 84403 (801) 399-2171
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European clean rooms service
U.S. Winchesters, cut turnaround times

Increasing sales of Winchester
disk drives throughout Europe are
prompting serious maintenance con-
siderations. Until recently, U.S.-
manufactured drives with head/disk
problems had to be shipped back to
clean rooms in the United States for
maintenance, resulting in a turna-
round time of two months or more.
But now, Pan-European mainte-
nance services are appearing. They
offer a compromise between these
long turnaround times, which force
European distributors to keep large
stocks of replacement drives at
considerable cost, and U.S. manu-
facturers’ own clean rooms in
Europe,which also are costly.

Four vu.s. manufacturers—
Seagate Technology, Kennedy Co.,
Computer Memories Inc. and Inter-
national Memories Inc. IMI)—
already use Kode Services Ltd.,
Calne, England, to repair their
Winchesters. Kode, one of the first
to offer such Pan-European service,
may open a second clean room
center in Munich, Germany. A new
company, Memory Maintenance
Ltd., Swindon, England founded by
former Kode staff members, is
seeking a similar arrangement with
U.S. manufacturers. Several other
such firms are expected to appear in
Europe, states Memory Mainte-
nance managing director John May,
a former managing director of
Kode. He adds that the cost of
establishing a clean room with five
laminar-flow benches and air condi-
tioning is about $80,000, not
including specialized test equip-
ment.

Memory Maintenance is not
seeking deals with all U.s. Winches-
ter builders. “A lot more UuU.S.
manufacturers are offering devices
than can survive in the market,” he
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5%-inch Winchester head/disk maintenance fees

Under warranty Out of warranty
Kode Services Ltd. N/A $200 + parts
Memory Maintenance Ltd. $75 $200 + parts

declares. “It is difficult to say who
will be the winners.” The company
is seeking three-year agreements
that will then be renewed each
subsequent year, May explains. He
adds that manufacturers must train
Memory Maintenance’s engineers
and sell spare parts at low prices.
He also expects manufacturers to
replace spare parts for free if a
device is under warranty. Memory
Maintenance charges the manufac-
turer a fixed $75 rate for labor on a
5%-inch unit. If the warranty has
expired, the distributor in Europe
must pay a fixed $200 fee, including
parts.

“We will turn around a Winches-
ter in five to 10 working days,” May
promises, citing eight weeks as a
typical turnaround time for drives
shipped back to the United States
for repair. U.S. manufacturers, he
observes, take a risk in setting up
their own European Winchester
repair services. “If they lose one or
two engineers, they are in big
trouble. If we lose one or two, we do
not suffer in the same way,” he
comments. Memory Maintenance
can call on the staff resources of its
sister company, Micro System
Maintenance, located in the same
building. Micro System provides
on-site maintenance for large micro-
computer users throughout Britain.

Memory Maintenance’s clean
room in Swindon has five laminar-
flow benches. It conforms with U.s.

Federal Standard 209B Class 100,
which specifies that a clean room
must have fewer than 100 particles
of less than 0.5 pwm. in diameter in a
random cubic foot of air. May claims
Memory Maintenance’s particle
count is less than five per cubic foot
over the work benches.

The company also plans to offer a
Pan-European maintenance service
for several other types of advanced
magnetic-storage devices, including
cartridge-tape backup units, micro-
floppy disk drives and floppy drives
with capacities greater than 3m
bytes. May believes U.S. manufac-
turers are unhappy with many
European distributors’ repair work
on high-capacity floppy disk drives.

While May works to get Memory

.Maintenance off the ground, his

former company, Kode, has doubled

‘the size of its clean room from four

to eight benches. Kode general
manager Brian Brown refuses to
quote figures for current total
repair volumes. He explains that
distributors normally accumulate a
batch of 10 faulty Winchesters
before sending them to Kode. The
biggest batch has been 250. Large
batches are delivered by land, while
small consignments come via air
freight.

Brown believes fast turnaround is
the biggest advantage of a Europe-
an service like Kode’s. He dismisses
the notion that European labor is
cheaper than American labor as a

MINI-MICRO SYSTEMS/October 1983




What could be more
natural?

As a leading supplier
of high-performance 8"
Winchesters, it was only logi-
cal that we offer a 54" version.
And give it ST506/412
compatibility.

Not to mention speed.
The Micropolis 1300 Series,
with capacities of 25.9, 43.2,
and 51.9 megabytes, guaran-
tees an honest 33 msec seek
time including settling, and
features our proven FASEEK™
actuator control system.
Which makes the 1300 ideal
for high-performance appli-
cations like multi-user/multi-
tasking, CAD/CAM, and local

area networking. In fact, other
54" Winchesters on the mar-
ket today simply can't equal
the 1300’s throughput.

And the 1300 is built to
last. Thanks to a unique, inde-
pendently suspended chassis-
within-a-chassis design and
balanced rotary voice coil posi-
tioner, which minimize its
susceptibility to the shock and
vibration hazards of today’s
office computer environment.
What's more, the 1300’s
adaptive electronics package
allows adjustment-free instal-
lation. And complete micropro-
cessor control coupled with
an electronics-free HDA

ensures higher reliability
and MTBFE

So, if you're looking for
a 5%" Winchester with the
proven design features and
manufacturing expertise
of our 8" drives, look to
Micropolis.

Because we're the only
company that can give them
to you.

Corporate Headquarters

21123 Nordhoff Street
Chatsworth, California 91311
(213) 709-3300/TELEX: 651486

European Operations Office
Micropolis Corporation

210 Elgar Road

Reading, Berkshire, RG2 OPJ
England (734) 751315/ TELEX: 848591

A 5/ high-performance Winchester
this fast and rugged can only come
from one company.

MICROPQOILIS

The high-performance Winchester people.
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Memory Maintenance Ltd.’s managing director, John May (left), says the company can
turn around a Winchester disk drive in five to 10 working days. Memory Maintenance
executive director Clive Markew is at right.

myth. He quotes the same fixed
price as Memory Maintenance—
$200—for repairing a 5%-inch drive
that is past its warranty but is
reticent about quoting charges to
manufacturers for units still under
warranty.

Brown insists that users’ mishan-
dling of Winchesters is the major
cause of damage. He notes that
heads and platters can be damaged
by just bumping or moving the host
computer. The normal clean-room
procedure is to replace damaged
heads and platters rather than
repair them.

Keith Young, Kennedy’s Europe-
an senior service engineer, says

128

turnaround time at Kode for
Kennedy 14-inch drives is three
weeks “and improving.” He adds
that Kode is not prepared to install
the special equipment needed to
remove the motor pressed onto the
shaft in Kennedy’s 8-inch units.
Tandon International, a division
of Tandon Corp., Chatsworth,
Calif., has installed its own clean
room with one laminar-flow bench
and plans to open a second at its
Frankfurt, West Germany, head-
quarters. Tandon International
products support manager Ron
Hale reveals that the company
considered using Kode service but
decided to handle its own repairs.

“We know more about our drives
than any third party,” Hale asserts.

But Tandon’s biggest competitor
—Seagate—is “very satisfied” with
Kode’s service, states Seagate
European sales manager Christian
Schmitt. He explains that Seagate’s
distributors deal with electronic
failures, whereas Kode is used to
dealing with faults inside the
head/disk assembly.

Philip Hadwell, European sales
manager of Computer Memories, is
also satisfied with Kode’s service.
He says that most of the Computer
Memories units in Europe are parts
of systems shipped from the United
States by customers such as Intel
Corp. and Convergent Technologies
Inc. He quotes a “dead-on-arrival”
rate of 2 percent for failures within
30 days of installation.

Hadwell predicts that manufac-
turers of Winchesters that have
servo information written on disk
surfaces could encounter problems.
The information is written on one
side of one platter (dedicated) or
beside the data on each side of each
platter (embedded). Hadwell points
out that Computer Memories does
not use either method. He adds that
a maintenance operation needs
extremely expensive equipment to
write dedicated servo information,
and each family of drives requires
different servo-writing equipment.
Brown at Kode acknowledges that
the cost (about $250,000 per
machine) has discouraged Kode
from buying servo-writing equip-
ment but adds that the company
can buy replacement platters with
dedicated servo information pre-
written by U.S. manufacturers. He
cites IMI drives as devices with the
embedded servos that Kode is
successfully handling. 1MI's embed-
ded servo is written by the
controller and does not need a
special servo writer, comments
Hank Crossan, iMI's European sales
manager. —Keith Jones
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When Texas Instruments and Tektronix
team up, brilliant ideas take shape.

® For high-resolution color graphics and @ TI’s comprehensive choice for ® First low-cost 64K DRAM chip car-
lower costs, Tektronix uses TI's microprocessor-based systems: 64K rier doubles the density of DIPs and
TMS4416 64K DRAM in its top-of- DRAMs, static RAMs, controllers, provides all the advantages of TI plas-
the-line graphics terminal (Page 2). and comparators (Page 3). tic J-lead design (Page 4). >
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4 TTsnew

memory

125 MHz pixel-rate performance. With
memory part count cut by 75%. And
cost savings more than 50%. The unique
TMS4416 16K x4 DRAM from Texas
Instruments is the first 64K dynamic
random-access memory (DRAM) in the
world that could provide this perfor-
mance at that price. And that’s why it
was chosen for the new, advanced
Tektronix 4115B Computer Display
Terminal.

Designed for the most demanding
CADI/CAM applications, the Tektronix
4115B features a high-resolution color
raster-scan display. This 60-Hz, non-
interlaced, flicker-free display provides
resolution of 1280 X 1024 pixels. Up to
256 colors can be displayed at one time
from its palette of 16 million colors!

System-wide cost savings

By upgrading from four 16K devices per
single in-line package to one TMS4416
ByFour* DRAM (see photo), Tektronix
cut costs by more than 50% and memory
part count by four times.

System costs also were lowered, due to
fewer interconnects and support circuits.
This reduced inventory, cut power re-
quirements, and enhanced reliability.

Lower power,
higher reliability

With one 5-V power supply at 130 mW
per 64K, the TMS4416 significantly cut
power consumption. This increased
power supply margins and reduced noise.
Plus, lower heat dissipation and fewer in-
terconnects improved system reliability.

Equally important, TI met Tektronix’s
critical delivery schedule.

Meets many design needs
Where can the TMS4416 help you? In

personal and small business computers.
Intelligent terminals requiring 16K- and
32K-byte memory modularity. Single-
board microcomputers. And more.

The output/enable feature makes inter-
facing the TMS4416 with micro-

processors simple. m

4 An exceptionally “clean solution,” TI's
P!

TMS4416 16K x4 DRAM enabled
Tektronix to reduce memory component
count by four in its new 4115B Computer
Display Terminal. Each TMS4416 replaced
four 16K devices mounted on a single in-line
package. *Trademark of Texas Instruments



16K x 4 DRAM cuts
costs by 50% for Tektronix.

TMS4416 §

For a cost-effective, low-power memory sys-
tem that uses minimum board space, com-
bine the TMS4416 or the TMS4164 64K
DRAM with the TMS4500A.

One TI chip
links DRAMSs
with CPUs.

TI's TMS4500A DRAM controller saves
design time and IC costs.

Easy to use, the TMS4500A supplies a
reliable, single-chip interface between dy-
namic memory and the microprocessor.

The TMS4500A speeds and simplifies
your design task by providing address
multiplexing, cycle timing, arbitration
logic, and refreshing—all on one chip. It
saves substantial design time, circuitry,
board space, and power. Plus replaces as
many as 15 discrete support ICs.

Highly versatile, the TMS4500A in-
terfaces with all popular microprocessors.
And is compatible with DRAMs from
4K up—from any manufacturer.

Think of the board space and time
savings and power reductions possible
when you combine TMS4416 or
TMS4164 64K DRAMs with a
TMS4500A.

Using the TMS4500A, you can easily
handle up to 256K bytes per controller
with TMS4416s or TMS4164s.With ad-
ditional decodes, you can go to 512K
bytes and more.

For details on the TMS4500A, check

number 1 on the next page. ®

TD’s fast
64K DRAM

just got faster.

Now, TI’s pacesetting TMS4164 64K x 1
DRAM comes in a still speedier version.
Our new TMS4164-12 provides 120-ns
access time, 230-ns cycle time, and just
175-mW typical power consumption per
device. Two other speeds also are avail-
able: 150 and 200 ns.

We've also taken another positive step.
To increase board density and lower
costs, the TMS4164 now can be yours in
0.285 in. X 0.425 in. plastic chip carriers.

Like the TMS4416, the TMS4164 re-
quires only a single 5-V power supply.
This—combined with fewer sense ampli-
fiers—reduces power dissipation and in-
creases system reliability.

In addition, both the TMS4164 and
the TMS4416 employ interlocked inter-
nal clocks, which provide more precise
timing sequences. This allows all chips to
run at maximum speeds without the dan-
ger of race conditions. And these clocks
reduce power consumption by ensuring
that each clock is activated only as long
as necessary.

When you need high-quality 64K
DRAMs, rely on TI's two outstanding
choices. For high speed and low power,
select the TMS4164. For high band-
width and modularity, choose the
TMS4416. Both are cost effective. Easy
to design with. And state of the art.

For more information on the
TMS4416 and TMS4164, check number
2 on the coupon. =

Fast, low-cost

16K static RAMs.

For an economical, high-density mem-
ory in smaller systems and peripherals,
you can’t do better than TI's TMS4016
static RAM.

Interchangeable with TI's TMS2516
and all other 16K, 5-V EPROMs, the
TMS4016 makes board design simple
and fast. This gives you flexibility to pro-
totype and de-bug in RAM, then con-
vert to EPROM or ROM for production.
All in the same socket.

Just right for microprocessors, the

TMS4016 features 2K-by-8 organization

and single 5-V power supply. And oper-
ates at 120, 150, 200, or 250 ns with 385
mW maximum power dissipation.

For more facts on the low-cost

TMS4016, check coupon number 3. m

New cache-tag
comparator speeds
system throughput.

TI’s new TMS2150 cache address com-
parator can improve high-performance
microprocessor or bit-slice system
throughput by up to three times. Plus re-
duce cache memory IC count, board
area, power dissipation, and cost.

With the TMS2150, no wait states
need to be implemented in micro-
processor access cycles in response to

slower-cycling DRAMs. The TMS2150,

Y e R
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High-speed cache memory systems utilizing
the TMS2150 will enable high-performance
MiCroprocessors to set new cost-performance
standards with large, low-cost dynamic

main memory.

in combination with high-speed static
RAMSs, completes an entire high-
performance cache memory system. With
a maximum 45-ns delay from address to
match valid, the TMS2150 can provide
TTL performance at one-tenth the part
count and 10% the power.

Operating from a single +5-V power
supply, the TMS2150 consists of a high-
speed 512 X 9 static RAM array, parity
generator and checker, and a 9-bit high-
speed comparator.

For more specifics, check number 4
on the coupon. m



TIs 64K DRAM chip carrier.

More memory for less money.

‘W

Increased board density can be achieved economically with TI’s exclusive plastic 64K DRAM

chip carriers—an industry first.

Now you can pack even more memory
into less space for less money. TI's unique
plastic TMS4164 chip carrier gives you
the high-density memory option you
need. At a price you can afford.

Dramatic reductions in
board size

TI’s low-cost 64K DRAM chip carrier
provides twice the density of the conven-
tional DIP. System size can be substan-
tially reduced. And significant cost
savings realized.

Unlike conventional DIPs, TI’s ad-
vanced TMS4164 in chip carriers can be
surface mounted. As a result, the num-

MD@2 [ 5.

Texas Instruments

Please send me more information on:

MCo1 [ 1. TMS4500A DRAM Controller

MB@1 [J 2. TI 64K DRAMs

MY@1 [] 3. TMS4016 Static RAM

MTR1 [] 4. TMS2150 Cache Address Comparator

TI 64K DRAM Chip Carrier (TMS4164 FPL)

SMBA13MY300C

SN S S S G S S S S S S S S S S G I S S S S S — — S

P.O. Box 401560
Dallas, Texas 75240

ber of layers in the printed circuit board
is greatly reduced, and fewer boards are
required.

Ideal for SIPs

TI’s 0.285 in. X 0.425 in. surface-
mounted chip carriers are designed to
meet the critical height requirement of
single in-line modules (SIPs), as well as
offer the necessary low power dissipation.
And, now TI has in development single
in-line module arrays in various organiza-
tions to meet your future system needs.
For more information on the world’s
first low-cost 64K DRAM chip carrier,

check number 5 on the coupon. m
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TT Distributors

ALABAMA: Hall-Mark (205) 837-8700.

ARIZONA: Phoenix, Kierulff (602) 243-4101; Marshall (602) 968-6181; Wyle
(602) 249-2232; Tueson, Kierulff (602) 624-9986.

CALIFORNIA: Los Angeles/Orange County, Arrow (213) 701-7500, (714)
851-8961; Kierulff (213) 725-0325, (714) 731-5711; Marshall (213)
999-5001, (213) 442-7204, (714) 556-6400; R.V. Weatherford (714)
634-9600, (213) 849-3451, (714) 623-1261; Wyle (213) 322-8100, (714)
641-1600, San Diego, Arrow (619) 565-4800; Kierulff (619) 278-2112;
Marshall (619) 578-9600; R. V. Weatherford (619) 695-1700; Wyle (619)
565-9171; San Francisco Bay Area, Arrow (408) 745-6600; Kierulff (415)
968-6292; Marshall (408) 732-1100; Wyle (408) 727-2500; Santa Barbara, R.
V. Weatherford (805) 965-8551.

COLORADO: Arrow (303) 758-2100; Kierulff (303) 790-4444; Wyle (303)
457-9953.

CONNECTICUT: Arrow (203) 265-7741; Diplomat (203) 797-9674; Kierulff
(203) 265-1115; Marshall (203) 265-3822; Milgray (203) 795-0714.

FLORIDA: Ft. Lauderdale, Arrow (305) 776-7790; Diplomat (305) 971-7160;
Hall-Mark (305) 971-9280; Kierulff (305) 652-6950; Orlando, Arrow (305)
725-1480; Diplomat (305) 725-4520; Hall-Mark (305) 855-4020; Milgray (305)
647-5747; Tampa, Diplomat (813) 443-4514; Hall-Mark (813) 576-8691;
Kierulff (813) 576-1966.

GEORGIA: Arrow (404) 449-8252; Hall-Mark (404) 447-8000; Kierulff (404)
447-5252; Marshall (404) 923-5750.

ILLINOIS: Arrow (312) 397-3440; Diplomat (312) 595-1000; Hall-Mark (312)
860-3800; Kierulff (312) 640-0200; Newark (312) 638-4411.

INDIANA: Indianapolis, Arrow (317) 243-9353; Graham (317) 634-8202; Ft.
Wayne, Graham (219) 423-3422.

IOWA: Arrow (319) 395-7230.

KANSAS: Kansas City, Component Specialties (913) 492-3555; Hall-Mark
(913) 888-4747; Wichita, LCOMP (316) 265-9507.

MARYLAND: Arrow (301) 247-5200; Diplomat (301) 995-1226; Hall-Mark
(301) 796-9300; Kierulff (301) 247-5020; Milgray (301) 468-6400.

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617) 429-4120; Kierulff
(617) 667-8331; Marshall (617) 272-8200; Time (617) 935-8080.

MICHIGAN: Detroit, Arrow (313) 971-8200; Newark (313) 967-0600; Grand
Rapids, Arrow (616) 243-0912.

MINNESOTA: Arrow (612) 830-1800; Hall-Mark (612) 854-3223; Kierulff (612)
941-7500.

MISSOURI: Kansas City, LCOMP (816) 221-2400; 8t. Louis, Arrow (314)
567-6888; Hall-Mark (314) 291-5350; Kierulff (314) 739-0855.

NEW HAMPSHIRE: Arrow (603) 668-6968.

NEW JERSEY: Arrow (201) 575-5300, (609) 235-1900; Diplomat (201)
785-1830; General Radio (609) 964-8560; Hall-Mark (201) 575-4415, (609)
424-7300, JACO (201) 778-4722, (800) 645-5130; Kierulff (201) 575-6750;
Marshall (201) 882-0320; Milgray (609) 983-5010, (800) 645-3956.

NEW MEXICO: Arrow (505) 243-4566; International Electronics (505)
345-8127.

NEW YORK: Long Island, Arrow (516) 231-1000; Diplomat (516) 454-6334;
Hall-Mark (516) 737-0600; JACO (516) 273-5500; Marshall (516) 273-2424;
Milgray (516) 546-5600, (800) 645-3986; Hall-Mark (516) 737-0600;
Rochester, Arrow (716) 275-0300; Marshall (716) 235-7620; Rochester Radio
Supply (716) 454-7800; Syracuse, Arrow (315) 652-1000; Diplomat (315)
652-5000; Marshall (607) 754-1570.

NORTH CAROLINA: Arrow (919) 876-3132, (919) 725-8711; Hall-Mark (919)
872-0712; Kierulff (919) 852-9440.

OHI0: Cincinnati, Graham (513) 772-1661; Hall-Mark (513) 563-5980;
Cleveland, Arrow (216) 248-3990; Hall-Mark (216) 473-2907; Kierulff (216)
587-6558; Columbus, Hall-Mark (614) 891-4555, Dayton, Arrow (513)
435-5563; ESCO (513) 226-1133; Marshall (513) 236-8088.

OKLAHOMA: Arrow (918) 665-7700; Component Specialties (918) 664-2820;
Hall-Mark (918) 665-3200; Kierulff (918) 252-7537.

OREGON: Kierulff (503) 641-8150; Wyle (503) 640-6000.

PENNSYLVANIA: Arrow (412) 856-7000, (215) 928-1800; General Radio (215)
922-7037; Hall-Mark (215) 355-7300.

TEXAS: Austin, Arrow (512) 835-4180; Component Specialties (512)
837-8922; Hall-Mark (512) 258-8848; Kierulff (512) 835-2090; Dallas, Arrow
(214) 386-7500; Component Specialties (214) 357-6511; Hall-Mark (214)
341-1147; International Electronics (214) 233-9323; Kierulff (214) 343-2400;
El Paso, International Electronics (915) 778-9761; Houston, Arrow (713)
491-4100; Component Specialties (713) 771-7237; Hall-Mark (713) 781-6100;
Harrison Equipment (713) 879-2600; Kierulff (713) 530-7030.

UTAH: Diplomat (801) 486-4134; Kierulff (801) 973-6913; Wyle (801) 974-9953.
VIRGINIA: Arrow (804) 282-0413.

WASHINGTON: Arrow (206) 643-4800; Kierulff (206) 575-4420; Wyle (206)
453-8300.

WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414) 761-3000; Kierulff (414)
784-8160.

CANADA: Calgary, Future (403) 259-6408; Varah (403) 230-1235; Hamilton,
Varah (416) 561-9311; Montreal, CESCO (514) 735-5511; Future (514)
694-7710; Ottawa, CESCO (613) 226-6905; Future (613) 820-8313; Quebec
City, CESCO (418) 687-4231; Toronto, CESCO (416) 661-0220; Future (416)
663-5563; Vancouver, Future (604) 438-5545; Varah (604) 873-3211;
Winnipeg, Varah (204) 633-6190.

TEXAS {'f
INSTRUMENTS

Creating useful products
and services for you.



An Association Dedicated to Addressing the
Marketing Concerns of Manufacturers of
Computer Peripherals and Related Products.
OVER 20 COMPANIES HAVE JOINED THE =

NEWLY-FORMED PMA. THEY HAVE
RECOGNIZED THAT A TRADE ASSOCIATION

CAN BE AN EFFECTIVE TOOL IN

RESPONDING TO COMMON MARKETING

INTERESTS SUCH AS:

¢ INDUSTRY * TRADE
STANDARDS SHOWS

e SALES e GOVERNMENT
CHANNELS REGULATIONS

IF YOUR COMPANY IS A MANUFACTURER OF
DISK DRIVES, TAPE DRIVES, PRINTERS,
TERMINALS, CONTROLLERS, AND/OR OTHER
PERIPHERAL DEVICES, WE URGE YOU TO JOIN
THE PMA. PLEASE USE THE COUPON BELOW TO
SEND FOR A MEMBERSHIP APPLICATION AND
FOR INFORMATION ON THE TIME AND PLACE OF
THE MEMBERSHIP MEETING DURING THE
UPCOMING LAS VEGAS COMDEX SHOW.
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MINI-MICRO SYSTEMS/ October 1983

133






TOWER 1632,

SARD HOW FAST IT IS,

WAIT’LL YOU HEAR HOW FAST
OUR DISTRIBUTORS ARE.

You've heard how Tower™ 1632,
with a refined system architecture pre-
viously found only in the best, most
expensive minicomputers, gives you
processing speed to spare.

Now you can get a Tower when
you don't have time to spare. Because
you'll find it in stock and ready to ship
at all these distributors.

CAMBRIDGE DIGITAL SYSTEMS

YOU'VE I

Boston, MA 800/343-5504
617/491-2700
New York, NY 800/343-5504
516/935-3111
Washington, D.C. 800/343-5504
FIRST COMPUTER CORP
Chicago, IL 800/292-9000
312/920-1050
Dallas, TX 800/292-9000
Detroit, MI 800/292-9000
Houston, TX 800/292-9000
St. Louis, MO 800/292-9000

Denver, CO
Irvine, CA
es, CA

Los Angel

Phoenix, AZ

N CR

OEM Marketing Division
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