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Networks link diverse factory devices

More computer power on one board




DEC-COMPATIBLE
DISKS FOR LESS

Dataram has acquired Charles
River Data Systems’ DEC-compatible
product line. We will continue to offer
their popular FD-311 dual floppy sub-
systems and have added an exciting new

oppy-based system, Dataram’s A21.

Q-bus and UNIBUS compatible
versions of the FD-311 provide dual RX02-
compatible 8" floppy drives for $2,490.
Our new 7" high A21 combines dual
RX02-compatible 8” slimline floppies with
an 8-quad slot Q-bus card cage for only
$3,600. Both products are supported by the
industry’s widest range of LSI-11 compati-
ble products. Call or write for details.

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

DEC and LSI-11 are trademarks of Digital Equipment Corporation.
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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,
receivables, inventory,
and payroll. :
There are programs
for making charts and
programs for com-
municating with other
computers.

So you get portability
and you don’t give up
=4 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 e
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.

S

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 this—you
N\ 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.
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MINI-MICRO WORLD
News

Pyramid builds UNIX supermini with reduced-
instruction-set architecture (p. 17). . .Zilog previews
a 32-bit chip (p. 20). . . Western Electric and chip
makers ally on UNIX System V ports

(p. 21). . .Digital Research touts PC-DOS support as
move toward standardization (p. 26). . . Start-ups
Cogito, Microscience may succeed in market for
half-height Winchesters (p. 28). .. FCC will rule on
BOCs in third quarter (p. 32). . .GE entry helps spur
dot-matrix line-printer market (p. 36). . . Start-up
propels IBM PC into CAD vertical market (p.
44)...Manufacturers of 5%-in. fixed/removable

_ cartridges encounter production roadblocks
gg’fe'f’dcogcggt g Tjifggt‘;c’;g’?y' (p. 44). . .Sanders print head could set new
Blankenship-Tavares Inc.; photo by price/performance standard (p. 52). . .VAXcluster
Dolecite o ohography. Iustration ¥ links 16 superminis on 70M-bps coaxial-cable
laboratories. complex (p. 54). ..Touch terminal vendor hopes to

create markets for IBM PC (p. 61)

Corporate and Financial
Dataproducts begins retail thrust, eyes market for
non-impact printers (p. 73). . . Corporate and
financial briefs (p. 73)

International
Gould S.E.L. interested in Cambridge Ring
networks (p. 83). . .Philips low-end erasable laser
disk may be offered in U.S. by CDC (p. 84)

p. 84 .. .Erasable laser disk comes to U.S.

INTERPRETER

99 IBM takes cautious route to OEM market with
value-added dealer plan for PC
111 After a dreary start, DEC tries to restore
Rainbow’s glow

SYSTEMS IN MANUFACTURING

125 Can factory networks bring order to
fragmented, nonstandard shop floors?

139 CAD/CAM workstation network disperses IBM
host applications. . . Distributed process-
control market growing at rapid
pace. . .Industrial microcomputer withstands

pi 12BN Networking the factory harsh, wet environments

N
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| II/) DataMemory REPAIRS

more Winchester Disks...

in one week than many manufacturers PRODUCE in a month!
If you are a volume user of these Winchester Disks:

IBM 3350 Compatible — MEMOREX 601
SEAGATE 506, 412 — AND OTHERS

Call or write for details of HDA
refurbishment and recovery services.

Y INDEPENDENT WINCHESTER REPAIR CORPORATION

,’/) DataMemary 6130 Variel Avenue, Woodland Hills, CA 91367

Phone (213) 704-9500

ESTER HEPAIR DIVISION
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We just gave the computer
industry something to reach for.

A new standard...
performance/footprint.

Introducing the Gould CONCEPT 32/67. Performance in
a size as accommodating as its price.

From the 32-bit performance leader comes yet another
minicomputer product line other suppliers can only hope
to duplicate. The 2-MIPS-class, cost and space-saving
CONCEPT 32/67.

We scrimped on size, but that's all. The 32/67 gives
you top computational power in 1/5 to 1/3 the floor space
of the competition. And it's packed with features. Perform-
ance up to 2.6 MIPS. Largest cache in a mini...32K byte
two-way set associative with separate 16K banks for data
and instructions. And, 16M byte task addressing in a base
register mode. All at a price that matches its size.
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MIPS/SQ. FT."

CONCEPT 32/6780 VAX 11/782

MIPS/$10,000 "o
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125

100
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025

VAX 11/782

CONCEPT 32/6780

* All chart data from published competitive information.

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

=2 GOULD

Electronics
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How

Now you can ueuters
ur personal com
¥ together-and |
more productive- |
with Corvus OMNINET.

An OMNINET local area
network connects over 60 per- A
sonal computers, so you can
share common equipment— -
even different computer
brands* More impor- ‘@.?
tantly, you can share (
the costs of po
high-perfor- o A
mance periph- LN
erals, such as
rintersand (g8
rvus hard
disks storing
up to 80 mil-
lion characters.
OMNINET |
also improves <«
groductwlty

gal;aettmg you 5w

common | ~\( g &

%ograms and data. N
hat makes it cost effect&

to turn your stand-al
sonal computers into multi- ;
purpose workstations. So (

now they can realize their full NP4

potential for both word process-

GET MORE DONE
BY TYING UP YOUR
PERSONAL COMPUTERS.

Its as easy as connecting a
s%eaker to a stereo system.
lus you can keep on using
your existing hardware and
are, sO you
don't lose your orig-
_ inal investment.
ACCOUNTS PAYABLé : NO wonder Over
ot 4 0,000 personal
pueNeReeINE  computers have
B been connected
s through Corvus
TR A6 networks in
/U0 Fortune 1000
_companies,
small busi-
f nesses, profes-
sional offices
and educa-

g tional facili-
<. Atles.around the
- Jgg, orld. In fact, over
s the past three
/\m\ years, we've con-
ted more people
« rough microcompu-
. te than anyone else.
So if you're ready to
& get down to business
X ith your personal com-
:g \puters, try tying them up.
‘ your local computer
ealer how you can
increase productivity—
and divide your costs—

ing and number crunching. ~ /L b | through Corvus
And things as diverse as elec- S : 11 OMNINET Or contact
tronic spreadsheets, business R e : ~Corvus Systems,
graphics and electronic mail. : et 22029 O"Toole Ave,,
With OMNINET you can start <—San Jose, CA 95131.

small, and expand inexpensively by - = ; Phone (408) 946-7700.
sunply addmg more workstatlor(s, — A8 Vs * %

= — ¥ /+CORVUS
SCMMNET snersatty ticsfogutier Aupie's, Aole NCR/, Applelll, BMPC,  Apple, IBM.and CP/M are trademarks, respectively, of Apple SYSTEMS

pple,
and the Corvus Concept™ and soon the NEC PC8001 DEC VT180, Zenith 289/90 Computer, inc., International Business Machines Corporation

and Z100, S-100 bus comp and TI Professi p

and Digital Research, Inc. Corvus OMNINET, Corvus and % .
Corvus Systems are all trademarks of Corvus Systems, Inc. Ty]ng it all together.
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Publisher’s Letter

A strong editorial team

Mini-Micro Systems magazine’s |
growth has matched the growth of
computer technology and applications |
over the last few years. As with any
organization, growth produces person-
nel changes, and although it is sad to
see associates leave, it is nice to wel-
come new ones. I'm happy to introduce
our new editor-in-chief, George V.
Kotelly. George comes to MMS from
our sister publication, EDN magazine,
where he was senior editor since 1979.
Before working at EDN, George was
technical editor of Computer Design
magazine. George has a strong techni-
cal background beginning 30 years ago as an electronics engineer
designing logic circuits, continuing engineering work at GenRad and
Raytheon Co., subsequently fulfilling senior technical writing assign-
ments at Baird Associates, RCA, Honeywell Inc., Raytheon, usm
Corp. and Analogic Corp.

Also, I'm pleased to introduce James F. Donohue as the new
managing editor of MMS. A journalist for 25 years, Jim has worked
for daily newspapers and the Associated Press as both reporter and
editor as well as for a number of business magazines. He was most
recently associate editor of Design News, managing editor of Busi-
ness Computer Systems, senior editor of Plastics World magazine
and managing editor of Purchasing magazine, all Cahners publica-
tions. His experience with computers includes several years with the
computer operation of Honeywell Inc., where he won a Silver Anvil,
the highest award given by the Public Relations Society of America.

This issue also introduces two new editors in our field locations.
Edward S. Foster, associate editor, working out of our Los Angeles
office, brings years of experience in newspaper reporting, and
free-lance writing for trade and general-interest magazines. He also
worked as a correspondent in Tokyo for several years.

Our new Washington, D.C., reporter is Stephen J. Shaw. He will be
covering the federal government, regulatory agencies and the Wash-
ington, D.C., computer industry. His prior experience includes
Electronic Business magazine, where he served as the computer and
communications editor, and Satellite Communications magazine
where, as managing editor and associate publisher, he covered the
commercial satellite communications industry. He has written exten-
sively from Washington on various topics in the telecommunications
and computer fields.

I believe these additions to our most talented editorial staff give
MMS the most experienced and the most competent editorial team in

the computer field.
/J ~ /%\éé/
S. Henry Sacks

Vice President/Publisher
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The New
Color Standard
For VDT’s.

The eyes have it. Now the
best-looking terminals are the
best terminals to look at because
they're in Ampex amber. Why
amber? Because recent scientific
research proves it to be 25%
more relaxing on the eyes thar
green*. As a result, West
Germany, Norway and Sweder
already prefer it in the workplace
And Ampex offers it as standard
on our new Emulation Plus
terminals. They not only emulate
twenty models of other major
manufacturers, they also offer
you the amber the others don't
Open your eyes to amber, Call
213-640-0150. Ampex Cor-
poration, Memory Products
Division, 200 N. N St
El Segundo, CA 90245.

*Data avallable on request
AMPEX

Ampex Corporation + One of The Signal Companies
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Model 6455 Cartridge Tape System

Loaded with Features —
Loaded with Benefits.

Kennedy products have always provided innovative new Feature: Cartridge Jam Protection
features. And these features have always provided added Benefit: Protects the cartridge from damage if cartridge
benefits and convenience for the user. For instance, our

jams. This is accomplished by sensing a current
Model 6455 offers these features and benefits:

surge and then disabling the motor. thus

Feature: Start/Stop Operation insuring that the cartridge will not be damaged
Benefit:  Drive can emulate a 2" tape drive by providing Feature: High Density Recording
the ability to perform selective file back-ups, Benefit: Storage capacity of 23 MB on a single cartridge
file-restructuring, journaling and software

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

updates.

The drive is effectively a 12" Tape Drive in a
smaller package.

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

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

Feature: On-board Diagnostics

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

equipment required. Use of S.A. also lowers the An Allegheny International Company
MTTR. d 1600 Shamrock Ave , Monrovia CA 970°6

i (213) 357-8831 TELEX 472-0116 KENNEDY
TWX 910-585-3248
‘ IRCLE NO. 10 ON INQUIRY CARD
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Breakgoints

THE MARKETING OF CONCURRENT CP/M COULD BE MAJOR BOON TO DRI

The snarling over what company will emerge as top dog in the 16-bit operating-systems
race presupposes that those companies are loyal to master IBM Corp. In mid-July, IBM
was expected to announce in its in-house Ivory Letter international sales force letter that
the company will market Digital Research Inc.’s Concurrent CP/M for its Personal
Computer and XT models in conjunction with Wordstar, dBase II, Microplan, Micro Link
and Milestone application programs from outside vendors. IBM already supports CP/M-86
on its PC. IBM will not distribute Concurrent CP/M from its facHity in Boca Raton, Fla.,
sources say, but through its major account and retail groups. If IBM’s approximately
9000 national marketing and accounts representatives sell even one operating system
each, Digital Research could garner more than $1 million in revenues, says a source.
Unlike agreements IBM has arranged with other independent companies, the Digital
Research contract initially will not have a $1.5 million revenue ceiling. Digital Research is
one of two vendors that reportedly attended a mid-summer meeting at IBM in Miami of
300 Fortune 1000 customers. After the meeting, United Airlines reportedly ordered
Concurrent CP/M for evaluation as a standard for its white-collar workers. Digital
Research hopes that IBM’s blessing will afford it a stronger market share against
Microsoft’s MS-DOS. The source says that Digital Research could earn as much as $20
million in the next 20 months if market share for the operating system used on IBM PCs
increased 25 percent. This figure is in addition to IBM’s own Concurrent CP/M revenues.
Other companies that may have signed for Concurrent CP/M include Digital Equipment
Corp., Texas Instruments Inc., Fujitsu Ltd., Corona Data Systems and Eagle Computer.
A Digital Research spokesperson declines comment.

APPLE’S MACINTOSH EXPECTED THIS MONTH
Apple Computer Inc. is giving up its wait for IBM Corp.’s ‘‘Peanut’’ personal computer.

Apple will introduce its own low-end system this month. The long-awaited MacIntosh is
expected to be simultaneously introduced to the press and security analysts in Cupertino,
Calif., as well as in nationwide retail stores. Third-party software development has
reportedly proceeded. Developers are using a high-end sister product, Lisa, to prepare the
MaclIntosh for its debut. Industry observers say Apple had expected to introduce
MacIntosh during the June Consumer Electronics Show, but canceled the announcement
when IBM had not introduced Peanut. Peanut is expected to make its debut this fall.

TELEVIDEO TO REPLACE 918 TERMINAL

TeleVideo Systems Inc. has placed a hold on production of its low-end 915 ergonomic
terminal, which was scheduled for volume shipments in June. The company plans instead
to make a new model, the 914, available for shipment in October, says TeleVideo executive
vice president Mark Siegel. With a list price of $699, the 914 will have the same detached
keyboard and tilt-and-swivel screen as the 915 but less intelligence and fewer function
keys. Siegel says that TeleVideo found little demand for the 915’s more extensive features
among its distributors and therefore chosge the less expensive 914 configuration. The 924
terminal, announced at the same time as the 915, is entering production and should be
available this month.

STRATEGIC TECHNOLOGIES PLANS PORTABLE WITH DUAL 80186 CPUs
Strategic Technologies Inc., an Atlanta company established by former executives of

service bureau/software house Computone Systems, is gearing up for production of its
first product. The PC Traveler system is a 26-pound portable controlled by dual Intel
80186 microprocessors and is expected to include an Amlyn Corp. five-diskette storage
system holding as much as 8M bytes of data. PC Traveler measures 15 x 19 x 5% in. and
will be manufactured in Taiwan. The system is expected to sell for less than $4000,
including an 80-column x 25-line gas plasma display.
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Breakpoints

ALTOS PLANS PRICE CUT ON 8-BIT SYSTEMS

Altos Computer Systems is not anxious to join the low-end, single-user 8-bit systems
market in which products from Cromemeco Inc., Morrow Designs Inc. and Kaypro are
setting new price levels at around $1500. However, Altos marketing director Bob Bozeman
is anxious to maintain the company’s competitive position in the low-end, multi-user
systems business in which newcomer TeleVideo Systems Inc. has been nipping at Altos’s
heels. To that end, the company is expected to announce a new price for a three-user model
580 system with a 10M-byte hard disk at $4990. At the same time, the company will
announce a 580 with a 20M-byte disk for $5990. Meanwhile, the San Jose, Calif., firm is
continuing its drive into 16-bit systems markets with a DIBOL package aimed at Digital
Equipment Corp. commercial OEMs and its long-awaited (and in beta test) release of the
Pick operating system.

IDT STRENGTHENS POSITION IN HIGH-SPEED RAM MARKET WITH ALL-CMOS DEVICES

Integrated Device Technology Inc., Santa Clara, Calif., continues its push into the market
for high-speed static RAM devices with the scheduled introduction this month of a 64K x
1 CMOS (complementary-metal-oxide-semiconductor) RAM module. That module joins a
family of 8K x 8 and 16K x 4 64K-bit parts. The company’s previous products were
combination MOS products. The new modules employ a proprietary CEMOS I
(complementary-enhanced MOS) process and are packaged in leadless chip carriers. The
64K-bit CMOS parts offer high speeds, while having one-fourth the power consumption in
active mode and a low heat buildup compared with NMOS (N-channel MOS) parts, IDT
officials say. The 64K-bit products measure 2.5 um. when manufactured with CEMOS I,
but that size will be reduced to 1.5 um. in forthcoming products using a CEMOS II process.
The 64K x 1 device will be sampled this month, with production versions slated for
September. Prices start at $260.

CANON PLANS REMOVABLE CARTRIDGE PRINTER

Reports are circulating that Canon Inc., which has shaken up the copier industry with
its introduction of the PC-10 and PC-R0 cartridge copiers, will do the same for electronic
printing with a low-end removable cartridge printer. Canon officials confirm that the
company is demonstrating in Japan an 8-page-per-min. printer with a removable
cartridge. The printer provides resolution of 240 x 240 or 300 x 300 dots per in., and
each cartridge prints 2000 to 3000 pages, depending on the application. Price and
availability information for the U.S. market have not been decided, says Canon. Observers
believe, however, that Canon could offer the printer to OEMSs at a price competitive with
that of high-end daisy-wheel printers for high-volume word-processing applications.

PROGRAM WILL TRANSLATE VAX BASIC TO C ON OTHER MACHINES

Clyde Digital Systems Inc., Provo, Utah, is developing a compiler translator program that
will be used to transfer source code written in VAX/VMS BASIC to other machines and
operating systems running in C, and possibly Pascal and Assembly languages. The system,
called Application Language 1, is to be used with Clyde’s CADCAP application generator.
Price for Application Language 1 will be $1000, and beta testing will begin by year-end.

MICROBOL TO RUN ON MICRO PDP-11

10

Richard Call, president of Microbol Inc., Longwood, Fla., is considering selling his
MICROBOL software packaged with various vendors’ microcomputer systems directly to
vertical markets. MICROBOL is an operating system/business programming language.
Advanced Electronics Design Inc. markets the language with its Digital Equipment Corp.
LSI-11/23-based multi-user system. Call expects MICROBOL to be ready for the DEC Micro
PDP-11 this month. He says that the only modifications necessary are fine tuning of the
device drivers. Call sees point of sale as the primary vertical market for MICROBOL. The
software is scheduled to be ported to the DEC Rainbow and the IBM PC XT by year-end.
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Five reasons why DEC users
should buy Emulex
communications controllers.

Broad product line featuring
our new DMF-32 emulation.
Nobody covers LSI-11, PDP-11, and VAX-11 users’
needs like Emulex. More than 15 software-
transparent controllers emulating DH11, DZ11, DV11
and DMF-32. All deliver improved line-handling
capabilities, in a smaller package, at lower costs.

More channels.

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

h!’—[

Easy growth path.

As your system grows, upgrading is simple with

Emulex controllers. Just change PROM sets. Example:

DH to DMF for $350. In addition, Emulex’s advanced

microprocessor architecture is consistent throughout

the product line. Think of the inventory savings.
MINI-MICRO SYSTEMS/August 1983

Fewer backplane slots.

Emulex communications controllers pack so much
capability onto each board that fewer boards are
needed. Take a 64-line DH11 emulation. Emulex does
on one board what it takes DEC to do on 36. Think of
the savings in rack space, to say nothing of price.

7 Lower prices.
For instance, a DEC DH11 controller
2 . lists at $8,950 per 16 lines, with
expansion chassis costing $3,000
or more. Compare that to
Emulex’s CS11/H at $4,500
for the first 16 lines and
$3,000 for each additional
16 lines. At 64 lines, you
; suddenly have savings
of about $23,000 and a lot
of extra slots to boot.

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

s e R
®

EMULEX
The genvine alternative.
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Breakpoints

MONOLITHIC TO ADDRESS INDUSTRIAL MARKET WITH PORTABLE PC
Monolithic Systems Corp., Englewood, Colo., hopes to find a niche in the industrial-
automation market. The company is introducing a portable personal computer designed
for harsh factory environments. It is enclosed in a solid metal case that incorporates two
3%-in. Sony floppy disk drives and includes the C/PM operating system. Monolithic will
sell the system to OEMs, which can adapt it through its four built-in Multibus slots. The
system is priced at $3995 in single-unit quantities.

AMCODYNE TO DEBUT ITS FIRST FIXED CARTRIDGE DRIVE
Amcodyne Inc., Longmont, Colo., which introduced a 26M-byte fixed /25M-byte
removable 8-in. cartridge last year, is expected to introduce its first fixed drive in October.
The new 8-in. drive is expected to compete with new drives with capacities as large as
160M bytes from Control Data Corp. and Fujitsu America.

APPLITEK PLANS COMBINED CSMA /CD, TOKEN-PASSING LAN SUPPORT
A Wakefield, Mass., local-area-network start-up, Applitek Corp., is planning fall
introduction of a 10M-bps LAN access method device. The device, called UniLINK, will
support both CSMA /CD and token-passing devices on one network. UniLINK is designed to
be installed using a bus or tree topology and can run on baseband, broadband and fiber-
optic networks. Price per port, the company says, will be competitive with products in the
$400 to $1500 range.

ROSSCOMP TO COUNTER TANDON’S §%-IN. TAPE DRIVE
Rosscomp Corp., a manufacturer of “&-in. tape drives, will answer Tandon Corp.’s recent
announcement of an 8-in. tape drive with a 5%-in. version of Tandon’s product. The
Rosscomp drive will store 160M bytes and has a recording density of 8000 bpi. Rosscomp
will not use a cartridge as does the Tandon product, but instead a 4-in. reel like the one it
uses in its 8-in. drive. The tape drive is expected to sell for $300 in large OEM quantities.

TECHFILES: A quick look at industry developments
Printer files: Patent watchers have noted considerable recent activity in thermal-transfer
technology by IBM Corp. The technology is aimed at cutting the cost of consumables by
allowing a resistive tape or ribbon to be continuously reinked from a dispenser. A thermal
head then melts the ink to transfer the image to plain paper. Alternatively, a stylus array
conducting electric current could be substituted for the thermal print head. Oki Electric
Corp., the Japanese parent of Okidata Corp., is said to be working on a similar technology.
It uses an ink-roll substrate that can be reinked from a reservoir.

Software files: Language Resources Inc., Boulder, Colo., plans to begin deliveries this
month of its Pascal compilers and assemblers to Motorola Microsystems. Motorola in turn
will market and support the software for its 68000 microprocessors under a nonexclusive
agreement. The $8500 compiler package from Language Resources runs on Digital
Equipment Corp. VAX minicomputers and IBM Corp. 370 mainframe computers under
VMCMS or MVSTSO operating systems....A possible fertile area for software developers is
notebook computers such as the Epson America Inc. HX-20, the Hewlett-Packard Co. HP
75 and the Radio Shack model 100. Quickview Systems, L.os Altos, Calif., is working on a
Rolodex-like package that could be the basis of other notebook-sized applications. The
software is written in FORTH.

Systems files: IBM Corp. may also farm out its new low-end ‘‘Peanut’’ microcomputer to
Hong Kong manufacturing company Atlas Ltd. Atlas, which last month announced it
would manufacture IBM’s 4-in. drive in its Hong Kong and Malaysian facilities (MMS,
July, p. ?7), is bidding to build the complete system incorporating the drive. The new
system is said to be priced at less than $1000 and requires high-volume manufacturing to
make it profitable.
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Random disk files: The small disk interface controversy has heated up again as Priam
Corp., one of the 26 signers of a document establishing the enhanced small disk interface
backed by Maxtor Corp., has joined controller maker Xebec Corp. Priam and Xebec have
announced a jointly manufactured product built to a 5%-in. version of the American
National Standards Institute’s standard for 8-in. disk drives. In addition, Priam and Xebec
planned an industry forum last month to which they hoped to draw uncommitted disk
drive manufacturers IBM Corp., Digital Equipment Corp., Tandon Corp. and Seagate
Technology. The invitation list also included almost every other manufacturer of disk
drives and controllers—including Maxtor. Meanwhile, the companies backing the ESDI are
still refining the interface to the satisfaction of its various users. Control Data Corp. is
expected to give the ESDI a big boost this fall by announcing an ESDI interface on its
5%-in. ‘“Wren.”’....Applied Information Memories, Milpitas, Calif., which had planned a
500M-byte perpendicular-recording, 5%4-in. Winchester disk drive as its first product, will
now concentrate on a less ambitious 140M-byte drive using a longitudinal linear actuator.
The actuator will bring the average access time of the drive to less than 18 msec.

Notes from overseas: Officers at Fortune Systems Corp.’s long-established European
subsidiary say they are within sight of landing their first private-label OEM contract. A
letter of intent exists between Fortune and Hermes Precisa Ruf Computer GmbH, which
controls about 5 to 6 percent of the German small-business-systems market. The
agreement hasn’t reached the contract stage yet; Altos Computer Systems caused a delay
with a late bid on behalf of its 68000/ UNIX machine. The synergy between Fortune and
HPR can probably be traced to the fact that their managers are both alumni of Nixdorf
Computer Corp. and Computertechnik Mueller, and are neighbors in a Frankfurt, West
Germany, industrial park. HPR’s terms reportedly call for less than 1000 machines over
the next two-and-one-half years. HPR wants an upgrade for the Mercator 8086 units it
resells....0Osborne Computer Corp. chairman Adam Osborne confirms reports that his
company quietly closed its European headquarters in Switzerland and fired its European
general manager Fransisco Alburquerque. Reasons for the closing and the firing, Osborne
says, were unbearable overhead and poor performance, respectively, but he provides no
other specifics. Alburquerque will not be replaced, and Osborne/Europe will be
decentralized, with each national entity operating independently. Osborne is uncertain
whether the 25-man headquarters support team was laid off because, he says, ‘‘Day-to-day
operations are in the hands of our president.’”’ Osborne also claims the company never
intended to go public, and that the company is profitable now to the tune of 5 to 10 percent
after taxes on a $110 million turnover....Involved third parties say they have been told by
IBM U.K. that the Personal Computer will become a Value Added Remarketer product
there, probably in September. IBM U.K. recently quashed its Series/1-only VAR program
to pluck out undesirable dealers. However, IBM’s special PC sales subsidiary, IBM U.K.
Product Sales Ltd., will administer the program under a concept likely to be extended
throughout Europe. Whether Germany’s PC subsidiary will get to oversee such a program
is questionable. IBM Deutschland Produktvertrieb GmbH’s power to appoint dealers has
recently reverted to parent company IBM Deutschland. The subsidiary’s sales manager,
Hermann Caffier, claims it’s because Produktvertrieb has too much work. However, other
IBM sources say it’s because the subsidiary mishandled the signing of Metro, Germany’s
biggest discount chain, catching some unfavorable publicity and alienating traditional
dealers because of Metro’s ability to undercut them severely without offering any
support....Carl Jeremias, president of Computertechnik Mueller GmbH, the first German
company to develop its own 32-bit minicomputer, says he wants a 16-bit microcomputer
for the company’s line. Computer purveyors such as Burroughs Corp. acknowledge that
Computertechnik Mueller GmbH has been looking outside the company for an OEM
microcomputer....British microcomputer manufacturer, Torch Computers, Cambridge,
England, is suing Tandon Corp. for $10 million. Torch claims that it lost $10 million worth
of business last year as a result of defects in disk drives purchased from Tandon.
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SURVIVAL OF THE FITTEST.

A sk major OEMS and they’ll 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

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/TOH ELECTRONKCS

A world of Quality




designers create circuits

- We can give you a plug-in and software with only
~modem that is smaller and less the features you need,
~ expensive than you ever thought : utilizing your existing power
~ possible. Our custom modems have supply and interfaces. We use
‘been field-proven in over 10,000 CAD/CAM technology to produce
installations. They take up a remarkably ~ your custom modem in
small space and add the value your as little as 60 days ARO.
?r?nc\’l:t?emdt.o st;and - For all the exciting details phone

Dick Bessey, Vice President, Custom
Products: 800-538-5121, or write him

3 i
0/ 5.3 BE c/0 Ven-Tel, Inc,, 2342 Walsh Avenue,
. ‘1% VEN-¥ Santa Clara, CA 95051 (408) 727-5721.
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Mini-Micro World

NEWS

The Pyramid 90X is built around a three-board CPU with a 120-nsec. cycle time. The
Pyramid 90X is comprised of instruction, execution and microcode sequencer units, employs
reduced-instruction-set architecture and was designed to run UNIX.

Pyramid builds UNIX supermini with
reduced-instruction-set architecture

Pyramid Technology Corp. is, to
say the least, an ambitious start-up.
Playing David to Digital Equipment
Corp.’s Goliath, the Mountain View,
Calif., firm is loading its slingshot
with a high-end 32-bit minicomputer
aimed squarely at DEC’s market-
dominating VAX-11/780 and de-
signed from the ground up to run
Western Electric’s UNIX operating
system. To make the challenge more
dramatic, Pyramid is basing its
system on the commercially untried
reduced-instruction-set computer
architecture, an experimental de-
sign Pyramid engineers say will
deliver improved supermini price/
performance compared to complex-
instruction-set computers like the
VAX.
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“We will be the first supermini-
computer supplier totally dedicated
to UNIX,” says Pyramid founder and
president Ed Dolinar. While Doli-
nar estimates VAX has 80 to 90
percent of all UNIX superminicom-
puter installations, he points out
DEC has not yet sold or supported
the Western Electric operating
system. Although DEC has promised
to do so by year-end (MMS, May, p.
47), Dolinar says the mounting
demand for both UNIX and higher
performance minis is creating
opportunities.

“UNIX will make such a funda-
mental change in the computer
industry it will be comparable to the
advent of distributed data process-
ing,” Dolinar says. He estimates

that by 1986 the market for
superminicomputers running UNIX
will swell to $2 billion annually—
nearly half of the $4.8 billion that
International Data Corp. forecasts
for the entire supermini business
then. Dolinar reasons that even if
DEC and its competitors jump on the
UNIX bandwagon, they will still
have to devote most of their
resources to an installed base
running their proprietary operating
systems. “We're like any young
company; we're not carrying any
baggage,” he says.

That reasoning, and a develop-
ment and marketing team drawn
from top minicomputer companies,
has at least convinced members of
the venture-capital community. An
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initial venture-capital offering of $6
million was led by Cable, Howse &
Cozadd, a Seattle, Wash., firm that
helped launch Convergent Techno-
logies. Capital Management, Crown
Associates, Harvest Ventures and
Vanguard Associates also partici-
pated. A second round was sched-
uled to close last month, giving
Pyramid a total of $20 million, the
funding it needs through next
summer.

Designed to deliver at least twice
the performance of a VAX-11/780
running UNIX, the Pyramid 90X is
built around a three-board CPU with
a 125-nsec. cycle time. The CPU is
comprised of instruction, execution
and microcode sequencer units. It is
implemented with fast Schottky TTL
technology on 14- X 16-in. boards
and includes 528 32-bit registers. In
addition to 16 global registers, there
are 16 levels of 32 registers each,
which are stacked in such a way that
half the registers on each level are
accessible to the next level via a
“window.” Robert A. Ragan-
Kelley, vice president of architec-
ture and planning, says one of the
benefits of this design is the
efficient passing of parameters. The
overlapping accommodates 16 levels
of procedure calls without perform-
ing a save-and-restore operation.

The high number of registers and
a large (8K-byte) microcode are
basic to the reduced-instruction-set
computer concept. The theory,
which has been put forth in
computer science research over the
past few years, is that a machine
that executes simplified instructions
rapidly can perform better in
high-level languages such as C than
can machines with complex instruc-
tion sets, in which the machine
instructions resemble those of a
high-level language compiler. In
addition to more efficient execution
of high-level language programs,
RISC enables a system designer to
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work faster and avoid design errors
that Ragan-Kelley says often occur
with complex-instruction-set proj-
ects. He predicts that a new
generation of RISC machines will
emerge in the late 1980s.

piggyback 64K-bit RAM chips on
2M-byte boards, and marketing vice
president Frank Madren says the
design will also accommodate 256K-
byte parts for 8M-byte memory
boards.

Pyramid 90x is the product of a
nearly two-year development that
began when Ed Dolinar left his post
as general sales manager for the
Mil-Spec Computer division of Rolm
Corp. in the fall of 1981 to found
Pyramid Technology Corp. He was
joined by co-founder Robert A.
Ragan-Kelley, vice president of
architecture and planning. Ragan-
Kelley is a computer scientist who has
worked for 1IBM Corp. and Hewlett-
Packard Co. and has consulted for
Amdahl Corp. and Apple Computer
Inc.

PYRAMID BACKGROUND

‘been in product planning/marketing

Other members of the Pyramid
team include Fred A. Ordemann, vice
president of system development, a
veteran of 1IBM and Control Data Corp.
and designer of BTI Computer
Systems’ 32-bit mini. Vice president of
software development H. William
Gimple is a 10-year veteran of HP who
helped convince management there
to adopt uNix. Frank Madren, vice
president of marketing, held the same
title at Plexus Computers Inc. and has

posts at Prime Computer Inc. and
Data General Corp.

Pyramid claims the result of the
RISC implementation is a 30-percent
improvement in execution time
compared to a complex-instruction-
set computer system. In a compari-
son with 66 instructions for the DEC
VAX procedure for an addition,
Pyramid officials say, the RISC
system requires only nine instruc-
tions. To enhance performance
further, Pyramid has implemented
its C, FORTRAN and Pascal compilers
in a way that keeps local variables,
procedure parameters and tempo-
raries in the register stack.

The Pyramid 90X design also
includes a three-tiered memory
organization with virtual address
space, physical memory and a
high-speed, 4K-byte set-associative
instruction cache. It can address as
much as 32M bytes of physical
memory and 4G bytes of virtual
memory and can support 120
terminals. Pyramid uses stacking to

The company uses a proprietary
32M-byte-per-sec. Xtend bus, which
was devised after the company
abandoned an earlier design based
on a licensed bus architecture. The
Xtend bus ties the CPU and memory
to intelligent 1/0 processors, which
include TTL-based terminal control-
lers accommodating 16 CRTs each,
MC68000-based disk and tape con-
trollers and an MC68000-based
Multibus adapter. An SMD interface
supports 80M- and 474M-byte Fujit-
su disks and 160M-byte Control
Data drives.

The Xtend bus also supports
“performance modules,” which will
be offered in later releases. The
modules may include subsystems
for array processing, database
processing, graphics and Ethernet
connections. The bus is also
designed for a growth path to
multi-CPU versions in which two
more processor buses can be
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The Pyramid 90X’s Xtend bus ties the CPU and memory to intelligent 1/O processors, which include TTL-based terminal controllers and
an MC68000-based Multibus adapter. Future releases may include two more processor buses attached to the Xtend bus.

attached to the Xtend bus. Future
designs also call for backplane
extensions.

Madren says an average Pyramid
90X configuration will support 32
users and carry a price tag in the
$125,000 to $150,000 range. A
typical $125,000 system would
include 4M bytes of main memory, a
474M-byte disk, one 16-line terminal
controller, a 1600-bpi tape drive, a
cabinet, cabling, a CRT console and a
UNIX license. List price of a
comparable VAX-11/780 with 4Mm
bytes of main memory, a 456M-byte
disk, eight ports, a 1600-bpi tape
and the VMS operating system is
$208,000, a DEC spokesman says.

Madren says a typical large
Pyramid 90X supporting as many as
64 users, three 474M-byte disks, 8M
bytes of main memory, a 1200-lpm
printer, a console, a UNIX license
and a required second cabinet would
be priced at about $280,000. For
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OEMs wishing to do significant
hardware integration, Madren says
the company offers a 1M-byte
system without magnetic storage
peripherals for around $80,000.

Pyramid’s UNIX System V, called
0sX was adapted in house for the
virtual-memory system and draws
on Berkeley BSD 4.1 extensions to
the Western Electric product.
Modifications include streamlined
system calls and trap processing,
demand paging and use of an
MC68000-based system support
processor to simplify system config-
uration. The support processor also
performs diagnostics for the entire
system, Madren notes.

Madren says the system will be in
beta tests this month and is
scheduled for end-user shipments
next month. He reports that early
orders for the system amount to
about $10 million, but declines to
identify Pyramid’s customers. Pyra-

mid expects to ship 100 to 200
systems in the first year. The
products will be initially aimed at
program-development applications
in which vAXs are used. The
company will then target traditional
DEC OEMSs, major computer compa-
nies looking for a UNIX engine and
major end users. “Our target is
people who want a large system and
the safety of a standard operating
system. The software is really the
driving force,” Madren says. Other
markets for Pyramid hardware
include business data-processing
applications in which the supermini
will be at the heart of networks of
desk-top or cluster systems running
UNIX and networked via high-speed
communications facilities such as
Ethernet. Ethernet is available
with a $3500 hardware option and
a $9000 software package. The
current system is built with
floating-point microcode, but future
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versions will offer a floating-point
processor that will enable Pyramid
to address real-time markets,
Madren says.

IDC analyst Aaron Goldberg says
Pyramid would be successful if it
really performs better than the 780.
With the possible exception of the
recently introduced Data General
Corp. MV/10000, he says, no
significant performance increases in
the high-end market for "32-bit
virtual-memory minis have oc-
curred in the past few years. “At
the top end people are trapped,” he
points out. As for the RISC
architecture, he says, “You could
run into some limitations, but I'd
rather wait and see what the
market says before I judge it.”

Bill Rosser, director of small
svstems research for the Gartner
Group, is also skeptical about RISC.
“If RISC is valid, then they could do
well, but I don’t think the cards are
in on RISC.” He points out that some
computer scientists are equally
convinced that language-directed
architectures with more complex
instruction sets are the right
designs for high-level language
systems.

At Venture Development Corp.,
computer division manager Tim
McMahon says, “I'm not sure UNIX
is going to sell machines at the high
end.” He notes that high-end
customers are looking for high
computational powers for such
applications as CAD/CAM and real-
time processing, in which the appeal
of transportable software is less
than low-end commercial markets.

But Yates Ventures analyst
Eileen Skrabutenas says UNIX will
become the centerpiece of net-
working among microcomputers,
minicomputers and mainframe com-
puters and predicts that major
supermini manufacturers will turn
to UNIX over the next year.

—Geoff Lewis
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Zilog previews a 32-bit chip

While the world is still experi-
menting with applications for 16-bit
chips introduced over the past four
years, Zilog Inc. is hastening to be
one of the first on the OEM market
with a true 32-bit microcomputer—
the z80000—with 32-bit registers
and data paths. Zilog says the
780000 performs as many as 5
million instructions per sec. Howev-
er, doubts persist that the market
for 32-bit systems can approach that
of Zilog’s highly successful z80 or
even the z8000, which is only now
showing some of its potential.

“This is the sex and glamour chip
that brings business in the door,
while the less glamorous, lower
performance chips do the volume,”
says Jim Ready, vice president of
operating - system software-
development firm Hunter & Ready,
Palo Alto, Calif.

Although Bell Laboratories, with
its Bellmac 32, and Hewlett-
Packard Co. have developed sys-
tems based on their in-house 32-bit
chips, neither chip is available
commercially. Industry observers
speculate that Motorola Inc. has
purposely withheld the introduction
of its 32-bit 68020 chip because of
concerns about the viability of the
market. Motorola officials contend,
however, that they have cleared the
path for the full 32-bit chip with the
acceptance of the 68000 and
accompanying application software.

Intel Corp. and National Semi-
conductor Corp., the other two
major players expected to figure in
the 32-bit commercial market, have
not made a product announcement.
(Intel plans to compete with the
386, rather than the previously
introduced 432.) Both are expected
to enter production within six
months of the 280000, scheduled for
the last quarter of 1984. Zilog says

the first board-level product will be
available in early 1985. Sources say
Zilog is announcing its next
generation of microcomputer chips
to assure system manufacturers of a
viable upgrade for the 28000, just as
the company introduced the 800 as
an upgrade for the z80. (MMS, June,
p. 23).

The z80000 will feature on-chip
cache memory, previously reserved
for mainframes. The cache mecha-
nism keeps copies of the most
recently referenced memory loca-
tions, a function that had been
slower in previous microprocessors
because it was performed external-
ly. Another mainframe attribute is
an extended processing architecture
to support floating-point operations
capable of 30 million instructions
per sec.

The z80000 is said to be fully
binary compatible with the z8o000,
which, Zilog says, was planned. The
780000 can use all hardware and
software designed for the Z8000,
says Dave Stevenson, vice presi-
dent of marketing for the compo-
nent division at Zilog. “The Z8000
was designed from the start to be
evolved into a 32-bit machine,” he
says.

However, Ready believes soft-
ware-conversion problems will
cause a delay in software availabili-
ty. “Even in similar chips, like the
68000 and 68010, there are subtle
changes beyond the porting prob-
lem that is common,” he says. As a
result, Ready believes, it will be
some time before application pro-
grams are developed for the Z80000.

Whether programmers occupied
with meeting the high demand for
16-bit software will welcome the
32-bit chip remains to be seen.
“Chip makers seem to be able to
develop higher performance chips
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faster than software writers can
write software for them,” Ready
notes.

The primary market for the
Z80000 is expected to be in CAD/CAM
workstations, a market not nearly
as high volume as the market for
personal computers using 16-bit
chips. The CAD/CAM workstations
are expected to take advantage of
the microprocessor’s ability to
identify and address from 1 bit to 32
bits as a bit string and manipulate
that string for high-resolution

graphics. System configurations are
expected to require a minimum of
20M to 30M bytes of storage. The
graphics are expected to boost the
microprocessor into the video-game
market. Zilog also expects to attract
high-end personal-computer manu-
facturers with the Z80000’s ability to
address 4G bytes of memory
directly.

Zilog estimates that the chip will
sell for around $125 each, although
prices may change drastically by the
time production quantities of the

chip are produced next year. The
price is much higher than the
less-than-$5 z80 but lower than the
$130 Motorola 68000. Analysts
expect the price for the 68000 to
drop by next year, however.

Zilog officials note that the z80
was priced at $125 when it was
introduced six years ago, and that
the z80000 is likely to repeat the
Z80’s price erosion.

—Robert A. Sehr

Western Electric and chip makers

ally on UNIX System V ports

In an effort to promote a standard
version of the Bell Laboratories-
developed UNIX operating system
among microcomputer systems,
Western Electric has forged new
alliances with major U.S. semicon-
ductor manufacturers. The AT&T
subsidiary has signed letters of
intent with Intel Corp., Motorola
Semiconductor Products Inc., Na-
tional Semiconductor Corp. and
Zilog Inc., under which the four
microprocessor manufacturers
would develop versions of the recent
UNIX System V release. Those
versions in turn would be tested and
approved by Western. Source-code
versions of the “ports” will be
owned and resold by Western, while
the semiconductor manufacturers
will handle binary licensing and
support for system OEMs.

The move, which came in the form
of a joint announcement at the
National Computer Conference, will
extend AT&T support beyond Digital
Equipment Corp.’s VAX and Bell’s
B3 computer architectures for the
first time. In the past, microcom-
puter manufacturers have supplied
their own UNIX ports or have relied
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David House, Intel Microcomputer Group vice president and general manager, says of
the agreement by the major semiconductor houses to support UNIX, “We’ll continue to shoot
at each other, but we've now agreed to use the same caliber bullets.” Tom Beaver, vice
president and director at Motorola Microsystems, and Tom Crowley, vice president of
software systems at Western Electric, sit to the left of speaker Randy Parker, vice president of
National Semiconductor’s microcomputer division.

on third-party houses like Microsoft
Corp., Unisoft Corp. and Aleyon
Corp. to develop UNIX microcom-
puter packages. Western Electric
vice president of software systems,
Tom Crowley, says the new
microcomputer versions will carry
the same license fees as the VAX
($43,000 for the source-code license
and $25,000 for rights to sell binary
copies).

The original announcement was
made without the participation of
Zilog, but the Campbell, Calif.,
Exxon subsidiary signed its letter of
intent the following week. Vice
president of marketing and strate-
gic planning David J. Guzeman

concedes that Zilog was caught off
guard by the joint announcement,
but maintains that it had been
negotiating its own agreement prior
to the Ncc.

Zilog, which developed Zeus—its
own version of UNIX—for the 16-bit
Z8000 microprocessor in 1981,
joined its competitors in hailing the
Western Electric pacts as a way of
advancing UNIX as a standard
medium for supporting transport-
able software applications. Randy
Parker, vice president of National
Semiconductor’s microcomputer di-
vision, says, “The result will be one
common operating system. Soft-
ware portability will be a reality.”
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Intel Microcomputer Group vice
president and general manager
David House quips, “We’ll continue
to shoot at each other, but we've
now agreed to use the same caliber
bullets.”

Intel, which has been -closely
linked to Microsoft in that compa-
ny’s efforts to promote the UNIX-
based XENIX package among Intel
customers, will support both the
UNIX System V iAPX 286 (as ‘the
Western Electric-based product will
be designated) and the recently
completed XENIX 286 package,
House says. “XENIX 286 will be
aimed primarily at commercial
applications. The relationship be-
tween MS/DOS and XENIX will
continue to provide a nice upward
migration path from desk-top com-
puters to larger systems,” he says
of his company’s strategy.

The impact of the Western
Electric contracts will not be known
for some time, since the earliest
Western Electric-sanctioned Sys-
tem V is not due until this month. It
is promised by Motorola, which will
make the first release on its
Exormacs development system.

Suppliers of UNIX-derived opera-
ting systems, however, are predict-
ing that the market will continue to
demand their products and exper-
tise—particularly in fitting UNIX
into commercial environments.

At Microsoft, where considerable
resources have been devoted to
making XENIX the most popular
microcomputer implementation of
UNIX on commercial systems, the
potential ill effects of the Western
Electric alliance are being down-
played. Product marketing manager
for operating systems software
Mark Ursino maintains, “AT&T is
where we were three years ago. It'’s
one thing to get VAX UNIX to run on
a microcomputer, but what we've
done is to develop a microcomputer-
oriented operating system with the
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right marketability.”

XENIX, which runs on Intel
8086/88/286 family processors and
on the Motorola McC68000, will
continue to have advantages over
the straight System Vv to be offered
by Western Electric and the
semiconductor manufacturers,
Ursino claims. Among the XENIX
advantages, he says, are lower OEM
pricing and OEM support as well as
enhancements such as a more
commercially oriented user shell-
and record-level locking. “We have
20 man-years invested in making
XENIX a commercial product,” he
points out. Industry analyst Jean
Yates of Yates Ventures adds, “In
that respect, Ursino is right. In
fact, Microsoft probably has a
thousand years on Western Electric
when it comes to figuring out what
is needed in a standard operating
system for multi-user small-
business computers.”

Yates predicts that XENIX will
have to diverge from the standard
UNIX path. While arrangements
with the semiconductor suppliers
will “ultimately drive the Western
Electric product as the standard
microcomputer version of UNIX,”
Yates says, “The business micro-
computer user wants only a small
part of System Vv, and that is what
XENIX will provide.” She explains
that many of the UNIX facilities used
by program developers won’t be
needed in commercial applications.

Both Intel and Microsoft spokes-
persons have confirmed that Micro-
soft has been retained to perform
the official System v port for the
286. Despite industry reports that
Motorola, National Semiconductor
and Zilog would farm out their UNIX
System Vv ports as well, the three
companies maintain they will do
their own. “It is incorrect informa-
tion that says Unisoft (which takes
credit for the bulk of the MC68000
implementations on the market) will

do our port. We will have our own
ready for August,” says Florence
Harteloo, Motorola product line
manager for software. Harteloo
says Motorola can meet the August
delivery date while its competitors
are shooting for the third and fourth
quarter. This is because Motorola
has been a beta test site for the new
Western Electric release. National
Semiconductor’s Parker says his
company will manufacture the
System Vv port, but may seek
outside help for certain portions.

At Unisoft, the Berkeley, Calif.,
UNIX “porting” house, marketing
vice president Bernard Silverman
says the Western Electric/Motorola
pact will not threaten his business.
“We have 80 to 90 percent of the
MC68000 ports, and Motorola has
asked for our continuing support.
We'll lay our value added on top of
System Vv,” he says. Silverman says
commercial users will still need
Unisoft enhancements such as
kernel performance speed and
file-system improvements, and re-
moval of the VAX machine-
dependent features. “The thing it
does do is make the market more
confusing, but it will still be less
costly for a system builder to come
to us. At Motorola, they will have a
source-code license and pay the
nonrefundable $25,000 for resale
rights,” he points out. A Unisoft
port, based on the Western/
Motorola MC68000 product, will be
less costly for OEMs and more
adaptable to commercial systems,
he predicts.

At Alcyon, vice president Bill
Allen says the Western Electric/
Motorola agreement at first ap-
peared to be “somewhat traumatic”
because his San Diego, Calif.,
company’s Regulus product had
been selected as a Motorola product
last fall. However, he says the move
does not close Alcyon out of the
UNIX market. “Regulus was de-
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WE'RE A BRAND
NEW COMPANY
WITH A BRAND
NEW PRODUCT.

WATCH EVERYONE
DUMP ON US.




AND READ WITH US.

AND DESIGN WITH US.

Introducing the Tandon Tape
Drive Company.

We're the newest of Tandon's
advanced micro peripherals compa-
nies. 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
company that just built its very first
tape drive. But we have the product
to back it up.

aiRE

INTRODUCING THE
TANDON TM951 TAPE DRIVE.

What's the world's biggest
producer 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.

CIRCLE NO. 16 ON INQUIRY CARD

AND DEPEND ON US.

Everything about our streaming
tape drive is pure Tandon. That's
because we have the highest degree
of vertical integration of any manu-
facturer in the business. 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
manufacturer. Our floppy heads
quickly became the industry stan-
dard. 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
storing your back-up data.

That approach has

paid off not only in a low
price but also in high data
reliability and performance.

.4

o

~  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 standard 54" 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 performance and reliability.

DISK BACK-UP THAT KEEPS
COSTS DOWN.

Providing the most advanced
technology at the lowest possible
price has made all Tandon com-
panies leaders in their fields.

That's exactly how we intend to
succeed In ours.

Five years ago our floppy
company was a newcomer in a
highly competitive market. Today
it's the world's leading supplier of
5Y4" 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.

S IATET T ]
aNQoin
THE MOST SUCCESSFUL DRIVE

COMPANIES YOU EVER HEARD OF.

TANDON TAPE DRIVE COMPANY

= deonCorporanon 20320 Prairie, Chatsworth, CA 91311, (213) 993-6644, TWX: 910-494-1721, Telex: 194794. Regi

nal Sales Offices: Boston (617) 938-1916 « New York (201

%7720 sAtlanta (404) 934-0620 » Chicago (312) 530-7401 » Dallas (214) 423-6260 * Irvine (714) 675-2928 » SmL\Un\ 408) 727-4545 « Fr uk!ull We i(( any 6107-2091,
Telex 411547 » London, England (0734) 664-676 Telex: 848411
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signed as a real-time operating
system that is compatible with UNIX
and is not based on the $43,000 UNIX
source code.” As a result, Allen says,
Alcyon can continue in the market
as a low-priced UNIX-compatible
product. “We will sell Regulus to

NEWS

OEMs for $37,000 for source code
and rights to sell 4000 binaries.
That works out to about $9.25 per
copy at the end-user level,” he
explains.

Alcyon’s product, which is also
used in commercial products like

CIE Systems series 680 computers,
offers other advantages, Allen says.
Regulus has the Berkeley C shell
and supports peripherals not includ-
ed in the Western Electric versions,
he points out.

—Geoff Lewis

Digital Research touts PC-DOS support
as move toward standardization

Digital Research Inc. claims the
key to standardization in the
microcomputer software world is
transporting high-level languages
among operating systems. DRI
believes it has taken a major step
toward that standardization goal by
supporting PC-DOS with its high-
level languages and productivity
tools. The announcement is the first
round in what DRI language division
marketing manager Carmen
Governale terms a “major retail
thrust.”

Due to be available this month for
PC-DOS are DRI's CBASIC compiler
with graphics, Pascal MT+; PL/1, C
Level 11 COBOL and programming
tools such as the Access Manager
and the Symbolic Debugger. The
Level 11 coBOL, which was devel-
oped by Micro Focus Inc., is the
highest priced at $1600. DRI will be
working with individual manufac-
turers on MS/DOS implementation,
says Governale. For MS/DOS, some
fine-tuning is necessary to iron out

Access Display
manager manager

screen 1/0 peculiarities.

He stresses that the move
provides a bridge to Concurrent
Ccp/M-86 and strengthens DRI’s
commitment to third-party soft-
ware vendors, enabling them to
expand their markets without
tailoring their application software
to a new operating system.
Governale says DRI will work closely
with software developers to help
them get their product to market
quickly. Programs written for
CP/M-86 can be recompiled in C to
run on PC-DOS, and vice versa.
Development work at DRI is done on
VAX-11/780’s and CompuPro micros.

Since PC-DOS is clearly the
standard operating system for the
IBM PC (both Future Computing
Inc. and Datapro Research Corp.
say the PC-DOS-to-CP/M-86 ratio is at
least 19:1), industry observers see
DRI's announcement as wise. “They
realize the reality of the situation—
don’t let pride get in the way of your
business sense,” says Egil Juliussen

COBOL DRI
animator kernel

of Future Computing, Richardson,
Texas.

MSA/Peachtree Software Inc. ex-
ecutive vice president Dennis Vohs
also sees such coexistence among
microcomputer operating systems
as the only form of standardization.
Since operating-system standardi-
zation didn’t occur in the mainframe
world, he says, it won’t occur in the
microcomputer world because so
much diverse software already
exists, especially in large corpora-
tions. Another example of this
coexistence is the Peachtext 5000
program, which transfers files from
such CP/M-86 programs as Wordstar
and PeachCale to the PC-DOS format.

Round two in DRI’s efforts toward
standardization was to occur late
last month in the form of a
Concurrent CpP/M-86 that emulates
PC-DOS. Governale says a full
ANSI-77-compatible FORTRAN is due
for beta testing next month and for
release in December. Governale also
acknowledges that DRI is collaborat-
ing with Digital Equipment Corp.
on a down-sized VMS operating-
system venture, which also may be
released late this year.

UNIX support is in the works, and
Governale says DRI will also attack
the growing market for less-than-
$500 home computers, for which
software is sold in cartridge form.

—David A. Bright
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é Apple Il compatible
64K of RAM

Ulc Upper & lowercase

/EEER\ Typewriter-style
amn  keyboard

Eﬂ VisiCalc keys

& 50-watt power supply

Built-in fan

At 12-key numeric pad

ACEWriter I

Sophisticated word processing that's easy to learn

ACECalc

VisiCalc®-compatible spreadsheet analysis
program with 80 columns of variable width

ACE Display card

Opens video display to a full 80 columns by
24 lines

ACE 80 CPU card

Allows you to run CP/M and Apple® Il
programs

@ ACE Dual Interface card

¥ Allows you to connect to local and remote
~ printers, terminals, computers and other
accessories

Apple |l compatible
64K of RAM
Ulc Upper & lowercase

keyboard

/EEE8\ Typewriter-style

A  12-key numeric pad
ﬁ& VisiCalc keys

& 50-watt power supply
Built-in fan

1983

Better.

And you thought Franklin

was good before.

Well, look at Franklin now. You'll find our ACE product line has £
grown ... and grown. To include sophisticated word processing.
Sensational spreadsheet analysis. And an array of peripheral boards.
So you can expand the capabilities of your ACE 1000 as your busi-
ness needs increase. Our product line’s not the only thing that's
grown. Franklin now has more than 1,000 authorized dealers

throughout the country. So, if you thought we were good before, FWKL'"

come see us now.

Apple is a registered trademark of Apple Computer Inc.
VisiCalc is a registered trademark of Visi Corp.

COMPUTER CORPORATION
Better than ever.

2128 Route 38; Cherry Hill, NJ 08002 Telephone: 609-482-5900; Telex: 837-385
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Start-ups Cogito, Microscience may succeed
in market for half-height Winchesters

With their ability to increase
storage capacity by 10M bytes or
more over conventional drives,
half-height Winchester disk drives
could potentially dominate the
low-end rigid disk drive market as
system designers await the outcome
of the standards controversy over
sub-5%-in. drives. Use of the drives
provides the extra storage by
allowing a wuser to insert one
half-height Winchester and one
half-height floppy disk drive into
the space typically occupied by a
single drive.

To take advantage of the market
for half-height Winchesters, every
major U.S. manufacturer of low-end
Winchesters, including Seagate
Technology, Tandon Corp., Mini-
scribe Corp. and Shugart Corp., as
well as Japan’s Mitsubishi and
Toshiba, have scheduled deliveries of
the drives for this fall. But despite
the established competition, two
start-ups, Cogito Systems Inc., San
Jose, Calif., and Microscience Inter-
national Corp., Mountain View,
Calif., are seizing the opportunity to
be the first on the market to ship
production drives to OEM custom-
ers.

Why would new companies want
to enter a market filled with
established competitors? Andy
Roman, vice president of marketing
for Cogito and former disk drive
industry analyst, says, “We're not
dependent on taking business away
from anyone. There’s plenty of
business around for all of us.”
Roman adds, “There were 250,000
drives shipped in this form factor
industry wide last year, and
supplies were not able to keep up
with demand. I don’t expect that
to change soon.”

28

The Cogito Systems Inc. 10M-byte half-
height drive uses oxide media. As a result,
the drive achieves only 345-tpi track density
and 8800-bpi recording density.

Jeffrey Liu, president of Micro-
science, echoes those sentiments,
and says, “There’ll probably be
more companies where we came
from.”

Both companies expect to be price
competitive, maintaining the low-
overhead, high-volume production
facilities demanded by the price-
conscious Winchester disk drive
market. Cogito’s 5M-byte drive is
priced at $575, and the 10M-byte
version sells for $600, both in
1000-unit quantities. Microscience’s
10M byte drive is priced at $580 in
quantities of 2500 to 5000.

One factor driving both compa-
nies is that their competitors are
busy with products other than
half-height Winchesters. “Compa-
nies like that set themselves in a
conflicting position; they have to
maintain the volumes of full high
drives for their customers,” says
Roman. “As a result, it will be
difficult to concentrate on half-

heights like we do.”

Neither start-up has invested in
innovative technology, relying in-
stead on the proven mechanical and
electronic components used in other
form factors. The companies are
concentrating on making the half-
heights durable for the rugged
environments in which they will be
used and on low power consumption
for battery-powered portable appli-
cations.

Microscience’s 10M-byte drive
uses a plated-media platter with
two heads on each surface. The
drive uses a closed-loop, servo-
positioning stepper motor and a
linear actuator. Servo information is
embedded on the track gaps to keep
the head centered on the data track.
The drive has a 5M-bit-per-sec.
data-transfer rate and a 55-msec.
average access time. It achieves a
recording density of 9680 bits per
in. and a track density of 648 tracks
per in.

Cogito’s drive will use only
oxide-coated media for now because
of inadequate supplies of plated
media. “I’'m very uncomfortable
with the shortage of plated media,”
Roman says. “We plan to use only
tried and true oxide media until the
question of supply is settled.” As a
result, the Cogito drive achieves
only 345-tpi track-density and
8800-bpi recording density, which
oxide media can comfortably handle,
Roman says.

The Cogito drive’s use of two
platters within its half-height box is
a first, Roman claims. Because 1BM
Corp. set a new storage record for
10M bytes with its PC XT, announced
three months ago, Roman expects
Cogito’s 10M-byte, two-platter ver-
sion to attract more customers than
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At I12S, we know what it means
to be an OEM—and what it
means to be a responsible OEM
supplier. So when we say 12S
delivers total OEM image
processing solutions, we speak
with confidence—confidence
based on proven capabilities
and system experience. They're
your assurance that—from
design to delivery—we’re the
people to complete your image
processing picture.

We’ll deliver a standard
system— or build one meeting
your precise needs. Either way,
you get top performance—
affordably, the way we’re known
for delivering in all areas of
image processing.

You see, from the beginning,
we designed our hardware for
easy integration—and our
software for genuine transport-
ability. We led the way in sensor

i
i

interfacing, in high-speed high-
resolution pipeline processing,
in image storage and retrieval,
and in multi-mode display
formats. Today, we still set the
image processing pace—in

OEM image

processing solutions.
That’s our business.
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areas like image data com-
pression and networking.

As an OEM involved with
image processing, you've got
important decisions to make.
The first one is easy. Learn how
I2S can deliver your total
solution. Write or phone 128,
1500 Buckeye Dr., Milpitas,
CA 95035, (408) 262-4444. Do
it now. Because your image is
important to both of us.

nternational
maging

Systems
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No, it's not a sale.

[t's just a way of telling the world that
Shugart now has a whole line of half-height
floppy disk drives.

Half of which are our new 5.25" Mini-
floppies. Or, if you will, mini Minifloppies.

The SA455/465 double-sided drives.

Both offer improved performance and
reliability over conventional minis. And more
design flexibility, because of a technology
that demands only half as much space.

So you can create smaller, more com-
petitive systems. Or build more storage
capacity into existing designs by putting
two drives in the space of one.

Moreover, both the 48tpi SA455 and
96tpi SA465 are compatible with their
relatives, the industry standard SA400/405
and SA410/460. So there's no need for a
major revamping of hardware or software.

And once theyTre in place, you'll find they
use 45% less power than ordinary 5.25"
drives. While delivering snappier access
times (in the case of the SA465, 3 msec
track-to-track). And even better reliability —
an impressive 10,000-hour MTBE A 25%
improvement over most full-height drives.

Then there's the other half of the story.
Our new 8" half-heights, the SA810 single-
sided and SA860 double-sided floppies.

They too give you more performance
and reliability out of a lot less hardware.

They too eliminate major redesign. Since
the controller interface, mounting holes

and internationally recognized DC power
supply requirements are fully compatible
with the industry standard SA801 and
SA851 8"drives.

The SA810/860 are also the only half-
heights offering true electrical compatibility
with the existing user base of over 4 million
8"disk drives.

And all our half-height drives feature
rapid-start direct drive DC motors for better
reliability, speed control and longer media
life than any other floppy disk drive.

Of course, Shugart still offers the indus-
try's most complete line of full-height floppy
and Winchester drives. Plus an extra-
economical 2/3-height Minifloppy,™the
entry level SA200.

And our newest small wonder the SA300
3.5"microfloppy.

All backed by the largest and most
experienced engineering, sales and service
organizations in the business.

Which is our way of giving you more.

Even if it's only half as much.

For more information, contact Shugart
Corporation, 475 Oakmead Parkway,
Sunnyvale, CA 94086, 408/733-0100
(Hamilton/Avnet, authorized distributor).

Shugart
Right from the start.

Milpitas, CA 408/263-2600; Costa Mesa, CA 714/979-1935; Thousand Oaks, CA
805/496-5388; Minneapolis, MN 612/574-9750; Richardson, TX 214/234-3568;
Framingham, MA 617/879-1700, Saddle Brook, N] 201/368-8445, Atlanta, GA
404/955-8968; Toronto, ONT 416/475-2655, Paris, France (1) 687-31-41, Munich,
West Germany 089-78-60-21; London, UK. (44) 4862-24527
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the 5M-byte, single-platter drive.
Microscience’s Liu believes more
sophisticated operating systems and
graphics systems will generate a
need for a 20M-byte half-height
drive. Microscience can fill that

NEWS

need, he says, by adding another
platter to the drive, and he expects
the company to do so soon.

Both Cogito and Microscience
plan high-volume production. Cogi-
to is moving into a new 50,000-sq.-

FCC will rule on BOCs

in third quarter

Ma Bell could be a grandmother
soon—a real possibility as the
Federal Communications Commis-
sion begins inquiry and rule-making
proceedings to examine whether
local Bell operating companies
should be required to establish
separate subsidiaries. The subsid-
iaries would offer customer-premise
equipment, cellular radio and en-
hanced communications services.

Under the agreement reached
last year by AT&T and the U.s.
Justice Department in settling the
antitrust suit against the telephone

company, Bell's 22 local operating
companies are scheduled to be
reorganized into seven regional
companies, each with assets be-
tween $15 billion and $22 billion, on
Jan. 1, 1984. The FcC and Bell
competitors fear that the Bocs will
cross-subsidize their competitive
offerings with revenue from local
exchange services and attempt to
stifle competition within their
regions by restricting access to local
telephone lines and switches.

The rulemaking proceeding is
also a not-so-subtle move by the Fcc

ROSTER OF LARGEST TELEPHONE COMPANIES THAT MAY
CHOOSE TO OFFER CPE AFTER DIVESTITURE

ft. facility that has a per-shift
capacity of 100,000 drives per year.
Microscience plans to add capacity
to produce 200,000 drives per year
per shift.

—Robert A. Sehr

to reassert its regulatory control
over at least a piece of the Bell
system and have a say in how the
nation’s telephone network looks
after divestiture. The structure of
AT&T has largely been shaped by
the antitrust suit settlement and the
court’s conditional acceptance of the
agreement as outlined in its
Modified Final Judgement issued
last August.

The MFJ would permit BOCs to
offer cellular radio services and
customer-premises equipment after
Jan. 1, along with the basic local
exchange telecommunications, ex-
change access and printed directory
functions. The court’s approval of
the antitrust settlement, however,
specifically prohibits the BoCs from
offering what the MFJ termed
“information services.” Several
comments received by the FCC point
out that a fine distinction exists
between what the commission calls
“enhanced services,” and what the
MFJ defines as “information ser-
vices.”

Comments from the Computer
and Business Equipment Manufac-
turers Association state, “In the
MFJ, BOCs are limited to local
telephone service and barred from
the provision of information services
—services which the court charac-
terized as essentially the equivalent
of ‘enhanced’ services as defined by
the Computer 11 decision.

In its notice of proposed rule
making (Docket 83-115), the FcC
asserted that there was no clear
correspondence between the court’s
view and the commission’s defini-
tions of, essentially, value-added
telecommunications processing.
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 balanced images and reduces the ‘‘stairstep”

High resolution, low cost graphics
should be more than a retrothought.

- Why settle for a low resolution retrofit graphics terminal
when you can have a VISUAL high resolution terminal
with quality and reliability built in. And at a cost
that makes retrofits overpriced.

The VISUAL 500 and VISUAL 550 emulate the
Tektronix™ 4010/4014 but cost only about half as
much. And they provide 585(V) x 768(H) resolution
for sharp text and graphic display on a large 14"
screen without the need to add boards or change
the CRT. This superior resolution offers the ideal
vertical to horizontal dot density ratio of 1:1 for

effect you get with most retrothoughts. ,
The VISUAL 500 provides selectable emulatlons

of the DEC VT52; Data General D200, Lear Siegler VISUAL 500/550
ADSMSA" and Hazeltine 1500 terminals. The , e iy
- VISUAL 550 is DEC VT100" protocol-compatible VISUAL : ]
as well as a character or block mode terminal el , e
whiah complies to the ANSI X3.64 standard. 500 | 550 | VI6ADS | V640 | DQB50S | DQG5OM | PLUS | SG200 | S6480
Call or write for a free comprehensive refer- Vertical Resolution 55 (585 | 240 (480 | 240 | 480 |240 | 240 | 480
~ ence booklet on graphics terminals including Horizontal Resolution 768 | 768 | 640 | 640 | 800 | 800  |1225 |1225 | 780
i aglo&sary of graphws buzzwords Dot Density Ratio e e Wb L g
. Screen Size 0 e e e sy 1 e
Tektronix 4014 Compatible [STD {STD | NO N0 | NO SO [N0o [STD |'SID
Data Tablet Support SIb S0 | NO PNO OFT | OPT GiND NO NO
MultiVendor Printer Support [STD. | STD 0PT 0PT OPT OPT OPT. | OPT | OPT
, .~ |8Dir CrossHairCursor .~ {STD. | STD | N0 |NO | NO NO  [OPT | OPT |OPT
Programmable Function Keys| STD S1D NO NO NO NO NO NO NO
See s yoursel" Tilt/Swivel Enclosure STb | STD NO NO NO NO NO NO NO
Tech Compatibility VI52 | VT100 | VT100 | VTI00 | VT100 | VTL00 | VTL0O | VT100 | VT100
mnsm“m’mﬂ'm’”"mwm 876 ADM3A | VISZ | V52 | VI52 | V52 | VI52 | VT2 | V52 | VTB2
Telephone (617) 851-5000. Telex 951-539 il
PRICE (suggested list")  |$2,485| 2,695 | 3025 13,355 | 3025 | 3510 | 2890 | 3390 | 3190

h"l‘letrdthbh'x}iis‘ price includes DEC VT100 terminal based on pubﬁéﬁsi information as of 4/1/83
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SECOND GENERATION
96 TPI DISK

NO OTHER
PRODUCT LINE
IS EXPRESSLY
DESIGNED FOR
PRECISION

96 TPI
PERFORMANCE.

What makes one computer a better buy
than another?

How about a 96 tracks-per-inch drive?
It can pack more than a megabyte on a
single flexible disk.

Today, over 20 microcomputer manufac-
turers are marketing 96 TPI disk systems.
And thanks to a new diskette engineered
to standards previously unattainable, 96
TPI performance can now be as reliable as
48 TPI.

The product that makes this possible is
the Xidex Precision™ Flexible Disk.

A TANGIBLY SUPERIOR DISK.

We had no choice. To turn out a highly
reliable 96 TPI product line in volume, Xidex
had to build the most automated and ad-
vanced disk manufacturing facility in the
world.And we had to find ways to enhance
current capabilities in materials, magnetic
formulations, manufacturing and quality
control.

The best substrate. We start with the
most stable polyester substrate commer-
cially available.We can command the best
because we're the world's largest purchaser
of polyester substrate. Using a superior
substrate makes the disks less suscepti-
ble to distortions caused by temperature
and humidity.

And that's just the beginning.

Tighter hub hole specs.We reduced the

accepted tolerances on the center hole
diameter by 50% (from .001"t0.0005") to

MINI-MICRO SYSTEMS/August 1983

decrease the risk of head to track mis-
alignment.

Improved signal strength.We coat with a
unique magnetic particle that has a signal
level almost 20% higher than average. (This
was accomplished without any sacrifice in
overwrite and peak shift properties.) The
resulting “hotter” signal means you're less
likely to lose your data if head alighment is
less than perfect.

Better finishing. We use proprietary
binders and lubricants, and we polish the
disk to a higher luster than you're used to
seeing. This significantly improves signal
performance and assures longer life for
the disk drive heads.

More protective jacket. Jacket construc-
tion is particularly critical to 96 TPI perform-
ance. Xidex has selected a 10 mil jacket
that is 33% thicker than the industry aver-
age. The jacket not only feels more sub-
stantial, it offers greater protection from
contaminants, extended handling and ex-
tremes in temperature and humidity. Its
superior squareness and flatness allow it
to slip more easily into the drive and im-
proves double sided head compliance.The
all-polyester liner helps the disk to rotate
more quietly and with less torque.

Tighter quality control. Product testing
must also be a cut above accepted stan-
dards. Xidex disks not only go through the
most rigorous 100% test procedures, they
are also required to pass an additional out-
going quality check of 18 tests.

Xidex disks are 100% certified .. .to a
higher level than any other product. But
many users don't realize that “100% certi-
fied” simply means that the disks are cer-
tified against dropouts. Disks can fail for
other reasons, too. It's only because Xidex
controls all three critical areas—coating,
physical construction and testing—that we
can produce a reliable 96 TPI product.
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Naturally; our disks also offer a lifetime
warranty against manufacturing defects.

HIGH VOLUME
PRODUCTION CAPACITY.

Xidex's monthly shipments of disks have
been soaring since mid-1982. And we're
just barely tapping our capability. Our new
coating facility will be able to turn out over
150 million disks a year.

Our product line also includes a full line
of 48 TPI disks that are superior to any-
thing on the market. Available in 5%"and 8"
sizes, they are made to the same exacting
standards as our 96 TPI products.

A WORLD LEADER IN
PRECISION COATING.

As one of the largest manufacturers of
computer media products, we've been per-
fecting the art of precision, high speed,
volume coating onto polyester since 1969.
In fact, we currently coat more polyester
media products than all manufacturers of
flexible disks combined.

We're also the first vertically integrated
American manufacturer of flexible disks in
over five years.

If you'd like more information on the
most reliable 48 and 96 TPI disks that
money can buy, give us a call. We also have
a technical paper on 96 TPI disks that’s
yours for the asking.

Xidex Magnetics, PO. Box 3418, Sunny-
vale, CA 94088-3418. (415) 964-4652.
In California call toll free (800) 672-1403.
Outside California call (800) 538-1584.

V4

PRECISION™FLEXIBLE DISKS
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Section 64.702(a) of the FCC’s Rules
and Regulations states that “the
term ‘enhanced service’ shall refer
to services offered over common
carrier transmission facilities used
in interstate communications, which
employ computer processing appli-
cations that act on the format,
content, code, protocol or similar
aspects of the subsecriber’s transmit-
ted information; provide the sub-
scriber additional, different, or
restructured information; or involve
subscriber interaction with stored
information.”

The MFJ defines “information
services” as “the offering of a
capability for generating, acquiring,
storing, transforming, processing,
retrieving, utilizing or making
available information which may be
conveyed via telecommunications,
except that such service does not
include any use of any such
capability for the management,
control or operation of a telecommu-
nications system or the manage-
ment of a telecommunications
service.”

“The definition of enhanced and
information services are virtually
indistinguishable,” says the Associ-
ation of Data Processing System
Organizations. “The MFJ limits
BOCs to tariffed services; enhanced
services cannot be offered pursuant
to tariff.”

NEWS

Predictably, the BoCs and the
Communications Workers of Ameri-
ca, which largely represents Bell
employees, vehemently oppose the
imposition of separate subsidiary
requirements. The Associated Bell
Companies cite the costs of separa-
tion, the lack of manufacturing
capabilities and other vertically
integrated assets and the inability
to use “large inter-city revenues
that have been alleged to be the
source of funds for cross-subsidiza-
tion.”

The Department of Justice,
however, argues that the BOCs
should not be allowed to offer
cellular, CPE or enhanced services
at all. Because of their regulated
monopoly position in local telephone
service, the BOCs “may have the
ability and incentive to engage in
cross-subsidization and discrimina-
tion” against competing suppliers.
“The separate subsidiary mecha-
nism is recognized to be an inferior
remedy to divestiture between
regulated and unregulated busi-
ness,” the department asserts.

Another issue is the relative size
of the seven local exchange compa-
nies after Jan. 1 compared with
potential competitors. The North
American Telephone Association
submitted information that com-
pared the regional BoCs with GTE,
the largest independent telephone

GE entry helps spur
dot-matrix line-printer market

Printer manufacturers continue
to promote their new non-impact
entries. Nevertheless, one clear-cut
trend at the recent National
Computer Conference was the
renewed vitality of the line printer.
Many line printer manufacturers,
including General Electric Co.,
made introductions, perhaps
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spurred by IBM Corp.’s early May
introduction of the 4245, a high-end
2000-line-per-min. machine that
replaces the outmoded 3211 chain
printer.

“It’s not really that surprising to
see new products in this area,” says
Edward Webster, editor of printer
industry publications for Datek

company, in terms of assets, access
lines, operating states and employ-
ees (see table). The BOCs over-
whelm their largest carrier compet-
itors on an intra-region basis. NATA
cites figures to demonstrate the
economic dominance of the BoCs for
customer-premises equipment. In
PBX installations, for instance, the

‘largest of the GTE operating

companies—California—has a mar-
ket share for installed equipment in
1981 of only 14.6 percent of the
number installed by the Boc for that
region.

Less than a year after the birth of
“Baby Bell”—American Bell Inc., a
spin-off intended to offer advanced
communications and computer ser-
vices nationwide—the Bell System
could be on the verge of giving birth
to yet another generation of
unregulated youngsters.

And the question remains of what
sort of relationship the BoC off-
spring would have with American
Bell, either as rival siblings that
offer competing hardware and
services or as additional conduits for
American Bell equipment. The Fcc,
in its role as midwife for seven new
potential powerhouses in telecom-
munications, is expected to make its
decision during the third quarter of
this year.

—Stephen J. Shaw

Information Services Inc. “Many of
the present generations of line
printers were introduced quite a
few years ago; in some ways, the
new machines are overdue.” Com-
panies demonstrating 2000-lpm pro-
totypes at the show included Hitachi
Ltd. and Data Printer Corp.
Centronics Data Computer Corp.
drew favorable comments for the
print quality of its new Linewriter
400 band printer incorporating
linear print hammers that print at
300 to 500 lpm.

MINI-MICRO SYSTEMS/August 1983



PRO-V,

INTRODUCING A
GIANI STEP TOWARD
NO PROGRAMMING:

To fully appreciate what PRO-1V is, let’s begin with what it isn’t. (1 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-IV is the most advanced
business applications processor on the market today. [ In one processing environment
you can develop menus, screens, reports, system security, documentation and logic
operations. L] With minimal training, anyone with a fundamental understanding of
computers will experience significant productivity improvement in applications develop-
ment. L1 PRO-IV reduces the time needed to develop or modify an application by up to
80% when compared to conventional methods. STATE-OF-THE-ART CIES 680
PRO-1V is available on our CIES 680 state-of-the-art
68000-based business computer, utiliz-
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.
UNIX is a Trademark of Bell Laboratories. -

CITOH ELECTRONICS COMPANY

© 1982 CIES
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The hottest news in the line-
printer market is dot-matrix tech-
nology. GE tossed its hat into the
ring at NCC with its new 4000 series
matrix line printers. The GE 4030
and 4060, with print speeds of 300
and 600 lpm, respectively, are
tentatively priced at $5500 and
$8500, respectively, in single-unit
quantities. The 4000 series employs
a power-saving shuttle mechanism

NEWS

in which the bar holding the print
actuators oscillates parallel to the
print line. Both models also feature
operator-replaceable print modules
and resident graphics capabilities.
The printers are scheduled for
volume production beginning in the
second quarter of 1984.

Other matrix line-printer activity
at NcC included Hitachi’s demon-
stration of its AD 30 and 60,

Mannesmann Tally Corp.’s showing
of the 600-lpm MT-660 and private
demonstration of a 900-lpm proto-
type, and CIE Terminals’ introduc-
tion of integrated graphics for its
C1-300 and CI-600 printers.
Printronix Inc., the traditional
market leader for dot-matrix page
printers, introduced a printer/
plotter line matrix printer, the
4160, manufactured by Y.E. Data of

While impact printers continued to
reign supreme at NCc, it wasn't from
lack of numbers on the part of
non-impact offerings. Ink-jet and
thermal transfer printers were abun-
dant, yet most of them were testing
the market rather than entering the
market as actual products. “Who
knows how many of these things are
going to be real products, or when?”
asked one disgruntled observer.
“Nobody wants to be the first to
commit to one until we're sure the
suppliers are serious about them.”

A number of manufacturers are
serious about ink-jet technology,
particularly for color applications.
Sanyo Business Systems Corp.
demonstrated its 45500 color ink-jet
printer and showed sample output
from two high-end models, the
CJ5600 and cJ5700. Employing
drop-on-demand technology with 4
nozzles, the three models print at
maximum resolution of 6, 8 and 12
dots per mm., respectively. The
printers are in production for the
Japanese market, with end-user
prices around $12,000, $14,000 and
$19,000, respectively. Konoshiroku
also demonstrated a prototype of a
color ink-jet printer, apparently adopt-
ed from an earlier black-and-white
printer. The color version has 64
nozzles and throughput that averages
under a minute per page. Price is not
available.

One ink-jet printer on the market is
the previously announced Diablo
Systems Inc. Series ¢ manufactured
by Sharp Electronics Corp. Sharp
showed its own versions of the printer
with identical specifications. The
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NON-IMPACT PRINTERS MAKE LITTLE IMPACT AT NCC

The color printer from Mitsubishi
Electronics America Inc. uses a four-
color thermal transfer ribbon to produce
seven shades.

same Sharp-produced ink-jet device
is also the basis for Tektronix Inc.'s
model 4695 color graphics copier.

The thermal transfer devices dem-
onstrated at NcC were generally a
year away from introduction. “Only
Diablo seems to have actually
established itself with a thermal
transfer product,” says lan Mallander
of research firm Advanced Technolo-
gy Research. “The others are still
worrying about such problems as the
cost of ribbons and other consum-
ables.”

Companies such as Toshiba Corp.,
Ricoh of America, Fujitsu Ltd. and
Mitsubishi Electronics America Inc.
demonstrated thermal transfer units.
The Mitsubishi four-color printer
appears closest to introduction, with
volume shipments expected by the
fourth quarter of this year. Sharp
demonstrated a thermal transfer
printer as an option for its portable
computer. Thermal transfer has an

advantage over other printing techno-
logies for portable computer applica-
tions because of its potential low cost
and quiet operation.

Ncc saw the introduction of few
page printers which had not been
seen before. Cynthia Peripheral Corp.
gave the first public demonstration of
the MP 6090 magnetic printer. While
the speed and quiet of the device
were impressive, some observers felt
that edge definition could remain a
problem for the printer and wondered
if that was why the infrequent
demonstrations of the printer were run
on relatively coarse paper.

Several companies demonstrated
printers employing the Delphax Sys-
tems ion-deposition imaging system.
A new company, Anser Technology,
Fort Worth, Texas, demonstrated a
printer using a modified Delphax
engine. It operates at speeds they
claim can reach 120 pages per min.
Quality Micro Systems and Imagen
Corp. also displayed prototypes
adding a variety of functions to the
basic Delphax hardware. A number of
other u.s. and overseas printer
manufacturers are evaluating the
technology.

iBM Corp. introduced the 4250
printer for producing camera-ready
masters for publishing. The printer
uses electro-erosion technology to
remove an aluminum coating from
special paper, forming images from a
secondary black layer. At 600 X 600
dots-per-in., the printer is one of the
first attempts to encroach on the
traditional typesetting arena with
digitized fonts. It carries a single-unit
price of $21,000.
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Domain Analysis: The

Electronic Workbench!

Cross-domain
analysis is a new test
methodology that
requires the combina-
tion of two or more
distinct measurement
functions to trace or
quantify hardware and
software interactions.

The table
below describes some
of the many analysis
tasks that fall into the
cross-domain category.

The need for
cross-domain analysis
has grown out of the
increasing complexity
of hardware and soft-
ware functions.
Although cross-
domain analysis can
be achieved by inter-
connecting individual

1. Verify your system's Trigger state section from waveform
power-up subroutine section. State analyzer captures
when +5V power is first power-up subroutine; waveform ana-
applied lyzer captures associated +5V turn-on
characteristics.

2. Monitor 1/0 hardware Trigger timing section from state sec-

subsystem operation tion. Timing analyzer captures 1/0
when /0 subroutine is hand-shaking signals and data, state
executed analyzer captures associated /0

subroutine.

Trigger state section from timing sec-
tion. State analyzer captures interrupt
subroutine; timing analyzer captures
hardware interrupts.

3. Examine interrupt sub-
system software
execution.

Trigger state section from timing sec-
tion which in turn is triggered from
waveform front-end. State analyzer
captures process controller software;
timing analyzer captures digitized
transducer output when triggering by
the analog input crossing a pre-set
threshold.

4, Trace overall hardware/
software interactions
in a process controller
product

Start counter-timer with subroutine
entry address and stop it with exit
address. Counter-timer's interval mode
then reads execution time.

5. Measure subroutine
execution time.

instruments from different manufac-
turers—interfacing problems and
operational complexities has made
this approach impractical.

Because of this fact, a trend is
developing towards the Electronic
Workbench. An Electronic
Workbench is defined as a multi-
functional instrument system where
all measurements are controlled
through a single ASCII keyboard and
all results are displayed on a single
CRT. In its basic form, such an
instrument system is typified by the
NPC-748.

For more advanced
tests and test automa-
tion, a floppy disk and
an operating system
are added as typified
by the NPC-764.

The Electronic
Workbench is not a
new concept. Prior to
the incorporation of
the microprocessor
into test equipment,
the only advantage
that early multifunc-
tional instruments
offered was compact
packaging. For each
test function, dedi-
cated switches still
had to be set, knobs
still had to be rotated
and readouts
interpreted. There
was no unified test
methodology.

With the NPC-700 series, the
historic objections that users had to
multifunctional instruments were
overcome. This was accomplished
by using a single ASCII keyboard
and CRT interface and a “start sim-
ple and build” test methodology
that allows routine, independent
measurements to be performed with
little or no set-up. As increasingly
complex measurements are needed,
more powerful functions are
accessed on an “‘as required” basis.
For cross-domain analysis simple
keystroke commands are used to
link various internal analysis
resources.
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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
39



Introducing the
PT-388 jet printer




Anything else IS
Just a lot of noise.

In a market where noisy superlatives such as
“incomparable’, “second-to-none’, and “the
epitome of excellence” are casually applied
to a wide variety of printers, Siemens has

taken a more quiet and purposeful approach.

The PT-88 is our new jet matrix printer. Upon
close inspection, you'll see that it is equipped
with all the features your business can benefit
from—consistent print quality in a variety of
type styles, high speed (150 cps), tractor or
single-sheet plain paper feed, full graphics
capability, universal interface with personal or
desk computers, and modular design for
simplified service, if it is ever required.

But in addition to this, the PT-88 offers you
something that many others simply can't...

a QUIET working environment. Listen very
carefully. The super-silent PT-88 whispers
while it works, at less than 50 dBA. Compare
it to those that operate at more than twice
that sound level and clang, screech, rattle
and shriek. Then think of how nice it will be to

accept phone calls or conduct meetings while

the PT-88 is hard at work...right next to your
work place if you wish.

In short, the PT-88 puts it all together—
reliability, flexibility, performance, and low-
cost operation—all in one compact, super-
silent unit. The result is a printer of exceptional
long-term value. Now the question remains—
Is it incomparable? Second-to-none? The
epitome of excellence? Wed want you to
decide for yourself. One thing’s for sure. It's
remarkably quiet. And in an increasingly
noisier business environment, we think that’s
something you can appreciate.

For more information, contact:

Siemens Communication Systems, Inc.
Office Terminals Division

186 Wood Avenue South

Iselin, NJ 08830

(201) 321-3400 or

240 East Palais Road, Anaheim, CA 92805
(714) 991-9700.

Quietly impressive printers...

from Siemens.

CC/3020-020 SIQ 751
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The things we hear about General Electric service.

“YOUDON T
KID AROUND?’

When you have a problem with your computer system or communication equipment,
you don'’t need a solution on the second or third service call.

You need it on the first.

That's why GE sends out people with a broad range of experience. Service engineers
and technicians who know electronic equipment—from
modems to micros, to minis, to multiplexers.

They solve your problems fast—through a service
network that stretches across the country. And with depot
service that can save you time and money.

GE experience. So you don't waste time getting back |
to uptime. ,

For the service center nearest you, call 800-528-6050, | | TSy
Ext. 406. (In Arizona, call 800-352-0458, Ext. 406.) Or write: General Electnc Company,
Instrumentation and Computer Service, Dept. DC-7, 705 Corporation Park, Scotia, NY 12302.

GE. Because your system is only as good as its service.
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Japan. The 4160 prints 2300 rows of
dots per min. Single-quantity price
is $5380.

While dot-matrix line printers
have not experienced tremendous
sales growth in recent years,
observers expect the market to be
strong soon. “The matrix line-
printer market is really a hot area,”
says Pete Steiner, associate director
of research firm Dataquest’s Elec-
tronic Printer Industry Service.
“The new products have just about
wiped out the market for the
150-lpm printers, but you are likely
to see 600 lpm the focus of a lot of
activity.” Dataquest forecasts 15-
percent annual growth in terms of
units shipped for all dot-matrix line
printers over the next five years
and 22 percent for the versions that
print at 450 lpm or more. Revenues
will more than double in the same
period, reaching an estimated $750
million, according to Dataquest.
Band printers are expected to
experience a slower compound
annual growth rate of about 10
percent in units.

Manufacturers’ estimates for the
market for dot-matrix line printers
are more optimistic than Data-
quest’s figures. Several companies
project overall growth of 15 to 25
percent, and all agree that 600-lpm
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The 4160 printer/plotter is the latest entry from Printronix in the matrix line printer-market.

units will experience the most
growth as serial matrix printers cut
into the 300-lpm market. All feel
that dot-matrix technology will play
a strong role.

Manufacturers see several factors
fueling the growth of the industry.
“There is a higher interest in the
multifunctional capabilities of dot
matrix because system integrators
are adding decision-support soft-
ware and other graphics to systems
[minicomputers] that used to be
pure number crunching,” says Art
Hyzer, manager of product planning
for GE’s Data Communication Prod-
ucts Business Department.

Mel Posin, senior vice president of
marketing for Printronix, agrees
that requirements for graphies hard
copy are becoming significant in the
line-printer sector. “It’s not just the
ability to produce charts and
diagrams, but the whole area of
‘operational graphics’ such as bar
codes that customers want,” says
Posin. He sees line printers’ ability
to superimpose forms as they print
as a valuable asset because it
eliminates the need for batch
processing and enables a user to do
several things with the same
printer. Posin believes that dot-
matrix line printers will also see
increasing use with 16-bit micro-

CIE Terminals introduced new graphics
capabilities for its CI-600 line printer at the
National Computer Conference in May.

computers, particularly as local-
area networks become more widely
used.

CIE Terminals also expects to see
growing use of line printers with
16-bit micros. That market growth
will precipitate a drop in prices.
“You have to wonder if a $2000
micro is going to be connected to a
$4500 printer, so we would not be
surprised if things start changing
very fast,” says Lee Risner, line
printer product marketing manager
for CIE Terminals. With the financial
influence of the C. Itoh trading
group behind it, CIE Terminals is a
major candidate to begin price
slashing. Risner, however, says
that CIE Terminals will “follow the
dynamics of the market.”

GE’s Hyzer agrees: “We expect to
see prices start coming down,” he
says. “Some of the prices that have
been announced are already having
that effect, and certainly the
presence of Japanese companies like
Hitachi and Citizen (which manufac-
tures the two CIE Terminals
offerings) with their manufacturing
muscle makes the indications even
stronger.” —Edward S. Foster
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Start-up

NEWS

propels IBM PC

into CAD vertical market

Start-up Chancellor Computer
Corp., San Francisco, an IBM PC
Value-Added Dealer, has unveiled
an Ethernet-compatible computer-
aided-design workstation based on
the 1BM personal computer. The
systems are about half the price of
minicomputer-based workstations,
such as those from Daisy Systems
that have list prices from $45,000 to
$75,000, and are aimed at semicon-
ductor and printed-circuit-board
designers. “Our aim is to encourage
the .proliferation of these stations
throughout the design process by
bringing down the cost barriers,”
says Bruce Chancellor, the compa-
ny’s founder and president.

In the past, Chancellor says,
companies offering CAD stations
have operated on the theory that
demand for the equipment would
exceed price concerns. Now, howev-
er, expansion of the CAD market
depends on making the stations
.available to a larger share of the
market through price reductions, he
says.

The Chancellor CAD stations are
priced from $21,000 to $34,800,
including the basic IBM PC XT with
PC-DOS, a 320K-byte floppy disk and
a 10M-byte Winchester. All configu-
rations include a Chancellor graph-
ics board and a graphics software

package developed by CADCAM
Technology, Sunnyvale, Calif. The
CADCAM package includes
Cadgraph, a graphics editor; Skim-
cap, a netlist bill-of-materials ex-
traction program; and Simulog, a
nine-state, event-driven interactive
logic simulator. All systems also
include the 1BM keyboard and a
digitizing tablet.

Color monitors available with the
system range in resolution from 320
X 200 to 1024 X 1024. The
mid-range configuration, priced at
$26,200, offers a 640 X 400
resolution.

Also included in the configuration
are Ethernet hardware and soft-
ware for tying the CAD station into a
mainframe or supermini, such as the
DEC VAX.

The stations will be sold through
a direct sales force primarily to
semiconductor and PC-board manu-
facturers. The stations are now in
production. Mechanical CAD manu-
facturers and interactive graphics
users will be targeted later. Within
five years, the company plans to sell
20,000 of the workstations to what it
feels will be a rapidly expanding
market hungry for the equipment.
“Simple multiplication will tell you
we plan to be a very large company
in a very short period of time,”

,g

Color monitors for the Chancellor CAD
workstation range in resolution from 320 x
200 to 1024 x 1024. The graphics software
package is from CADCAM Technology,
Sunnyvale, Calif.

Chancellor says. Chancellor, which
was founded in November, 1982,
expects revenues of $2.4 million in
1983 and $12 to $14 million in 1984.
The company’s venture into the
CAD market is the first I1BM-
supported entry into that vertical
market for the pCc. Other manufac-
turers make graphics boards or
software for use on the PC, but
Chancellor is the first to offer a
turnkey package with IBM’s sanc-
tion. Chancellor, not 1BM, will
provide complete service on the

system.
—Robert A. Sehr

Manufacturers of 5Vs-in. fixed/removable
cartridges encounter production road blocks

Manufacturers of 5Ya-in. fixed/
removable cartridge drives are
discovering that the road to
high-volume production is often
blocked with more mudslides than
California’s infamous Pacific Coast
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Highway. Among those encounter-
ing problems are Seagate Technolo-
gy, SyQuest Technology and Cyn-
thia Peripheral Corp.

Seagate cited an inadequate
supply of plated media to produce

drives in high volume. The company
consequently suffered what many
believe is a fatal setback to the
ST-706 5%s-in. fixed/removable
drive.

SyQuest Technology pioneered a
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Computer OEMs:

Now's the time to

team with Altos.

As an OEM, you're aware there's a lot of 16-bit computers
on the market. But what you may not be aware of are the
many advantages to doing business with ALTOS® Computer
Systems. Here's just a few:

Altos currently offers the broadest range of cost-
effective, single and multi-user 8086-based
computer systems.

NI

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

N\

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.

N N N N

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.

[—_—l My application is

Please have an Altos representative contact me.

D 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 MMS-8

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

ALTOd

COMPUTER SYSTEMS
Packed with more value for OEMs

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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Howcanyou
develop one system and

ofler
ach

your customers

ice of three?

1 Develop it around
Slmple' HP’s new three-in-
one microsystem.That way, you don’t
have to redesign your system to offer
your customers a range of performance.
Because the entire power range of HP’s
new A-Series computers fits into the
same small, convenient package. At a
slimmed-down starting price of $6110%

So you can offer 1 MIPS perform-
ance. Or floating point hardware and
microprogramming in either a 1 MIPS
or 3 MIPS computer. Whichever one
your customer chooses, you can fit
it easily into the same space in
your system.

Identical software
keeps it simple.

T

Micro 29. The Micro 26 comes with
integrated 9.4 Mb mini-Winchester disc
and microfloppy. And it has 8 /0O slots,
giving you plenty of room for our wide
selection of I/0 cards for instruments,
measurement and control, and data-
comm, to name a few.

The Micro 27 adds floating point
hardware and microprogramming.
And, for jobs needing up to three times
the power, our 3 MIPS Micro 29 has
got what it takes.

Our brand new
operating system
really performs.
That’s one secret of our suc-

cess. The new, full-function
RTE-A real-time operating

When you change processors,
you don’t have to go back to
the drawing board with your
programs. Because, in addi-
tion to compatible hardware,
these computers run identical
software. That’s the best kind
of compatibility you can buy.

Our A-Series family consists
of the Micro 26, Micro 27 and

&l

system provides the perfor-
mance you need for your
real-time automation appli-
cations. Ranging from dedi-
cated machine control to
monitoring instruments to
supervising a network of
computers.

This power, speed and
1/0 capacity also make our

Our new microsystems
also come in this floor-mount
or bench-top models.

CIRCLE NO. 28 ON INQUIRY CARD

A-Series systems ideal for multi-user,
multi-tasking environments.

Of course, these compact new com-
puters are part of our newly expanded
OEM program. This includes higher
discounts and credits, extended war-
ranties and free training. So you'll make
more when you get to market. And
you’ll also get there faster with our new
operating system and newly packaged
microsystems.

If you’d like micro, mini or maxi per-
formance in one micro package, call
your local HP sales office listed in the
white pages of your phone book. Ask
for a technical computer representative.
Or write for more information to:
Hewlett-Packard, Attn. Greg Gillen,
Dept. 08171, 11000 Wolfe Road,
Cupertino, CA 95014. In Europe, write
to Henk van Lammeren, Hewlett-
Packard, Dept. 08171, P.O. Box 529,
1180 AM Amstelveen, The Netherlands.

*A600+ microsystem component, 128 Kb mem-
ory, box, Winchester disc.

Prices are U.S.A. list in OEM quantities of
100 and include integrated peripherals, one inter-
face card, RTE-A and 512Kb of memory for
Micro 26 and Micro 27 Micro 29 includes 768Kb
of memory.

(7

HEWLETT
PACKARD

TC-02309
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®
Micro:
1 MIPS for
$7445

USRI, ... r**vmﬂnn

Minai:

1 MIPS. plus floating
point hardware and
microprogramming, for
$13.,140

Maxi:

3 MIPS, plus floating
point hardware and
microprogramming, for
$16.550 mmmnmnnnm

-‘q

R mnimmmmlmlrk

BEEL ] G f_
P \ﬁi

Whatever the level of per-
formance you pick, it fits in this
little 7" x 19" x 25.5" package.




The ultimate UNIX" machine.
Not just a computer, but a problem-solving tool.
RSONA Single- and multi-user. With full Bell Labs UNIX.
S Lo Six languages. A high-performance 68000 processor.

AS POWERFUL AS A VAX: Multibus' for expansion.
Plus Tektronix-compatible graphics. Ethernet'

capability. And up to two megabytes of no-wait-state

memory, up to 21 megabytes of reliable hard disk.
All'in a compact, low-cost desktop workstation.

gr L | gl

THE SHORTEST DISTA
PROBLEM AND SOLUT
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The Callan Unistar. the minimum cost and risk, ask about the Unistar family.

Unistar applications stretch from software The shortest distance between problem and solution.
development to medical electronics to engineering, For more information or the name of your nearest
industrial and business applications. And the Unistar distributor, call: Callan Data Systems, 2645 Townsgate
has been benchmarked as faster than the VAX-11/730. Road,Westlake Village,CA 91361.Telephone

Yet it is priced like the more personal computer 800-235-7055 (In California, 805-497-6837).
that it is. TWX 910 336 1685.

I youfe a software d.ev.eloper’ an OEM’ oran tTrademarks: Callan, UNISTAR/Callan Data Systems. UNIX/Bell Labs. VAX/Digital Equipment
end-user who wants to maximize your performance at Corp. Multibus/Intel. Ethernet/Xerox Corp

NCE BETWEEN
ION: CALLAN UNISTAR.
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ANNOUNCING
The Only Test System

e Computer Manufacturers
¢ System Integrators

Applied Circuit Technology’s
UTS-Unit Test Station provides you
with the expandability and sheer
number of test slots to maximize your
test room throughput while breaking
the test room bottleneck. Each UTS
comes configured to test 4 devices
simultaneously. The optional
networking capability allows the UTS
to link up to 8 systems together in a
master/slave configuration, providing
simultaneous testing of up to 32
devices. The UTS’ industry-leading
design and electronics provide the
power to perform any level of test
required; therefore, insuring the
performance and reliability of any
rotating memory device. The UTS
combines the highest degree of
correlation of test results from slot to
slot and system to system, and a
detailed test data sheet with floppy
back-up for archival purposes. The
exclusive versatility of the UTS system
will provide your testroom with a
productive, useful tool.

—c 8080

® Receiving Test
¢ Engineering Development

Disk drive manufacturers can use the
UTS to insure the throughput to make
shipments while assuring final
production reliability. Computer
manufacturers and system integrators
can use the UTS to insure drive and
interface performance on incoming
devices before they get into the
production line, keeping productivity
high. Engineering departments can use
the UTS to test and verify prototype
designs and to troubleshoot failed
production units. Overall flexibility
and portability (it's caster mounted)
will make the UTS the most sought
after test system in your company.
Since the UTS is totally software-
driven, applications can be changed in
the time it takes to call up a new
program. With the UTS’ built-in 10
megabyte Winchester drive, the
process is quick and easy. The UTS’
ability to provide both hardcopy and
floppy test results allows you to track
and analyze failures.

.-V: ar f
* Floppy Disk
¢ Tape Devices

By means of a simple board change,
the UTS employs all of its power and
flexibility to test any hard disk, floppy
disk or tape device, regardless of
interface, storage capacity or transfer
rate. Applied Circuit Technology’s
systems today test more than 2,000
5%" Winchester drives daily. They
have greatly contributed to an
under-3% return rate for manufactur-
ers, and are quickly becoming the
industry standard for rotating memory
device test. The UTS system has no
planned obsolescence. . . its three (or
should we say nine) personalities allow
the system to expand and fill the needs
of your production, receiving or
engineering departments with
maximum efficiency and minimum
conversion time. The UTS is
competitively priced while providing
features the competition can’t touch.

Applied
Circuit
Technology

2931 La Jolla St., Anaheim, CA 92806
(714) 632-9230

Achieve the Standard with Applied Circuit Technology’s UTS—The Only System with Three (nine) Personalities.
CIRCLE NO. 30 ON INQUIRY CARD
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new form factor with its 8.9-in.
fixed/removable drive. But most of
the drive’s production volume was
returned to SyQuest’s Fremont,
Calif., plant for technical modifica-
tions.

Cynthia, the U.S. marketing arm
of Cii Honeywell Bull, France, still
aims for July production of its
5Y-in. cartridge drive, but it also
has discovered that making a 5%s-in.
drive is more complicated than
simply cutting a 10%-in. cartridge
in half.

Only pMA Systems Inc., Santa
Barbara, Calif., has begun success-
ful volume shipments of its 5M-byte,
5%-in. fixed/removable drives and
expects to have volume production
of its 5/10 (5M-bytes removable, 10M
bytes fixed) and the 5/15 (5M bytes
removable, 15M bytes fixed) by this
summer. Even for DMA, which
pioneered the 5Y%s-in. cartridge
drive, production was not without
problems and the need for more
capital. With the help of a new
licensing agreement and funding
from the Memorex Division of
Burroughs Corp., DMA appears
ready to beat its struggling compet-
itors.

“The key to DMA’s success where
others have failed is its embedded
servo and recessed read/write
head,” says an envious official at a
competing firm. He admits contami-
nation introduced by the removable
portion of the drive and media-
interchange limitations have caused
setbacks for his company’s prod-
ucts. The embedded servo puts
servo information on each disk
surface rather than using one
surface as a dedicated servo as in an
open-loop system. The servo is
crucial in removable drives in large
form factors. Placing servo informa-
tion on each surface can promote
media interchangeability, since car-
tridges become worn after repeated
use, and even new cartridges can
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vary in servo positioning.

The recessed head in the DMA
drive allows a clean-room atmos-
phere within the drive to prevent
contamination. When the cartridge
is inserted into the drive, a
door-actuator mechanism opens
head-access and air-filtration ports.
When it is removed, the door
automatically closes.

The technology seems simple,
and DMA has proposed it as a
standard for all 5%-in. cartridge
systems. But it is not yet prevalent.
Only the DMA and Cynthia cartridg-
es use embedded-servo, recessed-
head technologies, while SyQuest
and Seagate use open-loop systems.
“It takes a certain kind of talent to
make an embedded servo work,”
says Richard M. Troutte, president
and chairman of DMA. “Some of our
competitors have backgrounds in
the floppy disk drive field and
consequently have no experience
with closed-loop systems.”

George Toor, executive vice
president of Cynthia, echoes that
sentiment. “The removable [drive]
industry has suffered a lot of
credibility problems,” he says, “and
open-loop systems are not going to
help the situation.” Toor says Cii
Honeywell Bull has been manufac-
turing large cartridges with both
the embedded servo and a recessed
head in large volumes for several
years. As a result, he believes, the
company has the experience to
compete in the market for 5%s-in.
fixed/removable drives.

Seagate officials insist that the
ST-706 was not a casualty of
engineering, but of an inadequate
supply of plated media, which is the
only media the ST-706 can use. Each
ST-706 drive would have used a
minimum of 10 cartridges. “When
you multiply that by our expected
production of a thousand units per
day, that’s a lot of plated media,”
says Finis Conner, Seagate’s execu-

tive vice president. “We can’t ship a
product like that to our customers
and then leave it up to them to try
and find cartridges.”

Conner says Seagate’s new half-
height, 5%-in. drive can use either
plated or oxide media. Further,
production numbers for that drive
are not expected to be as high as
those of the sT-706. Thus, there is
less concern about meeting produc-
tion volumes. Because of the
contamination problem in remov-
able media, the removable cartridge
cannot use oxide disks, Conner
says.

Scott Holt, Seagate’s vice presi-
dent of marketing, says that despite
rumors that production units of the
ST-706 could not function, the drive
can be manufactured. It will
resurface when manufacturing ca-
pacities of plated-media suppliers,
such as Ampex Corp., increase.
Meanwhile, design teams for the
ST-706 have been reassigned.

SyQuest, which manufactures its
own cartridges, is recovering from
this year’s nearly disastrous initial
production run. Larry Sarrisky,
vice president of marketing for the
two-year-old Seagate spin-off, says
drives had to be returned because of
a simple mechanical error in the
cartridge and not the failure to
achieve interchangeability, as was
rumored. “We think we’'ve got the
problem solved, and we are
shipping in volume again,” he says.
“If we don’t ship at least 40,000 to
50,000 drives this year, then we've
got problems.”

Like most of the other cartridge
drive manufacturers, SyQuest re-
lied on a fixed version of its
fixed/removable drive to compen-
sate for its lack of fixed/removable
production.

—Robert A. Sehr
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Sanders print head could set
new price/performance standard

The price/performance ratio for
dot-matrix printers could improve
dramatically over the next year due
to new print-head technology devel-
oped by R.C. Sanders Jr. Sanders,
founder of Sanders Associates Ine.,
and Santec Corp., claims printers
using the technology will be able to
double or triple their speed at the
same price or offer the same speed
for half the price. He foresees a
variety of serial printers using one-,
two-, four-, eight- or nine-pin heads
and matrix line printers with as
many as 64 pins.

Sanders has demonstrated a
four-pin prototype that he believes
could be the basis for a printer that
would match the performance of
low-end dot-matrix printers at
two-thirds the cost or less. “Print-
head manufacturing costs can be as
low as $1 per wire in large volume,
so the basic four-pin head plus a $2
jewel could be produced for $6,” he
says. Other models using different
numbers of pins would have similar
savings or performance benefits. A
nine-pin printer capable of 500-
character-per-sec. speeds in draft-
quality mode could sell for less than
$1000 at the retail level, he
estimates. Dot-matrix line printers
could easily reach a speed of 1200
lines per min., twice the throughput
of machines on the market.

Sanders—no longer connected
with either Sanders Associates or
Santec—has a track record of both
technological brilliance and financial
controversy. Sanders Associates
had sales of $436 million in 1982,
while Santec survived a bankrupt-
cy-protection period. But Santec
has patent claims on some of the
most sophisticated matrix technolo-
gy on the market.
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R.C. Sanders Jr. claims printers using the
four-pin print head he developed will be
able to double or triple their speed at the
same price or offer the same speed for half
the price.

The four-pin print-head technolo-
gy Sanders is licensing through his
as-yet-unnamed company has been
demonstrated at a refire rate per
wire of 3125 dots per sec., and
Sanders feels that production mod-
els of all but eight- and nine-pin
models should exceed 3000 dps. The
eight- and nine-pin models, which
are limited by pin-to-platen spacing
considerations, have exceeded 2500
dps refire rates, says Sanders.

Typical low-cost dot-matrix print
heads function at 500 to 1000 dps.
Printers with refire rates close to
that claimed by Sanders—notably
Florida Data Corp.’s OSP series—
have end-user prices exceeding
$3000. Sanders says that the major
difference between his new print
head and other dot-matrix techno-
logies is that his approach provides
a consistent dynamic response
without electrical damping or
stored-energy actuators. “We’ve
made some very slight but impor-
tant changes in a number of factors
including materials and tolerances,”

says Sanders. “We’ve acquired a
number of patents in these areas
which make for a smaller, more
efficient power supply, a lighter
mechanism and cost savings.”

Patents are a sensitive subject for
Sanders, especially in regard to his
relationship with Santec. He says
his print-head technology does not
infringe on Santec’s patents. The
Santec S700 model operates at
speeds as high as 390 cps and sells
for $2800 each in quantities of 100.
A Santec spokesman has no
comment on Sander’s claims be-
cause the company has not seen the
new print head.

Sanders believes that the print
head avoids conflict with Santec
patents in multipassing and incre-
menting the paper. It also avoids
conflict with an Eaton patent for a
staggered array because the Sand-
ers array is slanted to achieve
vertical fill in one pass. With the
four-pin head, four passes create a
line of characters with a half-dot
overlap, and eight passes create a
line with a three-quarter-dot over-
lap.

Sander’s marketing strategy is to
offer licenses of the technology to
printer manufacturers to produce
their own print heads. Shipments of
units were planned to begin in late
June after final patent applications
were filed. Sanders expects that
large printer manufacturers will
manufacture the print heads them-
selves, and he expects to license the
technology to a manufacturer that
will produce the print heads in
quantity for other manufacturers.
“Printers actually using the print
heads should start reaching the
market by next year’s NCC,” he
predicts. —Edward S. Foster
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.and the last word
in disk backup.

The 525-CT FloppyTape is a new class of product
that provides the last word in Winchester disk drive backup with its
many unique design features. Using the standard 1/4-inch tape
cartridge, this innovative device combines low cost, high capacity,
and disk-type data accessibility to provide disk backup features

with new meanings:

Low Price 1. Sells for appreciably less than any other device with
comparable features. 2. Priced at $300 per unit in large OEM quantities.

High Capacity Storage 1. Stores 32 unformatted megabytes of
dataon a standard 1/4-inch tape cartridge. 2. Allows one tape cartridge

to replace up to 40 double-sided, double-density floppy disks.

CIRCLE NO. 31 ON INQUIRY CARD

st wordin coputer pherals_

Floppy Disk Emulation 1. Configures a standard 1/4-inch tape
cartridge with important floppy disk features such as random access to
sectors and soft sector formatting. &. Allows in-place updating of
information stored on the tape.
Immediate Integration 1. Attaches to standard floppy disk
controllers. . Provides plug compatibility with standard SA450 or
SA850 interface connectors.
Space Saving Design 1. Packaged in the same compact form
factor as the 5-1/4-inch floppy or Winchester disk drive. 2. Designed
with easy front panel loading and positive cartridge lock. 3. Permits
flat or side mounting.
So, let FloppyTape redefine your disk backup requirements.
Next time you're in the market for the latest word in N—
backup, just look it up...then hook it up.
For a Further Definition—Contact
Cipher for a free 525-CT FloppyTape brochure, or
for further information on other Cipher products.

10225 Willow Creek Road, PO. Box 85170, San Diego, California 92138
Telephone: (619) 578-9100, TWX: 910-335-1251

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

Telex: 858329

Paris, France

Telex: 203935

CIPHER DATA PRODUCTS SAR.L.

Telephone: (1) 668 87 87

CIPHER DATA PRODUCTS GmbH
Munich, West Germany
Telephone: (089) 807001/02
Telex: 521-4094
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VAXcluster links 16 superminis

NEWS

on 70M-bps coaxial-cable complex

Digital Equipment Corp. has
devised a method of tying as many
as 16 VAX 32-bit minicomputers into
a loosely coupled computing com-
plex. vaXcluster, as the scheme is
designated, uses the high-speed
computer interconnect interface
introduced for the vAX-11/780 last
summer and a new hierarchical
storage controller to link the CPUs
with shared data files of as much as
100G bytes. The systems operate
under a new release of the vMSs

operating system that makes the
complex appear as a single system
to an end-user.

VAXclusters are designed for
multiple VAXs within a computing
center or in close proximity to each
other in a facility. VAX base product
marketing manager David Chanoux
says the option is aimed at major
end users who want orderly,
incremental growth of their vaAx
facilities. Normally, a VAX 11/780 is
theoretically limited to 16G bytes of

A VAXcluster system configured for high reliability may include dual-ported disk units
connected between pairs of HSC50 storage controllers, providing a redundant link from each
processor to stored data. Forthcoming versions of the VMS operating system, to be released
beginning this summer, will provide data integrity and features to match the hardware
potential of VAXcluster systems, such as automatic switchover of disk devices to circumvent
an interruption of HCS50 operation.

54

disk storage, which would produce a
disk 1/0-bound system, Chanoux
says. The 11/780 now has a
maximum main memory of 32M
bytes with recently introduced
64K-bit memory parts. Chanoux
expects VAXcluster customers to
include engineering, scientific and
educational users and says there has
been considerable interest among
financial services and banking
customers as well.

The vAXcluster is based on the
70M-bps CI7XX interface and a
passive Star coupler. The C1780 and
the c1750, for the vAX 11/780 and
11/750, respectively, are based on a
multiple-microprocessor design that
links a CPU into the cluster with two
transmit and two receive coaxial-
cable paths. The Star coupler,
which is offered in eight- or 16-node
versions, supports a combination of
16 devices, which can be CPUs or
HSC50 disk storage controllers.
Devices can be as far as 45m. (about
49 ft.) from the coupler. Chanoux
says a two-node connection operates
at 70M bps with the extra transmit
and receive lines acting as backup.
The cluster delivers an aggregate
data-transfer speed of 140M bps
with four connections, he says.

The HSc50 shared disk file
controller is based on PDP-11/24
technology and includes separate
port control microprocessors. Each
of a maximum of six disk channels
can support an RA series drive,
which can be ordered in capacities
ranging from 121M to 456M bytes.
One HSC50 can support as many as
four cpUs.

The network technology is pro-
prietary to DEC, Chanoux says, but
he acknowledges that there is
ongoing internal discussion concern-
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MODELS MDD 422,
423 & 413
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MODELS MDD 221 & 211 |

Canon.
The choice.

Canon gives you lots of choices with their 5-1/4” floppy drives
and lots of reasons why they should be your choice.

The choices: Extremely thin wear- and shock-resistant head — designed

e Standard half-height panels — or panels 20% thinner than half  and manufactured by Canon. Soft-landing head mechanism
height: 33.5 mm. eliminates tap damage...brushless direct drive motor...low

® 96 TPl — or 48 TPI. e Single drive — or double drive. parts count...quiet operation...total head shielding...circuit

® Double drive with two stepper motors — or one stepper motor. design minimizes noise interference.

The reasons a Canon floppy drive should be your choice: Further, our single drives can be used in existing desi ns
Our single drive is only 33.5 mm high — 20% less than a because they re available with half-height front panels.

electronics of all our drives are
compatible with an industry

o standard interface.
. Canon offers its single drives with track
densities of 96 TPI, double density,
~ double side, which can store 1 Mbyte
perdisk; and its new 48 TPI-drive which
. can store 0.5 Mbyte per disk. Both of
these are available, in quantity, now.

We have much more to tell you about
these drives. Call Lee Heller at

(516) 488-6700, Ext 4958,

Canon U.S. A., Inc.,

Disk Drive Division, One Canon Plaza
Lake Success NY 11042.

standard half-height drive; our double
drive is only about two-thirds the height
of a full size drive.

The single drives weigh 1.2 Kg, the
double drives 1.9.

The single drives use 0.8A (12V and
5V); the double drives 0.9A (5V) and
1.3A (12V). As you can see, our
double drives use 25% less power than
two separate single drives — even ours!

Single-pushbutton media locking and
ejection, and anti-crunch mechanism to
prevent damage to lmrroperly inserted
media. Pushbutton is locked while
heads are loaded, automatically.
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The 32-Bit Advantage
For OEMs and system
integrators, getting the
jump on the competition
means leapfrogging to
the most advanced tech-
nology available. Today,
that means making
the jump to 32-bit archi-
tecture. Now. When it
»~ can give you a decisive
advantage.

32-Bit Memory

on a 32-Bit Bus

The Universe 68/05 is a true 32-bit
system because it handles 32-bit data
transfers in parallel on its 20Mb/sec
VERSADbus, while most 68000-based
machines are still imping along with
16-bit buses. With the next generation
of processors (like the MC68020), a
full 32-bit bus will be a requirement
on all systems. VERSAbus is there
now, and it's non-proprietary.

Selector
Channel
Interface

4Kb 32-Bit 12.5MHz
Cache  Main Processor

Character [ _
17O Processor

32-Bit Cache, 12.5MHz 68000
Our new Universe 68/05 is the first
commercial product built and deliv-
ered using the new 12.5MHz 68000
microprocessor. Its 4Kb 32-bit cache
memory virtually eliminates wait
states, while a separate 68000 I/O
processor offloads the main 68000.
Its MIPS rate — 1.25 million instruc-
tions per second —outstrips a

VAX 11/750 that costs several times
as much.

UNOS is a trademark of Charles River Data Systermns, Inc.

UNIX is a trademark of Bell Laboratories. VERSAbus is a trademark
of Motorola. VAX is a trademark of Digital Equipment Corporation.

to 32 bits!

Maximum
Bus Rate

Sieve Test

CLanguage MIPS Price

Universe 68 provides performance comparable to VAX, at a
price far below VAX.

32/64-Bit Hardware

Floating Point

Our new [EEE-format hardware
floating point unit handles 32- and
64-bit operands fast. In fact, with
floating point performance in the
40-50K flops range, it holds its own
very nicely with VAX-level machines.
Yet the Universe 68's price tag

is only a fraction of a VAX's.

The First 32-Bit System

Under $10,000 |
The Universe 68/05’s under- |
$10,000 OEM-quantity-one price |
includes 32-bit central processor,
10Mb Winchester, 1.26Mb floppy, |
256Kb RAM (expandable to 3Mb), |
and four serial /O ports (expandable |
to 64). You can build multiterminal |
systems around a 68/05 at a cost- |
per-user that will embarrass work- |
station systems. For even more |
horsepower and expandability, you |
can hop over to the compatible |
Universe 68/37 or 47. |
|
I

The 32-Bit, Real-Time, Bell UNIX
UNQOS, our multi-user,
multi-language

operating system,
brings real-time,

transaction-oriented
capabilities to the
UNIX-compatible world.
And UNOS now runs
Bell-licensed UNIX System llI
tools for development. Plus

Fortran, RM/COBOL, BASIC,
Pascal, C,and DBMS.
Leap into the 32-bit future now.

With Universe 68 from Charles River
Data Systems.

[[]Send me “The Insider’s
Guide to the Universe;" an
informative 24-page dis-
cussion of the technical
concepts behind the
Universe 68 family of
computers.

[[]Have a sales engineer call.

Name _ W

Address
City State

Telephone ! =]

Zip

Return to Charles River Data Systems,
983 Concord St., Framingham, MA 01701
(617) 655-1800

I

|

|

I

5 |
Company S s |
|

|

|

|

I

|

CHARLES RIVER DATA SYSTEMS
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One color graphics company
makes others pale by comparison.

When it comes to color graphics for business or en-
gineering, ID Systems displays a wide spectrum of
capabilities. Colorus. ..

Performance-oriented. Naturally, you want the most per-
formance for every dollar you spend. When you choose an ID
Systems terminal, you're assured that the color graphics you
expected are the color graphics you get. From firmware to
resolution, from alpha numeric capabilities to interactive
graphics, ID Systems’ product line out-performs other similarly-
priced systems. It's what you would expect from a company
with our success record in the graphics industry.

Atfordable. \We believe that color graphics should be cost-
efficient, not costly, for the businesses that use them. That's why
we've developed products that balance
price and performance, so you geta
quality systemthat doesn'’t sacrifice
capability for affordability. And once
you buy a color graphics terminal from
ID Systems, you cancounton con-
tinued customer supportfromreliable
and experienced professionals.

B T

Color graphics for business and engineering

4089 Leap Road
Hilliard, Ohio 43026
TWX: 810-482-1049
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. When you make the move to color graphics with
ID Systems, it's smooth sailing. Our terminals are designed to be
fully compatible with some of the most powerful graphics soft-
ware packages currently available today ...from PLOT 10™ and
4014 emulation for engineering to ISSCO®and SAS® for business
graphics, ID Systems’ terminals perform. They're easily inte-
grated with existing computer systems and can be interfaced
with a wide variety of hard copy devices, including printers and
plotters. Business presentations can be enhanced through the
use of color cameras for slides and overhead transparencies.

. We're convinced that once you take a careful look
at ID Systems and compare our products to others available,
you'll choose ID Systems. And once you install our color graph-
ics terminals, you won't be disappointed. Proof? Our customers

return to us again and again to meet
their additional requirements. So try us.
We're confident you'll color your world
with an ID Systems color graphics terminal.

Call ID Systems today at 614/876-1595.
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ing opening the system to other
manufacturers’ hardware. The
VAXcluster software is compatible
with the DECnet long-distance
network scheme, and DECnet proto-
cols can be implemented within the
cluster using the C17XX link.

While high reliability is one of the
claimed benefits of the cluster,
Chanoux says the system is not
designed specifically as a fail-safe or
redundant-processor scheme. How-
ever, he points out that the new 3.3
release of VMS enables vAXcluster
customers to program fault-tolerant
facilities on the cluster. “Our
approach to high availability is an
‘N + ‘1’ approach,” he says,
explaining that DEC users can
program an extra system on the
cluster to take over automatically
when another fails. DEC leaves the
implementation to end users instead
of incorporating redundancy into
the operating system to keep VMS a
general-purpose operating system,
Chanoux adds.

VMS 8.3 does provide data-
integrity/backup features for
vAXcluster users, however. A
checkpoint/restart facility, which
can be invoked by a system
programmer, signals the end user if
a process does not move to the next
state. For lengthy computations,
this facility can be used to restore
files and restart a process that has
been interrupted. A rollback facility
is also included to recover a process
that has been interrupted, such as
an accounting system that requires
both credit and debit operations. A
volume shadow facility allows a
physical disk to be duplicated on
another disk in the cluster; the
system can automatically update
the shadow disk when the primary
disk is updated. A distributed
file-lock manager provides a record-
level mechanism that locks out
other users when a file is being
updated. The system is organized

MINI-MICRO SYSTEMS/August 1983
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Entry-level configuration for Digital's new VAXcluster system, a loosely coupled multipro-
cessor design, incorporates two VAX-11/750 processors and runs under Version 3.4 of the
VMS operating system. The configuration includes CI750 interfaces and local, 205M-byte
RAG60 disk drives for each processor, Cl cables, a Star coupler, an HSC50 mass-storage
controller and two 121M-byte RA80 disk units. Prices begin at less than $300,000. VAXcluster
system can grow from three to 16 nodes and encompass VAX-11/780 and VAX-11/782
processors and as many as 24 disks on each HSC50 controller.

low-cost

MBA:s.

See our ad on Page 63.




WE WROTE THE BOOK ON DEC COMPATIBILITY...

The new Emulex Handbook (Issue No. 4) is hot off the press. It tells you
everything you need to know about all Emulex disk, tape and communica-
tions controllers, including the celebrated new products introduced at
NCC. Call or write to receive your free copy.

NEW PRODUCTS, PART |...
The UCO1 has arrived! This single-board emulating host adapter prevides full SCSI interfacing for a variety
of controller/disk drives to DEC LSI-11 computers. The UCO1 provides a parallel interface between the SCSI
bus and the CPU. This allows up to seven controllers, usually resident in the peripheral, to be connected to
each host adapter.

NEW PRODUCTS, PARTI...
Emulex has something for PDP-11 and VAX-11/730 environments, too. Our new SC31 is a universal emulator for

interfacing high-speed, high-density disk drives to these popular DEC computers. The SC31 handles almost
any industry standard SMD disk drive in the 80 to 675 MByte range, with transfer rates up to 1.8 MBytes/second.

NEW PRODUCTS, PART li1...

Don’t think we overlooked VAX-11/750 and 780 users. For you, we've introduced two new disk controllers that will
enhance your system’s mass storage capability. The SC758 is a single-board controller that embeds directly
into the backplane of a VAX-11/750. The SC788 is a single-board controller that plugs into the Emulex V-Master/780
Mass Storage Adapter, which installs as a sub-chassis within the VAX-11/780 CPU. Each controller board handles
up to eight physical disk drives, ranging in capacity from 80 to 675 MBytes. Transfer rates up to 1.8 MBytes/
second are supported by both controllers.

WE'VE GOT ITALL FORTAPE...

When you think of tape, think of Emulex. Our prices are competitive, our products reliable. We introduced the
industry’s first quad-sized TS11-compatible tape coupler series. For LSI-11 users, there’s the TC02. For PDP/
VAX-11s, try the TC12. Both models can handle every type of industry-standard formatted Y:-inch tape transport.
From conventional start/stop to streamers.

FOR THE RECORD...
The Emulex TCO1 disk controller has a calculated MTBF of 41,000 hours. But in statistics compiled in field opera-

tions between 1980 and 1982, its actual MTBF was a whopping 164,930 hours! That’s the equivalent of 31 years
between failures, with the system in operation for 102 hours each week.

It Sl T
®

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 DEC, VAX, PDP LSI, TS11 and DMF-32 are trademarks of Digital Equipment Corporation
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on a first-come, first-served basis
because DEC could not develop an
acceptable priority access method,
Chanoux says. The system also has
a common journal facility that
records all changes in a file.

Chanoux says a 3Yz-year effort
went into the VMS 3.3 release. DEC
spokesmen say future versions—
due out in the next nine months—
will include facilities to ensure
cluster-wide data integrity even in
the event of system failure. VMS 3.4,
which will provide vAXcluster
support for 750s, is due out by
September, but the company does
not plan to add the low-end 730 to
the cluster, Chanoux says.

Chanoux says the company is not
planning to offer vAXcluster for
other operating systems, but re-
ports that software developers at
the University of California at
Berkeley are interested in adapting
VAXclusters to the UNIX operating
system. vAXclusters have been
installed within AT&T, a DEC
spokesman says, but it is not known
whether AT&T is working on its own
UNIX version.

vAXclusters can be assembled for
two 780s for about $200,000
including software updates, inter-
faces, connections and an HSC50
shared disk subsystem. A similar
cluster with two 750s will sell for
about $300,000, including the com-
puters, a DEC spokesman says.

The 1780 interface for 780s and
782s is priced at $19,500, and the
CI750 is $18,500. The Star coupler is
$7500 in an eight-line version, and
an expansion unit for eight lines
more is $5500. The HSC50 storage
controller is $32,500, and each disk
channel interface is $7100. A VMS
update including documentation and
media is $2940, and a supported
update is $7630, including a 90-day
warranty and training credits.

—Geoff Lewis
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Touch terminal vendor hopes
to create markets for IBM PC

Although touch-sensitive CRT
monitors, which have been on the
market for 10 to 15 years, have
never caught on in a big way, Touch
Technology Inc., Annapolis, Md., is
using that technology to jump onto
the 1BM PC bandwagon and possibly
open another vertical market. The
company has applied to become a PC
Value Added Dealer, which would
enable Touch Technology to buy PCs
at a discount, add terminals and
resell the packages to vertical
markets.

Touch Technology is marketing
three touch-sensitive monitors,
along with a program that allows a

user to generate programs for the
IBM PC, running PC-DOS, the Apple
11 and 1Ie and other microcomputers
running CP/M. The Program-That-
Writes-A-Program accesses data or
graphics from disk drives, video-
tape or laser disks. List prices
range from $1450 to $1950. Monitors
can be retrofitted with a touch
screen.

Targeted applications include li-
braries, airport information ser-
vices, banking, automated market-
ing surveys and other public uses,
educational aids and point of sale.
An Apple 11 version is being tested
on a pier in Avalon, Calif., where it

MBASs
for under

$2,000.

See our ad on Page 63.
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provides Catalina tourist informa-
tion in graphic form. Touch Technol-
ogy hopes to address several other
vertical markets. One potential OEM
customer is considering offering the
systems for film-editing operations.

The monitors and video interface
boards are purchased from Interac-
tion Systems Inc., Newtonville,
Mass. The monitors use analog/
digital capacitance panels mounted
in front of the CRTs. When the glass
panels are heated to 1000° Fahren-
heit and bent to the curvature of the
tubes, a layer of idium tin oxide is
applied. Company officials at Touch
Technology prefer capacitance pan-
els over other touch technologies,
claiming a coated panel can be
damaged only by being struck by a
baseball bat and therefore is an
ideal protective barrier.

NEWS

Three phosphorous monitors are
available. A green, 12-in. monitor,
with a video interface card, cables
and the Program-That-Writes-A-
Program, sells for $1450. List price
for a 12-in., color composite monitor
is $1550, and list price for a 19-in.,
color composite monitor is $1850. A
red, green and blue, 12-in. monitor
(for the 1BM PC only) sells for $1950.

The monitor panels have 32
touch-sensitive areas. Company
president Gary Barrett says the
panels are being modified, and he
expected the panels to accommo-
date as many as 100 X 100, or
10,000, touch-sensitive areas by
May. With the improved panels, a
full Ascit keyboard could fit
graphically onto the screen.

The menu-driven Program-That-
Writes-A-Program is written in

name on the enclosure?

—as
—

=

‘rﬂ‘y ll() “’F l)‘) l'l‘? Simple. Ourgloryls building them. That's

what we do best. And once you see our prices you'll do what you do best.

Sell them.

OUR GUTS...
YOURGLORY

INTRODUCING CUSTOM COM
FOR OEMS FROM DAVIDGE'

We think you should get the glory. After all, who finds the cus!
the applications software, answers all the questions and prownesgch}eerful
after-sales service? YOU do! So, why should your customerssee

YOUBE THE HERO we'e notshy, bl

manufacturing our powerful little systems to your speci
have plenty to be proud about. O
offers you systems built aro
proven 4MHz or 6MHz Z-80singfk
Get 64K RAM, boot ROM, a hard dis
printer port, the disk controller and 04
ports (One is modem conflgured) Select
single or double density 8" or 5" floppy
drives, and hard disk drives, a CP/M* operat-
ing system, and now get ready for the fun part.
You can have all of our system enclosuresin
whatever coloryou choose, silkscreened with
your company name and logo, and we even
custom printthe system manuals to match.

*Z80is a registered trademark of Zilog. *CP/M is a registered trademark of Digital Research.

Call Davidge today, (415) 964-9497
- 1951 Colony St. Suite X, Mountain View, CA 94043

ers, writes

oneelse’s

dt dge duétry
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compiled BASIC. Barrett says a
160K-byte floppy disk drive holds
about 80 average frames of informa-
tion. The program has a space
reserved for BASIC programmers to
insert instructions for the system to
read from VisiCalc or other files sup-
ported by the operating system.

Industry analysts are reserved as
to the chances of Touch Technolo-
gy’s gaining a large share of
terminal market applications. “The
concept has its place,” says Ken
Bosomworth, president of Interna-
tional Resource Development, a
Norwalk, Conn., market research
firm. But he sees the total market
for touch-sensitive terminals as less
than 20,000 or 30,000 units. If there
were a tremendous demand for
touch-sensitive terminals, Bosom-
worth insists, the explosion “would
presumably have happened.”

Touch Technology marketing vice
president Jack Colburn is undaunt-
ed. He is certain that more
applications will be discovered as
the product gains momentum. He
claims 15,000 to 20,000 units are
sold each year in the market and
expects his company to sell 800 to
1000 units this year.

Clive Smith, senior analyst with
Boston market research firm The
Yankee Group, also sees a demand
for the product, but pegs the total
1983 market at only $5 million.
Smith says Touch Technology’s
offering is priced too high. “The
critical factor is how much better
than other technologies [such as
joysticks, mice and light pens] it can
perform and what the price compet-
itiveness is.”

Barrett says the company is
working on decreasing the price.
Quantity discounts on purchases of
10 or more units are offered on all
three monitors. The RGB version,
for example, is discounted from
$1950 to $1450.

—David A. Bright
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CalComp
introduces

the MBA.

Every computer system has the business basics—accounting, finance,

administration.

But when end users or OEMs add CalComp’s M-84 plotter, their
system becomes an MBA (Master of Business Art)
that produces presentation-quality graphics for
less than $2,000.

The M-84 actually makes your system a
little smarter. It's based on the Z80 micropro-
cessor and has built-in firmware for five :
line styles, selectable character rotation,
six different character sets and circle, v
arc and sector generation. It can also @
work as a printer and digitizer. o

M-84 is fast, precise and quiet. It plotsat _._ .
speeds up to 177 inches per second with resolu-
tion of .004 inches on paper or film for overhead projection.

M-84 is analytical and easy to maintain. Diagnostics test and
report on interface and plotting functions on your command.

The M-84 is versatile. There are three standard interface
models—Centronics, IEEE and RS-232, and most popular
applications software packages, including ISSCO’s DISSPLA
and TELL-A-GRAE SAS/GRAF and Digital Research CP/M-
based Graphic System Extension.

Our M-84 is colorful—8 pens,

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

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

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

CALCOMP

A Sanders Graphics Company

SANDERS

KPS Por el Wonagement Carweiftonts




RELAX!

The selection was easy. Because the en-
tire EDP industry is now organized, defined,
cross-referenced, re-surveyed, updated and
delivered to me four times a year for $60.

Cuts my search time. . . gives me all my
options . . . and saves my company money.

DATA SOURCES has sorted all signifi-
cant EDP vendors and products for you—
and compiled them in two easy-to-use
volumes. Supported by an extensive data
base, each issue is re-surveyed, updated
and mailed every 90 days to keep you cur-
rent with the latest product information.

DATA SOURCES'’ format provides you

consistent product listings and comparison
charts—including capability, compatibility,

| FOUND THE INFORMATION

and cost . . . to allow fair and accurate
evaluations. It is fully indexed and cross-
referenced each quarter—by product type,
supplier and system fit.

\. ® Market Tracking: Exclusive product
W trend feedback from the pub-
lication data base

W' @ Before You Buy: Product selection
w criteria and checklists
QN\ ® Product Comparison Charts: At-a-
b glance review, compares each
vendor’s product feature by
feature
® Over 26,000 products: from
micros to mainframes

® 14,000 software packages: systems,
utilities and applications



. « « . . IN DATA SOURCES

| B B B & B B B B B B B B B B B |
DATA SOURCES 1055 |

® Over 12,000 hardware and communi-
cations products: from systems to

NATURE OF CO. BUSINESS
OR, ORDER DIRECT!!! 1-800-227-1617 ext. 251
(in California, 1-800-772-3545 ext. 251)

Residents of CA, CO, CT, DC, FL, IL, MA, MI, MO, NJ, NY, VT,
PLEASE ADD APPLICABLE STATE TAXES.

P.O. Box 5845 e Cherry Hill, N.). 08034 NN NN NN BN NN BN BN NN BN BN NN B N .
CIRCLE NO. 158 ON INQUIRY CARD

i
: I P.O. Box 5845 @ Cherry Hill, N.). 08034 l
peripherals . . . from modems to : : :
| t K J Yes | need accurate information delivered |
complete networks " 4 times a year. "
® 7,200 company profiles: current names, i O Please send me the current edition of DATA
SOURCES and enter my one year subscription at |
addresses and phone numbers | $60 (A 50% savings off the regular rate of $120.) ¥
I O Check enclosed. O Bill me. F]
| JE: i
B e PHONE ( ) |
| COMPANY |
ADDRESS I
CITY. STATE ZIP. I
i
i
i
-



Picture the best...

THE RAMTEK 9465:
SUPERLATIVE PERFORMANCE
STARTING AT JUST s11,250.

The standard 9465 is an outstanding
entrylevelvalue. The base priceincludes:
1280 X 1024 X 4 resolution, Z80 display
processor, graphics processor, and
video lookup table, all in one compact
deskside unit. A special package price
of $14,995 includes a color monitor.

OR, IF YOU PREFER,
CONFIGURE YOUR OWN
SYSTEM.

Alternately, the 9465 can be any system
you want it to be. It's ideal for systems
integrators, making possible an excellent
match up of color graphics capabilities
with applications needs. Options
include: 1280 X 1024 resolution in 4-bit
increments up to 16 bits, Z80 or
MC68000 display processor, high-speed
coordinate transforms, pixel formatter,
pan and zoom, host interfaces, peri-
pherals, video generators, and a
variety of monochrome or color
monitors.

Prices are in U.S. Dollars.

280 is a registered trademark of Zilog Inc

MC68000 is a registered trademark of
Motorola. Inc.

Solids Modeling System PADL
Sandia National Laboratories



for less.

...for CAD and
business applications.

...for imaging
applications.

ANTERIOR
UVENTRICLES

...forC&Cand
process control.

Digital Scene Simulation by Digital
Productions. Los Angeles, CA
©1983 All rights reserved.

Introducing Ramteks
new 9465

high performance,
low-cost deskside
colorgraphics and
imaging system.

No colorgraphic system provides you higher resolu-
tion, greater image control, or more capabilities for
the money than Ramtek's new 9465.

If that sounds a lot like a repeat description of the
pace-setting, Ramtek 9460 Series, it should. The 9465
is the latest extension of the 9460 concept. It shares
the same design approach, is software compatible
with the 9460, but adds to it a new compactness
and economy.

This deskside system is available in an economical
off-the-shelf version or can be user-configured,
allowing you to tailor the 9465 to a wide range of appli-
cations needs. As an added benefit, the modular
design of the 9465 allows for easy on-site upgrades.

Don't pay more. Don't get less. For literature and
complete specifications, call our office nearest you.
Or, contact us at 2211 Lawson Lane, Santa Clara, CA
95050.(408) 988-1044.

I |

OUR EXPERIENCE SHOWS.

World Headquarters—Santa Clara, CA (408) 988-2211

European Offices—Amsterdam (31) 2968-5056:

London (0256) 69541; Cologne (2234) 78021

U.S. Offices—Dallas, TX (214) 422-2200; Los Angeles, CA (714) 979-5351;
Seattle, WA (206) 575-1600; Chicago. IL (312) 397-2279; Houston, TX (713)
774-2233; McLean, VA (703) 893-2020; Denver, CO (303) 694-0758;

Upper New York/Canada (716) 425-1742; New Jersey (201) Florida (305) 645-0780:
Boston, MA (617) 273-4590; Atlanta, GA (404) 446-3393.




Rigid disk
removability
works here

iy

Cartridge convenience with

| fixed media performance
B and reliability in an 8-inch,
~ fixed/removable drive.
&
o B
\\ « 53.2 Mbytes Total Storage
B + 26.6 Mbyte ANSI Standard Cartridge

« 30 msec Average Access
« CDC Lark™ Compatible SMD Interface
* 8-Inch Floppy Envelope




because we
made it work

here.

The Arapahoe 7110 disk drive from Amcodyne Inc.
is proving every day that Winchester reliability can
be designed into a removable cartridge without
sacrificing performance. This 8-inch fixed/removable
disk drive builds 50 megabytes of on-line storage
capacity around a new generation of technology
that solves problems pre-
¢ Vviously associated with
removable cartridges.

Superior Data Integrity

The Whitney suspension, first
introduced to OEM markets by
Amcodyne in 1982, is the most
stable read/write platform in
the industry, yielding an improvement in air bearing
stiffness of 50 percent over traditional Winchester
suspensions. Accompanied by a low-mass slider, the
Whitney suspension resists bounce, pitch and roll.
This improved head-to-media compliance and
resultant higher-resolution signals translate into
unexcelled data reliability. Coupled with a proprietary
head-loading technique, the Whitney mechanics
maintain head and disk interface quality over the
product life. Additionally, the drive’s fully-retracted
heads eliminate the major cause of Winchester DOAs
—head-disk chattering during shipment and handling.

Winchester Cleanliness

The Arapahoe 7110 does not
compromise Winchester clean-
liness and reliability just because
it has a removable disk. When
the cartridge is removed, the
fixed-disk chamber is sealed by
a proprietary active hub seal

around the spindle. With the cartridge installed, only
the cartridge interior is part of the clean air system.
The HDA chamber is purged to a Class 50 environment
within 45 seconds of power - up. Air quality within the
positively-pressurized plenum chamber is maintained
by a recirculating air filter that provides 20 times the
scrubbing capacity of other fixed or removable drives.

Assured Cartridge Interchangeability

Although there are slight variations in the way ANSI-
standard cartridges are seated on the spindle,
absolute tracking accuracy and
data reliability are assured by
an embedded servosystem and
an electronic centering tech-
nigue that offsets the effect

of disk runout. Thus, the user
can confidently interchange
cartridges from one drive

to another.

Ease of Integration

The Arapahoe 7110 is a reliable solution to some of
the more challenging integration problems encountered
with today’s storage subsystems.
One peripheral can do the work
of three—data storage, file
transportability/archiving,

and backup. That yields com-
pactness, fewer integration
headaches and lower life-

cycle costs.

Call now to schedule an

immediate evaluation of one of the most innovative
OEM products in years from the people who made
rigid disk removability work.

|
m'llll l M"l

Amcodyne

1301 South Sunset Street
Longmont, Colorado 80501
(803) 772-2601
TLX:296473 (RCA)
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How canwe offer

this high-speed

asynchronous
mux for

only $100
per port?

v | By keeping
things very, very
SIIMPIAC. oo o S

driving down the cost of data links in local area
network applications. That is, to find a cost-effective alternative to point-to-
point wiring, coaxial cable and limited distance modems.

The solution? A new time division multiplexing technique and built-in
line driver/receiver circuitry to make it compatible with leased T1 transmis-
sion facilities and standard T1 microwave links as well as private four-wire
(two twisted pair) circuits.

The result? The M-825 Asynchronous Data Multiplexer that accommo-
dates 32 full-duplex data sources through conventional RS-232C cable inter-
faces. The M-825 is totally transparent to protocols, parity and bit rates of up
to 19.2K bps, requiring no speed settings or adjustments.

Reliability is assured b%extremely simple system architecture and single
bit error correction to 9600 Baud. And because the composite speed is 1.544M
g s,kall 32 ports can run simultaneously at up to 19.2K bps without data

ocking.

The standard DSX-1 interface means no external modems or line drivers
are needed in T1 or four-wire installations up to 6,400 feet apart. Inexpensive
T1 repeaters can extend this distance, if required, making the M-825 a simple
solution to a long list of networking problems.

For more information, call toll-free 1-800-227-3800 Ext. 1123 or write
Teltone Corp., PO Box 657, Kirkland, WA 98033. In Canada call (416) 475-0837
or write Teltone Ltd., 183 Amber Street, Markham, Ontario L3R 3BR.

LELTONE
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Dataproducts begins retail thrust,
eyes market for non-impact printers

While serial- and page-printer
suppliers begin to cast covetous
glances at the line-printer market,
the leading OEM supplier of line
printers is showing signs of wanting
to enter other -markets.
Dataproducts’ acquisition of Inte-
gral Data Systems Inc., not only
brings the line-printer giant more
firmly into the serial-printer market
but gives it an established distribu-
tor network with which to enter
retail marketing.

Dataproducts president and chief
executive officer Charles A. Dickin-
son makes no bones about his
company’s intent. “Even without
the IDS acquisition, we wanted to
start moving products into the retail
stores through distributors,” he
says. “IDS has a distributor network
that has been serving the users of
the low-end printer products and
the retail outlets. They’ve had very
limited direct selling capability on
an OEM basis, but we feel we can
develop some major business for the
products IDS has. In that way, our
two forces are quite synergistic.”

Does this mean that
Dataproducts agrees with industry
soothsayers, who have predicted
that the line-printer industry is
dying? Dickinson doesn’t go quite
that far, but he does admit
Dataproducts’ traditional business
is being squeezed between the
upward encroachment of serial
printers and the threat of non-
impact technology. “Our line-
printer business is in some jeopardy
in that the rate of growth is
relatively low, even though the base
is quite large.” He also admits that
it would be difficult for the company
to maintain its traditional growth
rates of more than 20 percent a
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Dataproducts president and chief execu-
tive officer Charles A. Dickinson says that
his company intends to push printers into
retail stores through distributors. Part of that
push was spurred by the acquisition of
Integral Data Systems Inc.

year.

Since Dickinson believes that
line-printer technology is mature in
comparison with other printer
technologies, he does not expect it
to make any major advances. But he
doesn’t believe the market will
disappear. “For data-processing
capability, there isn’t a competitor
between 600 and 2000 lpm to the
fully formed font band printer,”
Dickinson claims. He sees infringe-
ment from laser printers, but says
there are still significant software
conversions necessary in changing
from band to laser printers. He also
claims that laser equipment is less
reliable than band printers, and
maintenance costs must be consid-
ered.

Dickinson does not dismiss non-
impact technology, however. He
believes that non-impact printers
will one day make significant
inroads into the traditional line
printer markets. Dataproducts is
preparing for that. “We are behind

because there are people out there
with products already on the
market,” he says. He asserts,
however that Dataproducts still has
time to “do the job correctly.”

In transition

Two senior executive appoint-
ments have been made at Eagle
Computer Inc. as a result of the
untimely death of that company’s
president and chief executive officer
Dennis Barnhart in a car crash in
June. Charles Kappenman, the
company’s founder and chairman,
assumes the additional duties of
chief executive officer. Ronald
Mickwee, executive vice president
and chief operating officer, is the
new president. Barnhart’s death
caused a week’s delay in the
company’s initial public offering,
but all 2,750,000 company shares
were reportedly sold within 5 min.,
followed by the sale of 275,000
additional shares.

Financings

Massachusetts Computer
Corp.’s third round of financing
drew $10.6 million. The money,
which was gained through the sale
of preferred stock, will be used to
launch a worldwide sales thrust and
for research and development.
MASSCOMPmanufactures 32-bit mini-
computers for scientific and techni-
cal applications.

British-based Micro Focus Ltd.
will use its recently acquired
$5-million financing to expand U.s.
marketing operations and to extend
its line of cCoBOL development tools
for commercial system integrators.
The funds were raised on the
London Unlisted Securities Market.
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6 mos.
6 mos.

Apple Computer Inc.

Datapoint Corp. 9 mos.

9 mos.

Fujitsu Ltd. year

year

ITT Corp. 3 mos.

3 mos

Modular Computer Systems 3 mos
Inc. 3 mos

6 mos.
6 mos.

Recognition Equipment Inc.

Scientific-Atlanta Inc. 9 mos.

9 mos

T-Bar Inc. 3 mos.

3 mos.

The Ultimate Corp. year

year

Comments: Datapoint Corp. reports that
domestic revenues increased over the second
quarter while international revenues declined.
Third-quarter revenues totaled $136.4 million,
compared to $99.4 million for the same period a
year earlier. Net income for the quarter was
$1.6 million, or 8 per share. To focus on its
office-automation and computer business,
Datapoint has announced that it will sell its
Communications Management Products
Division to Teknekron Industries Inc.
Honeywell Inc.’s first quarter pretax income
was almost the same as that of the first quarter
of 1982, excluding last year’s capital gain of
$51.6 million. The company says Information
Systems posted a modest operating profit in the
quarter, compared with a small loss a year
earlier. Honeywell noted that U.S. computer
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Earnings EpS

442,275,000
264,572,000

47,402,000 .80
R7,379,000 .48

402,678,000
367,688,000

3,817,000 .19
(899,000) (.04)

3,300,000,000
<,800,000,000

157,000,000 .03
98,700,000 .03

3,467,380,000
3,980,226,000

134,329,000 .90
162,735,000 1.10

16,858,000
22,588,000

(1,390,000)  (.R5)
407,000 .08

68,115,000
65,430,000

7,104,000
(13,9685,000)

1.12
(R.3R)

229,615,000
256,265,000

(4,368,000) (.19)
16,451,000 .78

8,315,000
8,655,000

116,000 .04
460,000 .14

39,236,069
29,817,331

4,613,762 .78
2,900,518 .60

orders were up significantly, while inter-
national orders were down. Perkin-Elmer
Corp. notes improved order trends in U.S. and
European government contract businessand is
expecting a recovery in the semiconductor
industry. Data Systems Group revenues were
$169.3 million for the nine-month period,
compared to $152.9 million a year earlier.
Semiconductor Equipment Group revenue was
down to $114.8 million from $123.0 million a
year earlier. TeleVideo Systems Inc.’s net
income for the second quarter nearly doubled
to $5.5 million, or 14! per share, from $2.7
million, or 8 per share, a year earlier. Sales for
the same period rose to $41.6 million from
$21.6 million a year earlier. TeleVideo says it
raised more than $92 million from its first
public offering in March.

Formations

Hewlett-Packard Co. has consol-
idated responsibility for personal
computer and office software into
two new divisions. The Personal
Software Division covers both
internally developed and third-
party software activities and is
based in Sunnyvale, Calif. The
Office Productivity Division is in
Pinewood, England.

Distribution/service
deals

Digital Equipment Corp. has
signed an agreement with Aregon
International, London, England to
promote Aregon’s videotex soft-
ware, ISV-3, in the U.S. DEC says it
also plans to promote similar
software from Steria, a French
software house. Both products
support the North American Alpha-
geometrics Graphics Standard as
well as the European Alphamosiac
Standard.

Wet ink

Sord Computer Corp., Tokyo, will
buy at least $1.5 million worth of
VectorPrinter color impact printers
from Envision Technologies Inc.,
San Jose, Calif. Under the terms of
the two-year contract, the printers
are to be incorporated into Sord’s
32-bit personal computer for sale
primarily in Japan....Philips Data
Systems, West Germany, has
signed a four-year contract with
Seagate Technology, Scotts Valley,
Calif., for Seagate’s 5%-in. Win-
chester disk drives. The 6M-, 12M-
and 19M-byte drives will be used in
Philips’ Zs80A-based Office Micro
System....Wang Computer PTY
Ltd. was awarded a contract to
automate the Australian Depart-
ment of Social Security. The
four-year contract covers $70 million
worth of equipment, with additional
provisions for service and support.
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Now your computer
can have 20/20 vision.
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Datacube boards
give your Multibus or «
Q-Bus system video capablllty...
economically.

Datacube boards aren’t your run- Datacube boards provide reliable
of-the-mill graphics boards. These vision for robotics, medical imaging,
frame grabbers are built for perfor- surveillance, inspection, telecon-
mance ... with high resolutionanda  ferencing, animation, etc. And at
host of other extra features. They surprisingly low prices.
digitize and display information in Call or write for our new Product
real time. And without host com- Guide of Multibus and Q-Bus
puter intervention. Compatible Boards. Datacube

The new VG123 is a good exam- Incorporated, 4 Dearborn Road,
ple. Resolution is 768H x 512V x Peabody, MA 01960,
8 bits/pixel. Black and white or Tel: (617) 535-6644.

pseudo-color, RAM-based input
and output translation tables, an
alphanumeric overlay plus pan and
scroll capabilities are only a few of
its advantages.
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Alpha Micro'’s 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 ALPHA Mlcno
match, go ahead and call good old Whats-
Their-Name. Everything a computer’s supposed to be. Except expensive.
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Introducing the DSD 890
DEC-Compatible Winchester/ Tape.

Last year, Digital users made a big deal about our
880 Winchester/Floppy system, with its incomparable
features, performance and price. And ever since then,
they've been crying for more of the same, only with a
tape back-up instead of a floppy.

So be it.

Witness the 890 Winchester/Tape. A 31.2 Mb
Winchester and an ANSI standard %" cartridge tape
drive for quick and inexpensive archival storage,
back-up and software distribution. All in one neat
package.

To get the same kind of capacity from Digital,
you'd need a whole rack full of equipment.

Three RLO2s and a TS-11, to be exact.

And you still wouldn't get the same kind of
performance. The 890 is up to 15% faster than the
RLO02, thanks to our non-interleaved data transfer
mode. (We can even handle simultaneous instructions
to the Winchester and tape with no, we repeat, no
degradation in performance.)

There’s a big difference in price, too.

The 890 is about half the Digital alternative.

Yet it’s just as compatible.

Our Winchester emulates the three RL02s you
don’t have to buy. And our tape emulates the TS-11 so
that you can use all of DEC®’s handy back-up utili-
ties. What's more, our emulation of the RLO2 and

TS-11 allows you to take full advantage of 22-bit
addressing.

We've even designed our front bezel so it goes
nicely with a PDP®-11/23.

And we’ve improved our HyperDiagnostics. ™

Not an easy task to be sure, but on the 890, one
button runs all self-diagnostics and testing. You don’t
even have to take off the bezel; there’s a convenient
little open/close front door instead.

Some things remain unchanged, though.

Like our Rapid Module Exchange,“HyperService,"
and our nationwide sales and support network.

Because, quite frankly, we think they're already
pretty good.

But if there’s anything you think we can do to
improve them, please let us know.

We don't want to say we're responsive, but when
you say “jump,” we leave the ground and wait for
further notice.

Which explains why we’re so high on the 890.

Corporate Headquarters: 2241 Lundy Avenue,
San Jose, CA 95131. Eastern Region Sales and Service:
Norwood, MA, (617) 769-7620. Central Region Sales
and Service: Dallas, TX, (214) 980-4884. Western
Region Sales: Santa Clara, CA, (408) 727-3163.

R T e
DATA SYSTEMS DESIGN

DRIVE ACTIVE

DATA SYSTEMS DESIGN




R&D had certain requirements that had to be
met; manufacturing, accounting and marketing
had others. Then microcomputers started
showing up on desktops, with modems and
printers here and there. Now you face the task of
making it all work together. Sharing resources.
Sharing information. And making more effective
use of the information processing equipment
you've already invested in.

NET/ONE LEAVES YOU IN CONTROL
OF EQUIPMENT DECISIONS.

Net/One? is a general purpose communica-
tions system that turns equipment from different
vendors into a fully functional, fast, powerful,
information processing network. Because it can
connect equipment from virtually any vendor,
you remain free to choose equipment based on
capability, rather than compatibility.

02; the shelf, Net/One supports industry-
standard equipment interfaces— Async, Bisync,
SDLC, through RS-232, V.35,RS-449 and IEEE-488
— as well as many high speed parallel interfaces.
The list is expanding every month. But if you
have special equipment thatisn’t in that list,
Net/One is the only local area network that’s
fully programmable at every level so special
interface protocols can be added now, or when
you need them, later.

BROADBAND, BASEBAND, OR ANY
COMBINATION THEREOE. YOU CALL THE
SHOTS ON MEDIA, TOO.

Net/One is the only local communica-
tions system that gives you the option of broad-
band or baseband or a combination of both, with
architecture that will allow you to add other
media such as fiber optics in the near future.

YOU DON'T HAVE TO KNOW EXACTLY
WHERE YOU'RE GOING TO BUY A
NETWORK THAT WILL GET YOU THERE.
Everything about Net/One has been

designed to respond to your needs, as they
evolve, and to remain fully adaptable to evolving
communications technology. System architec-
ture is completely modular, so it can grow at the

Net/Oneturnsthe e
now info the netwo

Net/One is a registered trademark of Ungermann-Bass, Inc. © 1983 Ungermann-Bass, Inc.




same time and in the same direction you do.
Regardless of the direction that turns out to be.
When separate divisions within a company
or a campus need to share resources, one Net/One
system can be bridged to others, and to remote
networks. These bridges can interconnect
baseband, broadband, or Net/One systems that
include both. And like vendor independence and
media independence, this bridging capability
is available now from Ungermann-Bass.

NETWORK MANAGEMENT
FACILITY

TELECONFERENCING
CENTER

NIU = Ungermann-Bass
Network Interface Unit

LOCAL
BRIDGE

hY
BROADBAND [
\

NOW, THE IMPORTANT DIFFERENCE
BETWEEN TALKING A GREAT NETWORK
AND DELIVERING ONE.

We'’ve been installing Net/One since
July of 1980. Hundreds of our systems are already
out there moving information for people like
Control Data, Caltech, Fairchild, ITT, RCA,

Boston University, U.S. Forest Service,
and Ford Aerospace.

So we can do more than talk about what
you need in a local area network. We can actually
deliver one, now. And we can refer you to a long
list of customers who are actually using one
(or two or three) now.

Let’s talk about how to turn the equip-
ment you have, now—whatever it is—into
the network you want, now. And the network
that can take you wherever you want to go
from here. Net/One.

Ungermann-Bass, Inc., 2560 Mission
College Boulevard, Santa Clara, California
95050. Telephone (408) 496-0111. Un

Net/One from Ungermann-Bass

quipmentyou have
rk youwant. Now.
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OKIDATA
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NOW, A TASK FORCE OF ONE

BRINGS REVOLUTIONARY NEW
SKILLS TO DOT MATRIX PRINTING.

Outmaneuvers Lines and Daisies at
350 cps. Okidata's new multifunction
Pacemark 2410 combines three print-
ers in one remarkable machine. At 350
cps, it pumps out data at line speeds
up to 420 lpm. Delivers drafts with
extra-dense characters at 175 cps. Its
85 cps correspondence quality is three
times faster than most daisywheels.

But that's just the opening salvo.
This high powered dot matrix printer
has an arsenal of extra features. Two-
color printing. Dot addressable graph-
ics. 96-character ASCII set, plus resident
and alternate 96-character downline
loadable sets. Column capabilities range
from 136 to 233.

Tough As Nails. The 2410 won't
suffer from battle fatigue or duty cycle

limitations. It's armed with our long-
life, stored-energy print head with 9
tungsten pins to crank out up to 500
million characters with ruthless preci-
sion. Add laser-welded, precision-
controlled construction and a rugged,
stamped steel frame, and this machine's
virtually invincible.

Compatibility Plus. Teams up with
all the big guns in high performance
desktops and small business comput-
ers, plus most low-end minis. Available
with standard parallel or RS 232C se-
rial interface with current loop. Addi-
tional interfaces on the way.

Mean Machine. Nice Price. It's capa-
ble. It's tough. It should cost a bundle.
But it doesn’t. Suggested retail is $2995;
$2695 for its data-processing-only part-
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ner, the Pacemark 2350. For more in-
formation, phone [-800-OKIDATA. In
New Jersey, (609) 235-2600.

OKIDATA

Mt Laurel, New Jersey 08054

A subsidiary of Oki Electric Industry Company. Ltd.
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Gould S.E.L. interested in
Cambridge Ring networks

While system integrators wait for
IEEE 802 to adopt a standard for
token-passing ring local-area net-
works, at least four European
companies are selling rings based on
an alternative technology—the
Cambridge Ring slotted network.

One such product, DataRing from.

Toltec Computer Ltd., Cambridge,
England, may be made available to
the U.s. by Gould Ine. S.E.L., which
has acquired worldwide nonexclu-
sive rights to the product by buying
a 10-percent share in Toltec and
contributing $300,000 to a $2-million
capital injection. Toltec chairman
Paul Reeve stresses that Toltec is
seeking other U.S. outlets besides
Gould.

Some of the money contributed
by Gould may be used to develop
components to support the proposed
100M-bit-per-sec. speed of an en-
hanced Cambridge Ring. The cur-
rent standard specifies 10M bps and
is being adopted by the British
Standards Institution.

Interrupt-driven access hard-
ware exists for the Digital Equip-
ment Corp. Unibus and Q-bus, and
direct-memory-access hardware is

being developed. Also available is a

terminal concentrator that can
support as many as 16 RS232 ports.
Two types of boxes must be
attached to each node in the ring:
one generates empty packets; the
other is a station box with a
repeater. DMA units are also under
development for Intel Corp.’s
Multibus, the s-100 bus, Data
General Corp.’s Nova and Eclipse
computers and Prime Computer
Inc. and Gould S.E.L. systems.

On the software side, protocol-
generating driver software exists
for use with DEC’s VAX/VMS, RSX-11
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Each node in Toltec’s DataRing has two
boxes. The open unit incorporates a
repeater; the smaller box is the access unit,
containing hardware tailored to the host
computer.

and RT-11 operating systems and is
on the way for UNIX, DG’s A0S and
RDOS and the 8-bit version of CP/M.

The Cambridge Ring was devel-
oped at Cambridge University’s
computer laboratories nearly a
decade ago. Some observers, such
as analyst Kenneth Smith of The
Yankee Group, Boston, believe the
ring has a future, even though its
multiple-fixed-length-packet ap-
proach differs radically from the
token-passing method with its
single variable-length packet. But
Smith also believes token passing
will be more widely favored because
most users seldom transmit more
than 100K bits and therefore do not
hog the ring. Token passing
advocates also point to the token tag

timer incorporated in the protocols
to eliminate such hogging. But
Cambridge Ring supporters count-
er that additional overhead is
required to support a token tag
timer. They also contend that the
Cambridge Ring is more predictable
because a transmitting station is
automatically forced to relinquish a
packet position after the receiving
station has accepted and returned
the contents of the packet. (Packet
length is fixed at 40 bits and
includes 16 data bits.) A spokesman
for the British government-
supported Joint Network Team adds
that the relative simplicity of the
Cambridge Ring will make imple-
mentation of protocol logic in VLSI
easier than with other LANs.

Toltec senior sales executive Joel
Abramson concedes that most users
of DataRing are research or
academic institutions, but also cites
the ‘“real-life” nature of many
applications. One major British
user, Kingston Polytechnic, has
equipment on its ring that includes
four DEC VAX machines and three
terminal concentrators. A file
server configured around a DEC
PDP-11/24 processor is being added.
It will support 600M bytes on disk
and can be accessed by personal
computers with no local disk
storage. Toltec will make the file
server generally available, says
Abramson. He says one of the first
purely commercial users is a
newspaper publisher in Brazil with
a nine-station DataRing for copy
generation and processing. The
stations are based on a Computer
Automation Inc. Naked Mini 4.

Prices of DataRing products vary
greatly, but Toltec quotes around
$14,000 for a ring that can support
two VAX machines. For that price, a
customer gets a station box, an
access hardware unit and VvMS
driver software for each VAX, plus
one monitor.
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Another British company, Logica
vTs Ltd., sells Polynet, a product
similar to DataRing. Logica main-
tains offices in New York and San
Francisco but has only one U.s.
user, the University of New
Mexico. According to Logica, the
biggest Polynet user—and possibly
the user with the most powerful
LAN in terms of attached equipment
—is British Aerospace Dynamics,
Stevenage, England. The guided-
missile manufacturer has three vax
machines and three PDP-11s with
DMA interfaces attached to Polynet.

Philips low-end
may be offered

As much as 200M bytes of
erasable data on a disk measuring
4.7 in. in diameter is the goal of a
laser storage-development project
at the Hamburg, West Germany,
research laboratories of electronics
giant N.v. Philips.

INTERNATIONAL

%

The network is used for file
transfers and batch process serving
in software-development and CAD
applications.

Another company, Scientific and
Electronic Enterprises Ltd., Liv-
ingston, Scotland, offers the Trans-
ring 3000, a Cambridge Ring-based
collection of LAN products. The
Transring 3000 is available only in
Great Britain.

Orbis, a sister company of
microcomputer manufacturer Acorn
Computers Ltd., is reportedly
considering marketing its Cam-

bridge Ring-based LAN in the U.S.
Orbis, Cambridge, England, has a
U.S. sales office in Boston, and has
collaborated with the Massachu-
setts Institute of Technology’s
Lincoln Laboratories on the tech-
nology.

Racal-Milgo introduced Planet, a
multiple-fixed-length slotted-ring
product, last year. Planet resembles
the Cambridge Ring (MMs, March
1982, p. 77), but, unlike the
Cambridge Ring, Planet can bypass
a break in the ring.

—~Keith Jones

erasable laser disk

in U.S. by CDC

While several companies are
working on very high-capacity
nonerasable laser-disk memories for
archival applications, the Hamburg
project aims to perfect a unit for the
low-price/high-volume OEM market.
With physical dimensions similar to

those of microfloppy disk units, the
Philips magneto-optic product will
compete with both floppy and
Winchester drives employing con-
ventional magnetic recording, and
with other low-cost erasable laser
units expected from Xerox Corp.
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IF YOUR LAN IS

ON A GOLLISION

GOURSE,

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
in a low-cost, easy-to-use one-chip
VLSI controller.

So you can design and build an efficient
token passing LAN. Without writing oodles
of protocol software. Without complicated
mterface tasks.

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

® media independent
* easily prioritized
e a memory miser, with sophisticated
DMA, so long messages automatically
span 64 byte buffers
spwd decoupled, so it doesn’t wait
for, or slow down, the CPU.
ur real-time and critical process
networl{requn'ements can’t cope with colli-
sions, or if you’re looking for a more
streamlined, cost effective approach, plug
into NetSource. Call our NetSource hotline,
714/863-7828.

*)

GUT IT OUT.

T S T N N
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
offermg ial Evaluation Kits. This coupon
your check for $195 gets you four
WD2840 NetSource VLSI con-
trollers, a helpful design
Application Note, a Network
Template, plus a copy of our
1983 Network Products Hand-
book. Limit: One kit per customer.

00 Here’s my check for $195 (CA residents add 6 %
sales tax) for a NetSource/40 Evaluation Kit.

O Please send me more information about
NetSource/40.

NAME
COMPANY
ADDRESS
CITY
PHONE

Send to: Western Digital Corporation
Literature Dept.
2445 McCabe Way
Irvine, CA 92714

TITLE

STATE ZIP
EXT.

NetSource is a trademark of Western Digital Corporation

e e o Y e e ol
WESTERN DIGITAL
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and several Japanese sources.

similar unit in the U.s. (MMS, July,

Matsushita has demonstrated a p.55).

[T &l

68000/UNIX’

ones available.

a call today.

ONE YEAR WARRANTY

NO ONE HAS OUR WARRANTY!

Compare the One-year warranty on the Dual
System —it's unprecedented in the
industry. This is nothing new at Dual —we have
always given a one-year warranty because of our
confidence in the quality and reliability in our
products. We believe they are the most reliable

So, if you want a full UNIX, 68000 system with
512KB to 3.25MB of parity RAM for 4-6 users,
and you want it to just keep on running, give us

=2UA L.

DUAL SYSTEMS CORPORATION
2530 San Pablo Avenue @ Berkeley 8 CA94702 ¢ (415)549-3854 ¢ 172029 SPX
it o e

JNEEEL

*UNIX is a trademark
of Bell Laboratories
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Edward Rothchild, editor of the
Optical Memory Newsletter, San
Francisco, notes that Philips is the
first developer of laser disks to plan
such a low-priced unit. He believes
the company must make the disk
commerecially available this year to
avoid losing the race to introduce
such a product to the Japanese.

He says Matsushita and Sony are
both using a fundamentally differ-
ent technique from the other
companies working on erasable
units using magneto-optics. The
Japanese companies are using phase
change, in which the reflectivity of
domains for data is changed from
one level to another by laser-
induced amorphous-to-crystalline
transition in the recording material.
Rothchild says the technique
achieves 10° phase reversals with-
out deterioration of the recording
material. As a result,the disks are
more competitive than earlier
products, which achieved a maxi-
mum of 10* phase reversals.

Dr. Ingolf Sander, leader of
Philips’s Hamburg project, says the
laser disk drive under development
has achieved 10" writes without
deterioration. The drive employs
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IF YOU'RE RUNNING
SOLE-SOURCED ON
18273/76 GRT
CONTROLLERS,

emand is back in the electronics industry.

And it is already chasing Supply. So ‘Q' See our team of CRT Controllers
We're

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 L
CRT Controller and 8276 |
Small System CRT Controller.

We’re in production. With parts on
the shelf. So you can confidently d&sxgn
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 is ideal for light pen applications.
The WDB8276 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.

GUT IT OUL.

eager to help you qualify our WD8275 and WD8276
controllers. So, ?, ualified customers, we’re offering
free sample ev;ﬁuahon 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 product documentation.

[ Please send me free evaluation

units of the WD8275___ WD8276___
[ I'm interested. Send me more data
on both components.
NAME TITLE
COMPANY
B rooeess
. CITY STATE ZIP
. PHONE EXT.
Send to: Western Digital Corporation

. Literature Dept.

2445 McCabe Way
. Irvine, CA 92714 MM

T T T T IR L 1)
WESTERN DIG/ TA[

C O RizF -4 74
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media fabricated from gadolinium
terbium iron, an alloy that enables
data to be recorded using a
thermomagnetic method (see, “A
glance at the alloy layer, of the N.vV.
Philips erasable disk,” p. 86). The
polarity of a magnetic domain—

INTERNATIONAL

representing a binary zero or
one—can be changed only when
heated.

The Philips drive’s read/write
head consists of a low-cost diode
laser, the same as the laser in
Philips’s audio disk players, located

Blackouts, Brownouts or
Up-and-Downouts.

General Power Systems is the solution to costly power probig

The unpredictable—
a blackout has hit the
city

Thanks to General
Power's uninterruptible
power system (UPS),
many businesses and
vital emergency
services continue to
operate. The UPS
provides conditioned
power when changes
occur in utility power
caused by adverse

of the time

weather conditions or
any other unpredictable
OCCUTTEeNCes.

With a full range of
systems, from 90 watts
to 375 KVA, General
Power can deliver clean

power to any computer-
based installation, all

FEach General
Power UPS is available
in single or 3 phase
versions and contains a
battery, automatic
battery charger, solid
state power inverter,
overload and short
circuit protection,
alarm annunciator,

indicators and more.

Attractive to the
eve as well as the
pocketbook, it's easy to
guard against down
time and costly errors.
Protect against black-
outs and brownouts
and insure that valuable
data is never lost by
including a General
Power UPS in vour
svstem.

Put an end to your
input power problems.
Call General Power
Systems today for the
representative in vour
area, and ask for
details on our full
range of products.

GENERAL PSWER SYSTEMS

1400 N. Baxter, Anaheim, CA 92806 (714) 956-9321 (800) 854-3469 TELEX 182283
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above a magnetic coil. The highly
focused laser beam provides not
only the high temperature to change
the polarity, but also the improve-
ments in bit density that could make
the unit strong competition for
conventional technology.

Sander says that the laboratory
prototype addresses domains mea-
suring only about 12 sq. pm.—2%z X
5 wm.—compared with 2 X 30 pm.
on IBM Corp.’s high-capacity 3380
drive, which Sander calls state of
the art. The resulting density on the
Philips unit is 107 bits per sq. cm.
Sander believes this figure could be
improved 10 times using data-
encoding techniques and reductions
in domain size. He says the domain
size could be reduced to as low as 1
sq. wm. by using more expensive
optics. He doubts if domains smaller
than 1 sq. pm. will ever be used
because semiconductor lasers can
generate light only from the
infrared part of the visible spectrum
in which the wavelength is relative-
ly long—o0.8 pum. Sander believes
IBM is aiming at domain sizes as low
as 0.1 pm. using advanced magnetic
techniques such as vertical record-
ing and thin-film-head/thin-film-
surface technology.

Compared with density levels on
floppy disk units, the Philips laser
drive looks impressive. The track
density is 5000 tracks per in., about
30 times the best floppy densities.
And Sander is confident that it can
be improved threefold. The Philips
prototype employs a disk platter
that measures 5 cm. in diameter and
provides a recording area of 10 sq.
cm., which gives a 10M-byte
capacity. Sander says it could sell
for $300 if it was made available
commercially. Sander is confident
that capacity can be boosted to 50m
bytes, and cites a proposed future
model with a 12-cm. (4.7-in.) platter
storing 200M bytes. Rothchild
describes this figure as ‘“very

MINI-MICRO SYSTEMS/August 1983



Now Adaptive Data Offers XEBEG 1
Users a Better Choice:

A Plug Compatible Disk Controller With
Significantly Greater User Benefits

Our Winchester disk controllers
offer a better interleaving capability,
resulting in better systems through-
put than XEBEC's controllers.

That's because our controllers
have one-to-one interleaving. In other
words, the ability to read every sector
on the disk in just one pass. Just
one quick revolution of the media.

So that means that your system
will have the option to access the
data from the disk at a faster rate.
Because our controllers will read the
data into an on-board buffer in just
one revolution. And then give it to
you at a speed you specify.

Don't suffer greater penalties
than necessary just because your
present computer is slightly slower
than the disk’s speed. With our
controllers, you won't suffer at all.

Depending on your needs, we
supply you with on-board buffers of
various sizes. We have anywhere
from 1k to 8k byte buffers for you to

choose.
MINI-MICRO SYSTEMS/August 1983

And if that isn’t enough to
convince you, then consider that we
support the new higher performance
disk drives having from eight to 16
heads. What's more, our controllers
have standard ST 506 mounting
holes, as well as, mounting holes
compatible with XEBEC's 1410.

We also support and have a
complete family of SCSI compatible
disk controllers.

Now if you're wondering how
our performance got so far ahead,
there’s a good reason. It's beause
we're systems people building
contollers.We understand your
price/performance needs. That's why
we even test our controllers in a full

microcomputer environment under an
operating system.

We think you'll agree that users
won't mind paying slightly more for
all these features. After all, in today’s
competitive systems race, the critical
factor for success is the user’s per-
ception. Performance, when meas-
ured by the user, is his perception
of throughput. And that measure is
as much a function of the controller
as that of the CPU.

So call today toll free at (800)
824-0114 to learn how you can give
your systems the decisive edge.
We're standing by to introduce you to
your next choice in disk controllers.

Adaptive Data & Energy Systems

2627 Pomona Blvd. Pomona, CA 91768 714/594-5858
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conservative” and believes that a
12-cm. Philips drive could store
more than 600M bytes.
Data-transfer rates, at 250K bps,
are less attractive than those of
floppy drives. The rotation speed,
and hence the rate at which data

INTERNATIONAL

can be recorded and read, is limited
by the speed at which domains can
cool. If a domain has not cooled
sufficiently and the magnetic polari-
ty has been changed to give the next
domain an opposite polarity, the
first domain may erroneously have

Infoscribe

MeetThe

Family.

directional, logtcseelnngdemgm standaxdmduublewndﬂm
upper and lower case characters; double density printing; up
to 136 columns at 10 cps; true descenders, underlining, sub-
scripts, and superscripts; rugged, full-duty-cycle performance;
unique integrated, structural-foam chassis; and many more.

 Totop it off, Infoscribe delivers
themostuser-fnendlypnmmm
the market. They're
qmet(appromnatelys:tdBA),
toleam,easytouse,easytomam
tain, and easy on the eyes. Whether
you're a computer expert, or don't

Model Variations pe-vldigsinphiy s g
Each Infoscribe model offers features and benefits ideal family

for particular applications: MODEL Manufactured in the U.S.A.
FEATURE 500 1000 1100 1200 1500  and sold and serviced internation-

DATA PROCESSING (CPS) 150 200 200 200 400 ally by Infoscribe, Inc., 2720 South

CORRESPONDENCE (CPS] 75 100 100 100 200 Californs

NEAR LETTER QUALITY (CPS) 40 40 100 gzrgggyl\’/\?)g&ma Ana, tions

GRAPHICS (72 x 72) * . * * s VWO

GRAPHICS (144 x 144) ¢ D D Phones (714) 641-8595,

PROGRAMMABLE FONTS 0 D D . (800) 222-8595, In California

FOUR COLOR RIBBON D

(800) 223-8595, Telex 692422.
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its polarity reversed. This is
because the magnetic field is
effective over numerous domains.
Sander says data-transfer rates
could be boosted to the floppy range
of 10M bits per sec. by using two
head assemblies. One would erase
by changing all domains to zero. The
second, spaced at a safe distance of
2 or 3 cm., would write only ones. In
this way, domains that should be
zero would be left unheated by the
write head, and therefore would be
in no danger of being erroneously
changed to ones. Because the'

second head would substantially
increase the cost of the drive,
Philips does not favor the two-head

The N.V. Philips 5-cm. erasable laser disk
prototype has a track density of 5000 tpi on
media fabricated from gadolinium terbium
iron. A proposed 12-cm. (4.7-in.) future
model would store 200M bytes.

solution, Sander says. Another
possible approach Philips is consid-
ering is to use a head that would
erase in one revolution and write in
the second.

Although the error rates of the
Philips drive are high, they can be
easily lowered, says Sander. He
regards the current error rate of
107* bits for read and write as too
high and blames imperfections in
the recording layer alloy, such as
pinholes. But he notes the alloy in
the prototypes is fabricated rela-
tively crudely. He believes that a
higher quality alloy in a volume

MINI-MICRO SYSTEMS/August 1983



Removable Storage
With Hard Disk Reliability

A compactdrive package whichincludes all drive electronics, power
supply and SASI controller within 8.5" wide by 7" high by 19.4"
deep. The VRC 8520gives you 11 megabytes of removable storage
onastandard ANSI8" cartridge, and 11 megabytes on a fixed disk
in a one-over-one configuration. Designed to fit practically any-
where, the VRC 8520 is ideal to produce backup files on a single
peripheral. It can also accommodate an ANSI standard interface.
Disk drive, controller and fully-integrated power supply are con-
tained in a small, high-performance package designed for hostile

8" hard disk
flexibility,

11 megabytes
removable,

11 megabytes
fixed.

Intelligent
integral SASI
controller,
ANSlintegral

interface or

drive level
interface.

environments. With the VRC 8520, you eliminate design costs for
mounting enclosures, the costs of a separate controller and power
supply and messy interconnecting wiring which radiates noise.

Formore information aboutthe VRC 8520 orthe VRC8010—a
single, removable disk drive with 11 megabytes of storage, contact
VermontResearch Corporation, Precision Park, North Springfield,
VTO05150, Tel: 802/886-2256. TWX: 710/363-6533. In Europe call
orwrite: Vermont Research Ltd., Cleeve Road, Leatherhead, Surrey,
England, Tel: Leatherhead 376221. TLX: 23280.

All electronics,
including interface,
packaged
withindrive.

VERMONT RESEARCH CORP.
VERMONT RESEARCH LTD.

Memory Products for Systems That Can’t Stand Failure
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What if you want
more assurance

won ¢t

your valuable data
ade away?

Rely on SYNCOM ™%
diskettes with Ectype

coating. Balanced coercivity means
long-lasting signal life.

Syncom diskettes assure excellent
archival performance in the
following ways.

First, with calibrated coercivity —a
precisely balanced blend of milled
ferrous oxides that allows Ectype®
coating to respond fully to “‘write”
signals, for strong, permanent
data retention.

Then, a burnished coating surface to
boost both signal strength and
packing density.

Carbon additives drain away static
charge before it can alter data.

And, finally, every Syncom diskette
is write/read-back certified to be
100% error free.

To see which Syncom diskette will
replace the one you're using now,
send for our free “Flexi-Finder”
selection guide —and the name of
the supplier nearest you.

Balanced coercivity
of Ectype® coating
allows write current
to saturate fully

Syncom, Box 130, Mitchell, SD 57301.
800-843-9862; 605-996-8200.

SYNCOM

Manufacturer of a full line of flexible media

A Division of Schwan's Sales Enterprises, inc
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production operation would reduce
the rate to 107%. He thinks that the
use of error-correcting logic could
bring the rate down to 107%.

Although Sander refuses to
discuss marketing plans, Dr. Leon-
ard Laub, president of Vision Three
Inc., a Pasadena, Calif., laser disk
consulting firm, claims Control Data
Corp. is “hinting” about making the
Philips drive available in the U.s.
He points to ties between Philips
and CDC, notably the joint develop-
ment project for nonerasable ar-
chival laser disk units established
by the two companies at Colorado
Springs, Colo.

CDC is said to be interested in the
application of laser disk units to
systems of varying capacities, and
expects the nonerasable archival
units to be available first. CDC was
expected to demonstrate such a
prototype unit at NCC. Laub notes
that the Matsushita and Sony units
will store 700M and 1000M bytes,
respectively, on 8- and 12-in. disks,
but will be priced much higher than
the proposed Philips unit. Sony’s
drive would be priced at about
$5000.

—Keith Jones

NEXT MONTH IN MMS

Software will be the cover
theme in the September issue of
Mini-Micro S8ystems. Since
spreadsheets were well received in
our June issue, we’ve decided to
address these second-generation
packages again. This time, we’ll
concentrate on larger systems
including packages for
minicomputers.

Also featured will be an article
on Modula-2, a new language,
which combines all the advantages
of Pascal, plus modular
programming to provide a simple
software design tool.
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DESCONEREY HE

Y S AN

sans DYV

Diskette Lubricant

Insures

A Smooth

Flow Of

Information

It Can Make Quite A Bit Of Difference
In Your System’s Performance

The DY lubricant is specially
formulated to provide an optimum
head-to-surface relationship. Why
DY'*? Even with the most highly
polished diskette surface, a certain
amount of residual surface abrasion
may remain. Abrasion, of course,
wears down drive heads and affects
proper head-to-surface performance
(“compliance™). DY'"’s unique prop-
erties insure smooth, even lubricant
coverage across the entire face of the
diskette, greatly prolonging diskette
life and insuring maximum
compliance.

Background

DY eliminates abrasion and compli-
ance problems. Here’s how. Abrasive
surfaces are possible even with a
lubricated surface. Often lubricants
can be too thin, creating an abrasive
surface that can result in premature
head wear and shortened diskette

DY is a trademark of Dysan Corporation

Four

Fourth in a Series

Dysan DY

Lubricant

MINI-MICRO SYSTEMS/August 1983

life. Still others
may be too viscous,
interfering with
head-to-surface com-
pliance and resulting in “bouncing”
(resonating). This bouncing causes
signal loss between the read/write
heads and the diskette, resulting in
soft errors. DY' eliminates these
abrasion and compliance problems

with the most uniform, reliable lubri-

cant in the industry.
Other Benefits

Dysan goes a bit further in the testing
process, certifying that each diskette
is 100% error-free both on and be-
tween the tracks: and more tested
surface means greater data integrity
and unsurpassed performance.
Advanced burnishing techniques
provide optimum head-to-disc inter-
face by flattening even the most
microscopic surface peaks. Dysan’s
exclusive “hands-off” auto-load certi-
fication system allows Dysan to

test each and every diskette and
eliminates any possibility of
handling errors.

The true cost of a diskette equals the
purchase price plus the time you
spend to fully load the diskette. Reli-
ability translates into cost savings.

DM B RE N CE

DY' LUBRICANT
SURFACE COATING

SUBSTRATE

@ ysan

That’s why Dysan goes a bit further to
make diskettes which are the most
reliable that money can buy. You can
select from a complete line of pre-
mium 8” and 5%4" diskettes, in single
or double densities, certified on one
or both sides.

@ Dysan

Corporate Headquarters
5201 Patrick Henry Drive
Santa Clara, CA 95050
(800) 551-9000
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Timely .
Processor Support
Ever have to settle for a second-choice
microprocessor because language and
emulation support wasn’t available for
your first choice? Put HP’s 64000 Logic
Development System in your lab and
that frustration is gone.

That’s because HP’s microprocessor
support strategy results in assemblers
and emulators for virtually any 8- and
16-bit microprocessor...well ahead of the
support available from manufacturers.

How is that possible? With the 64000
system, you can select the tools to build
your own assembler and emulator. For
assembler support all you need are the
instruction set of your processor and
HP’s user definable assembler. Easy-to-
follow instructions will have you
assembling code in a matter of hours.

As for emulation, once you have the
chip, our Universal Emulator lets you
get to work in an execute-only environ-
ment in just a few days. And full emula-
tion capability is typically just a matter
of weeks. Because we supply hardware
and software that’s about 80 to 90 per-
cent complete. You do some interface
design and complete the software
package. Everything you need is sup-
plied, including step-by-step instructions
and a design example using a popular
microprocessor. Compare this approach
to the year or two you’d wait for normal
support...if you get it at all. HP also
provides full support for a host of 8-and
16-bit processors , with more on the
way. So don’t let lack of support slow
you down or compromise your designs.

Logic Development
and you won’t worry

Signal Conditions
No need to let marginal signal condi-
tions and other timing related gremlins
hold you up either. Because the 64000’s
timing analysis subsystem combines
sophisticated triggering, high speed, 8k
memory depth, and postprocessing for
measurement capability not available in
timing analyzers until now.

For example, our dual-threshold
mode identifies noise problems and mar-
ginal signal levels. And helps you solve
bus loading and bus conflict problems.

In the fast mode, 400 MHz speed
yields the resolution necessary to resolve
critical timing margin problems. New
statistical analysis capabilities increase
resolution and give useful data for
system characterization. And the ability
to trigger on transitions, pattern dura-
tions and post-processed data conditions
give you valuable capabilities in study-
ing control-signal timing relationships
such as handshake related problems.

The 64000 Timing Analyzer sets new
ease of use standards too. Directed-
syntax softkeys simplify measurements.
And label assignment lets you analyze
results in terms of your system’s
nomenclature.

With this analyzer, you get to the
root of timing problems fast.

Whose fault? Software or hardware?
The 64000, with both timing and state
subsystems, and even emulation, can
resolve that quarrel in short order.
That’s because one subsystem can arm
or trigger another for real-time interac-
tive measurements.

For example, you can set the timing
analyzer to trigger on a middle threshold
that lasts too long. Then view state flow
to see the affect. Or, you can trigger on
state and view timing, which is useful
for debugging I/0O port malfunctions.

In analysis/emulation interaction, you
might monitor software activity with the
analyzer, then send a signal to the
emulator to halt operation if a specific
trace specification occurs. Now, you
can study the analyzer trace listing
around the suspected problem area. Or,
use the emulator to examine register
contents and control further operation.

Take this logical path in settling
fingerpointing debates and you’ll push
those designs closer to production.



System...standardize on a system like this
about problems like these:

Software

Bottlenecks

The 64000, with software performance
measurement capability, quickly
eliminates these nightmares. Symbolic
tracmg makes measurements a program-
mer’s dream. And histogram displays
give you a graphic picture of bottlenecks
and software inefficiencies. This new tool
shows system activity as a function of
software modules so you can see where
the concentrated action is. You can
determine how long it takes to execute a
given module of code as you vary input
parameters. See software traffic patterns.
And compare software modules in terms
of the percentage of time and occurrence
they require in your programs.

These measurements are real-time, not
post-processed trace data, which means
you can interact with trace displays as
well as perform overview measurements
on single-shot events.

HP-1B: Not just IEEE-488, but the
hardware, documentation and
support that delivers the shortest
path to a measurement system.

Software in the
eeds

That’s where new software often
ends up. But the 64000, with the state
analysis subsystem, gets you back on
track quickly. First, because this
analyzer speaks a programmer’s

. Symbolic tracing lets you
define parameters in familiar source-code
symbols and labels. For example, you
can instruct the analyzer to find
sequences and trigger points by module
names and labels. And with HP’s
directed-syntax softkeys, defining a
measurement is usually just a matter of a
few keystrokes.

Inverse assembly means this analyzer
speaks your microprocessor’s language,
too. That makes it easy for you to inter-
pret displayed information, because now
you don’t have to convert analyzer
displays to microprocessor mnemonics
and symbols. All this in a real-time
analyzer, not a simulator or intrusive
run-until-search type of analyzer.
But it’s also important to be

We do that too.

able to position the measure-
ment window with precision.

Extended trace specification features
let you navigate through complex code to
the portion you want...and display only
pertinent information. That’s because
you can combine trigger, store and count
functions in any combination, to a total
of eight terms, each as wide as the
number of channels installed (to 120).
Add to that the ability to define up to 15
sequence terms, or a combination of se-

uence terms and enable/disable win-

ows, and there aren’t many nooks or
crannies where software bugs can hide.
That means you’ll debug software pronto.

One System for
tion
From start to finish of the development
cycle, HP’s 64000 Logic Development
System can help you speed your designs
along. It covers software development,
downloading, emulation, hardware and
software analysis, and system perfor-
mance measurements. All with a single
keyboard and display that speeds

setups and simplifies measurements.

You can choose from two system
stations, too. One benchtop station,
with 10 card slots, gives you the most
expansion capability. The transportable
station, with 5 card slots, is a popular
development unit for individual bench
and field use.

Whichever station you choose,
you can configure for dedicated func-
tion or combination measurements. You
can use each in a standalone situation or
as part of a multiuser, distributed pro-
cessing network. It’s a development
system that makes sense for labs both
large and small.

For details on the 64000 Logic Devel-
opment System and available subsys-
tems, call your local HP sales office listed
in the telephone directory white pages.
Ask for your HP field engineer in the
Electronic Instruments Department.







HOW TO BUILD A
STATE OF THE ART SYSTEM
WITHOUT LIVING IN A
STATE OF ANXIETY.

There are simpler things than
working on the ragged edge of
technology. We know. We live there.

Which is one of the reasons Intel
is the one company uniquely qualified
to relieve your worries.

Another is because when we pro-
duce the leading edge in commercial
& military microprocessors (which is
rather often), we don't do it in a vacuum.

Every new processor, including
our new 186 and 286 works with the full
set of peripherals.

And the standard MULTIBUS®
interface.

And Ethernet} just in case youve
got networking on your mind.

We can remedy your software
problems, too. With four different
operating systems, and five languages
each for 8- and 16-bit microprocessors.

All these standards mean you get
to market fast, fast, fast. And get to
spend your money on more important
things. Like your unique application
software, for instance.

*Ethernet is a trademark of Xerox Corporation.
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Want to improve performance,
reduce development headaches, and
speed up the overall design effort?
Take our software in silicon chips.

You'll feel better about our design
support, too. From distributed Network
Development Systems complete with
Project Management Tools to portable
development systems to the latest in
VLSI instrumentation.

Plus over 125 field applications
engineers who make house calls. And
more than 1,000 customer workshops
each year.

Call us at (800) 538-1876. In
California, (800) 672-1833. Or write
Intel, Lit. Dept. Z 12, 3065 Bowers
Avenue, Santa Clara, CA 95051. And
well see you get a copy of our full line
product guide.

Because if youre going to push
the state of the art, you should do it with
someone who knows how it feels.

In

dellvers
solutions



A Great Pick
from Hall-Mark

Tandon disk drives are the best known drivesinthe 6.4 MBytes to 30 MBytes; and 8" Thinline™ floppy

Industry, and the best place to pick Tandon is at disk drives up to 1.6 MBytes.

Hall-Mark. When you're ready for disk drives, take your pick of
Tandon manufactures the broadest line of disk Tandon at Hall-Mark: Your Disk Drive Source for
drives, including full-height and half-height 54" the 80s.

floppy disk drives, from 250 kBytes to 2MBytes; 1T

5Y4" Winchester disk drives with capacities from anaon
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Mini-Micro Interpreter

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

IBM takes cautious route to OEM market
with Value-Added Dealer plan for PC

By Geoff Lewis

In the two years since it entered the personal
computer market, IBM Corp. has proven itself an adept
merchandiser and a skillful exploiter of the computer
retailing distribution channel. The company is now
trying to prove its savvy as a purveyor of entry-level
computers through the 0OEM/systems-house channel as
well.

Six months ago, IBM began qualifying “Value-Added
Dealers” for its market-dominating 16-bit personal
computer, and by early summer, an estimated total of
30 independent sales organizations had qualified to
wear the VAD mantle. A total of 50 other resellers
considered too small to deal directly with 1BM have
qualified as dealer-affiliated value-added resellers
under a limited two-tier distribution scheme via
retailers. Both programs are modeled on the value-
added reseller program pioneered with the Series/1
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The IBM Personal Computer XT, which has a storage capacity of more than 10.6 million
characters and an optional color display, may be more attractive to IBM’s Value-Added Dealers
than the company’s entry-level Personal Computer. Analyst Skip Bushee of InfoCorp, thinks
VADs will become a more important part of IBM’s overall marketing strategy as higher cost
versions of the Personal Computer begin to fill the gap between the low-end PCs and the
System/34 and System/36.

minicomputer and now including the 4300 mainframe,
System/34, System/28 Datamaster and Displaywriter.

“What we’re looking for is a way to market to people
whom our people don’t reach and to utilize the systems
expertise out there,” says Rod Larmee, manager of
entry systems marketing for 1BM’s Distribution Chan-
nels business unit. In other words, VADs and DAVARs
generally cater to end users whose needs exceed the
capabilities of retail packages but who are too small to
justify the attention of the 1BM direct sales force.

A diverse group of resellers has signed as VADs with
an array of value-added software and hardware. The
group ranges from a division of mainframe software
vendor Informatics General Corp., which sells an
insurance agent package, to start-up Chancellor Com-
puter, which packages an electrical-engineering CAD/
CAM system. In between are vertical-market systems
houses serving hostelry, agriculture, medicine, bank-
ing, education and other applications.



The Interpreter

What these disparate companies share is the ability
to pass IBM’s stringent tests for financial soundness,
technical know-how, market-support ability, geograph-
ic coverage and business planning. “We’ve heard there
were more than 1500 applicants for the VAD program,”
says Chancellor Computer general manager John
White. “Few of them realize the strict requirements.
It’s not like other OEMs where you send a check for 25
systems with the OEM application,” he points out. One
would-be VAD who is awaiting approval and requests
anonymity adds, “We just finished filling out our
15,000th form, and we’re not done yet.”

Tough road to VAD status

The VAD approval process goes beyond Larmee’s
group, which is based in Rye Brook, N.Y., and has
seven sales regions. The final decision rests with the
Entry Systems Business Unit in Boca Raton, Fla.,
where the PC is manufactured. There, manager of retail
support Doug Johns chairs the dealer review board,
which has the final say on selection of VADs, DAVARs
and retail dealers. Johns explains the process: “The
prospective VAD (having already contacted the local
VAD sales representative) submits a proposal to the
alternate channels marketing folks in Atlanta (a
support group for the Distribution Channels business
unit). The people from Atlanta then visit the account to
determine its worthiness. If it looks good, the candidate
is invited to Atlanta for an extensive presentation, and
if that looks good, they look at the specific value-added
software product, because with a VAD we want to be
able to warrant the product. Finally, if Atlanta
determines the VAD’s vertical market is an area we
want to be in, they send a representative to our board
meeting to present the VAD’s case.”

In Boca Raton, the board is composed of the director
of retail sales, the director of software publishing, the
director of international operations, the manager of
marketing programs and a director of marketing from
the Information Systems Group, IBM’s headquarters
marketing group. The board makes its decision after
quizzing the presenter on all aspects of the proposed
VAD'’s program—especially its ability to offer support
comparable to that required by the dealer channel,
Johns says.

For the more numerous DAVARs, the procedure is
more informal. They are “small potatoes, selling 30, 40
or 100 systems a year,” Johns says. The DAVAR applies
to its local dealer, which sends the form to the regional
manager from Entry Systems. The DAVAR is responsi-
ble for meeting the requirements of a dealer in terms of
customer support and warranty work. Johns points out

100

Chancellor Computer Corp. uses the IBM Personal Computer as
the heart of its low-cost CAD/CAM system for electrical engineering
applications. Despite being a start-up, Chancellor has been able,
along with about 30 other firms, to meet IBM'’s strict Value-Added
Dealer qualifications.

that the dealer review board periodically reviews the
DAVAR contracts and hears presentations by regional
managers. The board can disqualify DAVARs if it finds
they don’t meet the criteria, but Johns says that has not
happened yet.

Larmee and Johns decline to specify the terms of the
VAD contracts, but sources familiar with the 1BM resale
channel say the company generally requires VADs to sell
at least 300 systems per year. At that level, the
distributors reportedly enjoy discounts of around the 30
percent range. “It is very similar to the dealer
contract,” says Larmee. “The VAD must be trained by
IBM to supply standard 90-day warranty service and
must demonstrate value-added capability,” he says,
adding that the discount schedule is oriented more
toward function than volume. “It is a functional
discount so he (the VAD) is not pressured to achieve
certain volumes. Therefore, there is no gray market,”
he says. Even if the VAD were tempted to unload excess
inventory, however, Larmee says, the value-added
requirement would prevent him from doing so.
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OF BOTH

We've linked together the two most powerful names in the computer
universe to create a whole new world of sales opportunities.

Through the development of the revolutionary LINK-DOS® operating
system, LinkData now offers dealers the IBM Computer System
9000 running DEC DIBOL Software.

This means that thousands of proven DEC DIBOL business applica-
tion packages can now be available to your multi-user customers

URLDS

We invite you to contact LinkData and explore the opportunity to mar-
ket our value-added IBM 9000 microcomputer. Call (201) 964-6090
or send in the coupon below.

Act today to gain the best of two other worlds: sales and profits!

DEC and DIBOL are registered trademarks of Digital Equipment Corporation
LINK-DOS and DYBALL are registered trademarks of LinkData, Inc.
IBM is a registered trademark of International Business Machines Corporation

using the low-cost IBM 9000. T e e e S el it s i e i e e 0D

The new IBM 9000 utilizes the powerful Motorola 68000 micropro- I [ Piease send Dealership Information on LinkData's IBM 9000 l

cessor. With LINK-DOS?®, it supports up to 16 users and a variety of [ Also send information on LinkData's selection of standard software packages

disk subsystems. And our exclusive DYBALL® programming lan- ' |

guage is completely source-to-source compatible with the full range heme

of DEC DIBOL software. I Title |

— — T | Company. l

- B DRRSLE. STV el SORER

e i S [ e A Address

e, W YRS R D City State Zip

- e e I Telephone__( 5 '
2005 ROUTE 22 « UNION, NEW JERSEY 07083 e (201) 964-6090 e e S e )
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Rod Larmee, manager of entry systems marketing for IBM'’s
Distribution Channels Business Unit, notes that IBM restricts its
Value-Added Dealers from reselling Personal Computers to other
third-party vendors to avoid a two-tier distribution network. Some
industry observers, however, question the legality of manufacturers
limiting the markets to which their dealers can sell.

Another condition of the program prohibits the vAD
from reselling IBM PCs to another third-party that, in
turn, sells to an end user. “T'wo-tier distribution is not
the intent of the program, Larmee asserts. However,
Charlie Boyd, reseller channel manager for Texas
Instruments Inc. and Larmee’s counterpart, says that
it is unclear how legally to prevent two-tier distribu-
tion. “We want to encourage single-step distribution
(for the TI Professional computer) as well, but there are
some pretty strong legal questions as to how you can
tell them who they can sell to,” he says.

The DAVAR activity in the IBM program is the
exception to the single-step distribution rule. While
ultimate approval of DAVAR contracts resides in Boca
Raton, IBM does not actually deal with the small
reseller. Those companies buy their products from IBM
dealers, and whatever discounts they can arrange come
out of the dealer’s margin. IBM does not give dealers an
additional discount for handling the DAVAR, although
the additional volume of the DAVAR contract may push
the dealer into a higher volume discount bracket. A
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prospective DAVAR, who asks not to be identified, says,
“The dealers are being very, very careful about this.
They are terrified of losing their IBM contracts, so they
proceed very slowly and follow the procedures (for
signing DAVARS) very precisely.” He adds that dealers
are typically offering DAVARS a 20 percent hardware
discount, but, he points out “They can’t get the product
as it is (due to production lagging behind PC demand),
so they are really not concerned with taking on DAVARs
at the moment.”

Seymour Merrin, president of the $12-million-a-year
Westport, Conn., Computer Works, handles several
DAVARs, but is not overly enthusiastic about the
program. “IBM took away the only good-sized one we
had and made it a VAD,” he complains. Many of the rest,
which include some that do only a few systems a year,
“pay damn near list,” for the IBM hardware, he says.

Program’s impact still limited

IBM’s painstaking administration of the VAD and
DAVAR programs has kept the growth of the OEM/
systems house channel for the PC relatively slow,
paralleling the controlled rollout with which the
company entered retail channels two years ago. In
addition to “minimizing channel conflict” through the
lengthy review process, Johns points out, industry
observers see the approach as laying groundwork for
future marketing moves. They argue that even the best
planned OEM/system house program has limited appeal,
with hardware that retails for $3000 to $8000.

“I don’t expect the program to amount to much until
the PC becomes more expensive,” says analyst Skip
Bushee of InfoCorp, Cupertino, Calif. “Above $10,000,
the retail store is no longer effective because you can’t
just give the customer canned software,” he observes.
Bushee points out that a major gap still exists in the
IBM line between the single-user PCs and the System/34
and /36 models. “IBM will fill that hole with upgrades of
the PC, and that’s where VADs will be important,” he
predicts.

Egil Juliussen, chairman of Future Computing,
Richardson, Texas, says, “I get the feeling they are
testing the channel.” He reasons that even if the
VAD/DAVAR channel grows from 80 to 200 outlets next
year, as some observers predict, the dealer channel will
have grown to 1000 stores by that time. So, on the basis
of estimated VAD/DAVAR volumes, the OEM/systems
house channel will still not account for more than 10 or
15 percent of PC sales in 1984. He gives IBM high marks
for minimizing conflict among its distribution channels.
“They are working awfully hard to try to treat
everybody fairly,” he says.
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OEM'’s have relied
on our flexible disk
drives for 10 years.

Before we changed our name, our family of products
was known as Siemens Flexible Disk Drives. Now, we
are WORLD STORAGE TECHNOLOGY, but our
family, capabilities, reliability, and customer support

activities are as strong as ever.

WST's flexible disk drives - known
worldwide -span the entire breadth of
capabilities. They include our first
generation 8-inch flexible disk drives,
our second generation 5Y%-inch
models, and introducing our latest
product offering: the 5%-inch, half-
height models.

We pride ourselves on the fact that
our family members are designed to
meet and satisfy the requirements of
the OEM designer marketplace.
Newest Members

The newest additions to our family
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-a
_Specification | 1008 2008 1005 2005 1115 1215 2115 2216 1125 2128
 Media Size (in.) 80 80 5% 5% 52 5% 5% 5% 5% 5%
Heads (number) B BRI R RSeS|
Accesst o 1 .
Track-to-Track  (msec) 3 3, N W 5 3 B a N 2
Average (msec)| 91 91 275 275 80 110 80 M0 275 275
Unformatted Capacity . W
_ (Kbytes) (AW} 400 BO0 125 250 125 250 250 500 125 250
. (MFM)] 800 1600 250 500 250 500 500 1000 250 500
Track Density (TP) 48 48 48 48 48 % 48 9% 48 48
Drive Size (in.) Hoight ] 45 45 325 3% 325 325 325 325 182 18
. . Width'} 885 885 575 575 575 575 575 575 575 515
Length | 1425 1425 80 80 80 80 80 80 80 80

CUuST

WORLD STORAGE
TECHNOLOGY

(Formerly Siemens)
14251 Franklin Avenue
Tustin, California 92680
Tel: 714/838-1491 TLX: 182727
Representatives:
® DyneA-Mark Corp. (305) 771-6502

® External Computer Equipment
(201) 661-2934

® Imtech, Inc (216) 666-1185
® West Associates (214) 2487060

CIRCLE NO. 55 ON INQUIRY CARD

are the half-height 5%-inch flexible disk drives. We've
identified them as FDD112-5 and FDD212-5. They
maintain WST's reputation: quality, competitive
pricing, and availability. These new models take up

half the space of the conventional
5Va-inch flexible disk drives. And they're
deliverable in OEM quantities now.

They permit the doubling (or
quadrupling) of data storage capacity
in the same space as a conventional,
full-sized, 5%-inch flexible disk drive.
While our drives are flexible, our
standards of reliability and quality are
not.

Write! Right Now!

Write to us to learn why some of the
world's leading computer companies
choose World Storage Technology's
flexible disk drives for their products.
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For some time now, the disk drive indus-
try has talked about the SCSI Interface. But

all this talk has resulted in very little action.
Until now. Today a leader in the SMD
market is offering their OEM customers the

option of the SCSI Interface. That leader is Fujitsu America Inc.
SCSI, the ANSI-approved small computer systems interface,
l l is a byte wide intelligent interface designed for host computer systems
p e and peripheral units and can i

transfer data at up to 2MB/s. The
computer and peripherals are inter-

connected on an eight port matrix bus, which enables any port
to initiate communication to any of the other seven ports.

Fujitsu America now offers the state-of-the art SCSI
interface option on the high performance 8" M2312
drive which has a capacity of 84 MB and an average
positioning time of 20ms. Previously this drive was
only available with an SMD interface.

A significant advantage of the SCSI inter-
face is that it reduces the cost of interconnecting the
drive to a computer. The integral SCSI controller re-
places the need for an SMD controller. The only other
requirement is a low cost host adapter.

Fujitsu America is committed to keeping you on the
leading edge of disk drive technology. So whether you stand up
for SCSI or for SMD, you can always count on Fujitsu. . . for inno-
vation, for technical leadership, and above all for enduring quality.

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.

FUJITSU
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Despite 1BM’s best laid plans, however, Juliussen
points out one area of potential conflict: “The only thing
dealers (and other resellers) are concerned about is IBM
coming back strong in direct sales. It seems that the
IBM sales force didn’t know what it had when the pC
first came out but now has seen that the dealers have
discovered the golden egg.”

1BM’s National Accounts division has had an impact at
Computone Systems, Atlanta, an early VAD that
markets a PC package for life insurance agents. Senior
vice president of hardware and software development
Jerry Wilson says Computone has recently lost one or
two major bids to the IBM major-accounts sales force.
“It’s just one of the ways of doing business,” Wilson
says. He points out, however, that Computone still
plans to ship 5000 PCs in the year ending next June. The
Computone products are based on packages developed
for its time-sharing business, and Wilson says the
company will sell its complete PC software package
separately for $3500 to PC users or to those who prefer
to buy their hardware from IBM.

Harry Saal, chairman of Nestar Systems Inc., Palo
Alto, Calif., a VAD since June, also cites conflict with
the National Accounts division. Nestar, which adds
local-area networking hardware and software to the
IBM product, is particularly sensitive to this conflict
since it tends to sell to major account customers. “We're
faced with matching margins (offered by the National
Accounts division) that equal our whole VAD discount,”
he says.

However, Dale Smith, branch banking project man-
ager for VAD Ampersand, York, Pa., says he has no
problem with 1BM direct sales personnel handling
hardware. “There’s no conflict at all. We still have
software to sell (a package that helps banks market
services to depositors), and we charge $1250 for a single
copy,” he says.

Chancellor’s White says, “If they are running into the
National Accounts division, the vADs did not do enough
value-added. If all you have is a $500 software package,
hang it up. They’ll undercut you on the 35 percent
(margin) you're looking for, and you’ll lose hardware
deals all day long.” But, he adds, “The VAD has to have
seen that going in. That’s why we positioned ourselves
very specifically and vertically.” Chancellor, San Fran-
cisco, is an exception to the IBM VAD profile in two
significant ways. It is a start-up, and it has an
extensive hardware value-added content that places
the PC at the heart of a CAD/CAM station that retails for
$21,000 to $35,000 (see “Start-up propels IBM/PC into
CAD vertical market,” p. 44).
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Different shades of VADs

IBM’s Johns maintains that the VAD program concen-
trates for the most part on value-added software
directed at vertical markets such as the Computone and
Ampersand models (also companies like On-Farm
Computing, Indianapolis, for agriculture, and Interna-
tional Hospitality, Wichita, Kans., for hostelries).
“Hardware value-added would be 0OEMs, and we are not
doing an OEM program,” Johns says.

However, Centec Corp., Reston, Va., which config-
ures a high-resolution business presentation graphics
system around the PC, functions like Chancellor, as a
traditional hardware OEM. The company offers a
$12,745 package built around a PC (or an XT) with a
5M-byte hard disk and also an upgrade kit including a
special graphics board and a Mitsubishi monitor for
$6500.

Another category of VADs includes Nestar and Davox
Communications Corp. They provide horizontal market
tools for the PC that would appeal to a broad range of
companies rather than those in a particular vertical
market. The Nestar Plan 4000 package, for example,
provides a communications capability (local-area net-
working) not yet offered by 1BM. “What I understand
about what I1BM really wants to do is distinguish
between a dealer who sells boxes and those providing
significant added functionality. Whether it is vertical or
horizontal is not the issue,” Saal says. “I definitely read
it as an indication that there are a lot of customers who
want a PC local-area network, and IBM realizes it won’t
have its solution rapidly enough for them.”

In the case of Davox, which incorporated as Datavox
in late 1980 but changed its name for legal reasons this
year, IBM is surprisingly unprotective of its own
communications products. Davox is a supplier of IBM
3270-emulating terminal systems that include voice-
communications capabilities. Its VAD program involves
a hardware/software package that ties the PC to 3270
clusters. The clusters compete with 1BM’s 3270 pro-
gram, and the PC attachment competes with an IBM
option for attaching the PC (MMS, June, p. 96). Alphonse
M. Lucchese, Davox marketing and sales vice presi-
dent, recalls, “I went down to Atlanta and asked them
after our presentation, ‘Do you guys realize what we’re
doing? and they said yes. This is really the new 1BM!”
Lucchese, a former Raytheon Data Systems executive,
says IBM’s alternate channels personnel didn’t seem to
mind that the Davox PC connection is priced $500 less
than IBM's or that Davox allows four terminals to share
one PC instead of IBM’s PC-per-terminal format.
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Tape subsystems?
IDT has the ﬁ
rlght solution...

Series 1012 TMS “Virgo”

Streaming Tape Transports

TD 1012-1

Basic vertical transport with reels up

to 10", 9-track, IBM compatible,

Read-after-Write; 100 ips streaming,

12.5 ips start-stop. Integrated indus-
; try-standard formatter, 1600 cpi

[PE.). Rack mountable. Available without front door.

TD 1012-2

Drawer mounted version of the TD
1012-1, incorporating identical spec-
ifications and performance, with
drawer slides.

TD 1012-3

Table-top mounted version, includ-
ing same specifications and perfor-
mance of TD 1012-1.

_ enw

Series 1050 Magnetic
Tape Drives and Subsystems
TD 1050
Basic tension arm magnetfc tape
subsystem with up to 10%” reels,
speeds from 18.75 to 45 ips, 9-track, :
PE. (1600 cpi)] and/or NRZI (800 cpi). Available in 21
separate models which are compatible with a variety of
host systems, for example: GPIB, RS232C, parallel I/O,
Multibus and others.

i TD 1750
! 75 ips tension arm magnetic tape sub-
system, Read-after-Write, 9 track, PE.
(1600 cpi). Same interfaces available as
TD 1050. ’

&

Series TDC 3000

Digital Cartridge Drives
and Subsystems

chltal cartridge drives featur-
ing DC-300 %" tape or 450 ft.
tape cartridges, integral power supply, 4—track raw head
and track protect. 10 to 30 ips read/write; 90 ips search.
1600 bpi packing density. Available with formatters and
interfaces compatible with a variety of host systems.

II|IHI|| IDT: Where

innovation puts
'[’)\'WTNE ~ you ahead.

TECHNOLOGY ;

4060 Morena Bivd. * San Diego, CA 92117
(619) 270-3990 « TWX: (910) 335-1610
Eastern Regional Office:

PO. Box 1093 ¢ McLean, VA 22101-1093
(703) 821-1101 » TWX: (710) 833-9888
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Because of their horizontal value-added, both Nestar
and Davox hope to work with vertical OEMs that would
package the PC with the communications systems and
vertical-market application software. Lucchese and
Saal have approached 1BM about lifting the prohibition
against reselling to vertical OEMs, but neither has
succeeded in convincing IBM to do so.

Another anomaly in the PC VAD program is Safe-
gaurd Business Systems, Fort Washington, Pa. Safe-
guard is a $138-million New York Stock Exchange firm
that has a customer base of 625,000 small businesses
and professionals in diverse industries. Safeguard’s
1000-person sales representative network sells peg-
board accounting systems and batch data-processing
services, some aimed at vertical markets such as
construction and restaurants. Putting some of Safe-
guard’s packages on the PC and reselling the hardware
is hardly a vertical application because many of the
company’s packages are horizontal. The products
Safeguard will offer starting early next year are
generic accounting and inventory products that repli-
cate the Safeguard manual and batch systems.

What Safeguard can deliver is access to a customer
base that I1BM wouldn’t otherwise reach and that may
not be sophisticated enough to shop for the pC at a retail
store. Such access, says OEM and third-party sales
manager Bill Broderick of Apple Computer Inc., is
essential for an OEM program for a personal computer
vendor. Broderick, who helped launch the Apple
program in late 1980, says, “The key is that an OEM has
to be incremental business and not predatory upon your
other distribution channels, and that’s a major chal-
lenge.”

IBM's Larmee agrees. “Our screening process is
pretty stringent because we don’t want to do anything
to detract from our existing programs,” he concludes.
With 1BM PC sales headed for the 1-million-unit mark
through the firm’s various marketing channels, it is
easy to understand IBM’s caution. O

NEXT MONTH IN MMS

Software will be the cover theme in the September
issue of Mini-Micro S8ystems. Since spreadsheete were
well received in our June issue, we’ve decided to
address these second-generation packages again.
This time, we’ll concentrate on larger systems
including packages for minicomputers.

Also featured will be an article on Modula-2, a
new language, which combines all the advantages of
Pascal, plus modular programming to provide a
simple software design tool.

MINI-MICRO SYSTEMS/August 1983



TECHNOLOGICAL BREAKTHROUGH
IN BUSINESS COMPUTERS!

CADO introduces world’s first tri-level, 16-bit supermicro...
all the power you need to support up to 64 users at incredible speeds!

New CADO TIGER
family has up to 14 proc-
essors in a three-level
architecture that share
the work load and give
you the power and
response to do all your
processing jobs at the . i
same time. — 4] {

First, there’s the Transaction Processor. The work-
horse of the system, it interfaces with user terminals,
printers, modems and other peripheral devices.
Alone, each Transaction Processor has more comput-
ing capacity than many complete computer systems.

Secondly, the Intranet Processor takes on the long
processing jobs to free up the Transaction Processor.

Finally, the Control BiProcessor interfaces to the
disk-and-tape-storage devices to speed up disk access
and memory-to-memory

transfers.

Three levels of proces-
sors working together
give you more power and
faster response than any
other micro—or mini—
computer can match.

CADO makes it easy to
grow with your TIGER,
too. You start with a few
peripherals and 15 mil-
lion bytes of storage. And
you can end up with 64
devices and 1.1 billion
bytes of data storage!

Whether it’s your first
or next system, chances are this CADO
TIGER will be all the computer your
business will ever need.

And you’ll be amazed at how little
all this power costs. No more than
lesser micros. And much, much less
than minicomputers.
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CADO TIGER ATS

Now part of the $3.9 billion Contel organization,
CADO has been a leader in business systems technol-
ogy for seven years and is sold and serviced by over
180 distributors worldwide.

Your nearby CADO Distributor is a data processing
professional. He sells business computers. He has soft-
ware packages proven in many businesses like yours
or will design custom software just for you.

So before you choose your next business computer,
call your nearby CADO Distributor or send in the cou-
pon below. For the name of your CADO Distributor or
more information, call us at 800-556-1234, ext. 128; in
California, 800-441-2345, ext. 128. Ask about the
CADO TIGER—the technological breakthrough that
just made all other business computers obsolete.

CADO

A Contel Company

2055 West 190th Street « PO. Box 3759 « Torrance, CA 90510
(213) 323-8170 * Telex: 66-4711 CADO TRNC

Please rush me more information.

A ot )

NAME
TITLE.
COMPANY.
ADDRESS
CITY.
TELEPHONE

STATE. ZIP.
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THE 54" STREAMER



OTHERS WILL HAVE
DOWN TO.

Introducing the Scorpion™ half-height 54" mini streamer.

Once again, Archive has the Winchester back-up others will have to
measure up to. Only this time, they also have
to measure down. Because the Scorpion is
only 1.625" high.

It fits the footprint of half-height floppy
disk drives. So no change in existing cabinetry
' is necessary. Yet it still gives you up to 60MB
. of storage.

- Now system designers can choose from a

wider variety of storage combinations. For
example, half-height Scorpion, half-height
floppy and 5%" Winchester.

And our standards meet your stan- = =— == — — ——— —— — —
dards. The standard Archive (QIC-02) | FREE!

interface and QIC-24 format are both
incorporated in the Scorpion. | STREAMING TAP E
HANDBOOK.

But that’s only part of the story. |
| To receive your copy, return
t
|

| SESERGSIREEPLL IS0, N1V S SPNOE S Sp——, |

Thanks to Archive's advanced LSI ihis'dBpan 1o
technology, the half-height Scorpion Archive Corporation

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

functions than many 8" streaming | R roorsl
tape drives. Yet it has fewer parts, | Name
uses less power and is competitively |Title
priced. Company
For complete details and a free ﬁ‘;‘;“ess e
copy of our 176-page streaming | Tetentone )
ha nd bOOkv return the Coupon Or [0 Send me my free book. [0 Send an Archive sales
call Archive today. I - E}?%E":So‘iu"#ﬂ?c;ﬁ{v‘:';}f P
reaming Tape Drives.
™Scorpion is a trademark of Archive Corporation. Telex: 4722063 Domestic Telex: 183561

CORPORATION .
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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)
PO PHEN - v o S an sa s 500 cps
TZPREN: o5 s s snmannmes 540 cps
Enhanced
Proportional .......... .. 275 cps
1O.PICh .. 5. i ovrgis mvs 25 250 cps
12 PIED oo 5utinsd 504 1w w0 o, s 300 cps
Condensed
L 2 ] s o e 375 cps
F6APIEN = < s o0 o 0583 410 cps
Dual Pass Correspondence Quality
Proportional .. .... vt 110 cps
O PICR St saarvsns v s 100 cps
12 BICCD. i i caniie sivsus assartings 120 cps
10 Pitch Printing Speed (lines/minute)
AOCOIUMNS 326 s 0 50pee viess s 430 Ipm
B0 Columns.s+ e «sms o 275 Ipm
132 ColumBS: & . . iais v s 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

ANnadex

©Copyright 1983, Anadex, Inc.

MADE IN

ANADEX, INC. » 9825 De Soto Avenue ¢ Chatsworth, California 91311, U.S.A. ¢ Telephone: (213) 998-8010 ¢ TWX 910-494-2761
U.S. Sales Offices: San Jose, CA (408) 247-3933 ¢ Irvine, CA (714) 557-0457 » Schiller Park, IL (312)671-1717 « Wakefield, MA (617) 245-9160
Hauppauge, New York, Phone: (516) 435-0222 » Atlanta, Georgia, Phone: (404) 255-8006  Austin, Texas, Phone: (512) 327-5250
ANADEX, LTD. » Weaver House, Station Road ¢ Hook, Basingstoke, Hants RG27 9JY, England ¢ Tel: Hook (025672) 3401 » Telex: 858762 ANADEX G
ANADEX GmbH ¢ Behringstrasse 5 ¢ 8752 Mainaschaff ® Frankfurt, W. Germany ¢ Tel: 011-49-06021-7225 » Telex: 4188347
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The Interpreter

After a dreary start, DEC
tries to restore Rainbow’s glow

By Sarah Glazer

For the first year of its life, the Rainbow 100 was
almost a forgotten stepchild in the Digital Equipment
Corp. family of computers. But not so anymore, say key
members of the Maynard, Mass., manufacturer, who
describe the Rainbow as an entry-level personal
computer positioned to compete directly against 1BM
Corp.’s personal computer, the IBM PC. In what
Rainbow strategic marketing manager John Pryke
terms a “significant change of attitude,” DEC’s top brass
has targeted the Rainbow as a premier product for the
company. DEC’s goal is to pass market leader IBM and
make the Rainbow the number one personal computer
by 1986, Pryke adds.

However, many industry observers believe the goal
is unrealistic. Although most observers predict the
Rainbow will be a major product in the personal-
computer market, many of them add that the 1BM PC’s
snowballing popularity, combined with DEC’s lack of
marketing savvy in the consumer-oriented arena, will
hold the Rainbow back.

With its $3500 price tag, the Rainbow 100 rings in as
DEC’s least expensive computer. It is based on dual
microprocessors (an 8-bit z80 from Zilog Inc., Camp-
bell, Calif., and a 16-bit 8088 from Intel Corp., Santa
Clara, Calif.) and has an 800K-byte dual minifloppy disk
drive and a 12-in. monochrome video monitor. Its
primary operating system is CP/M-86/80, a hybrid
version of CP/M-80 and CP/M-86 that “automatically
makes a bridge from 8- to 16-bit software,” allowing a
user to run either type without making adjustments to
the machine, says Alan Goldsworthy, strategic plan-
ning manager for DEC’s personal computers. Although
in many ways an equivalent machine, the IBM PC is
based on a single processor—an Intel 8088—and uses a
version of the MS/DOS operating system called PC-DOS.

When the Rainbow was introduced in May, 1982, it
was not touted by DEC as a top contender in the
personal-computer market. It most often got third
billing after the company’s other personal computers,
the Professionals and the DECmates. Pryke admits that
the Rainbow was slighted because of what he describes
as “DEC pride.” Based on Zilog and Intel microproces-
sors, the Rainbow is DEC’s first computer built around
CPUs designed outside the company. Changing DEC’s
own attitude toward the Rainbow was “painful,” Pryke
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Ken Oilsen, Digital Equipment Corp. president, held a video
monitor for the Rainbow 100 at last year's introduction of several
personal computers. DEC insiders say Olsen is behind the develop-
ing drive to make the Rainbow a key product in the DEC line. (Photo
by Ted Fitzgerald)

says. He adds that the change in flagship status from
the Professional—with its DEC-designed architecture
and proprietary operating system—to the Rainbow
began to take place only in early 1983.

“DEC’s worst problem used to be DEC,” Pryke says of
the company’s attitude toward the Rainbow. “But
we’ve gotten through most of these knotholes now.”
Changed attitudes and the results of an internal
reorganization at DEC led to one-sixth of the company’s
entire marketing effort going into the Rainbow, Pryke
adds. The new focus is aiding the company’s entry into a
market in which, he predicts, 75 percent of sales will be
through retail stores. Sales are more successful than

m
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DEC’s projections forecast, he says, estimating them at
30,000 by June, 1983, approximately the first six
months of volume production. This tallies with projec-
tions of 70,000 unit shipments for the Rainbow’s first
full year, by Future Computing, a Richardson, Texas,
research firm.

Multilevel marketing strategy

The Rainbow marketing plan includes four channels
of distribution, says DEC’s Goldsworthy. The first
channel is direct sales to the Fortune 1200 U.S.
companies. The second is through wholesalers—
ComputerLand, Hamilton/Avnet’s microcomputer divi-
sion and Entré Computer Centers—which then supply
retail stores. The third is through DEC’s network of
authorized terminal distributors and industrial distrib-
utors. And the fourth is through DEC’s chain of
computer stores.

DEC’s relationship with retailers has already come
under sharp fire, however. “There are problems dealing
with DEC,” says a New Jersey retailer who carries the
Rainbow through distributor Hamilton/Avnet. “We’ve
had a good relationship with Hamilton, but when you
have to start offering discounts, you can’t afford to deal
with a distributor.” Ralph Gilman, senior vice presi-
dent of InfoCorp, a Cupertino, Calif., research firm,
agrees that dealers don’t like middlemen, but postu-

lates that using distributors may be only a first step for
DEC. “Going through Hamilton was a way to get into
the retail market quickly—they could decide who was a
good credit risk, for instance,” he says.

But Gilman believes that staying with distributors
other than ComputerLand could spell trouble for DEC.
“IBM has dominated the retail channel without using
distributors, and it has a strong program of supporting
dealers directly,” he says. By staying with distribu-
tors, “DEC hasn’t immersed itself completely,” Gilman
says. He also criticizes DEC’s direct sales force’s use of
deep discounts to their big customers, saying this
undercuts dealers’ prices and freezes them out of
large-volume sales. “Selling around dealers doesn’t sit
well with them,” says Gilman. To beat I1BM, he believes,
DEC must support retailers more aggressively with
advertising and with lower wholesale prices when
necessary. He doesn’t think DEC has the kind of
customer, end-user awareness that IBM has.

Agreeing with this analysis is Myron Zimmerman,
president of VenturCom Ine., Cambridge, Mass., a
software house developing Venix (a UNIX-like operating
system) for the Rainbow. “In the past, DEC appealed to
engineering types,” he says. “Their minis weren’t
consumer market products.” He adds that inadequate
profit margins for the Rainbow may make dealers
prefer to sell the 1BM PC.

WILL DEC IMPHOVE THE RAINBOW?

Although D!gltal Equipmem Corp.'s

official comment is “no comment,”
~rumor has it that an enhanced
Rainbow will soon be unveiled to
~ compete with i1BM Corp.’s PC XT,
which differs from the ordinary Pc with

such features as a 10m-byte Win-

chester disk, color graphics, expand-

ed memory, improved communica-
tions and an updated operating

system. A hard-disk version of the
~ Rainbow would be no surprise to

many DEC watchers, saysMyron,

Zimmerman, president of
Mass., software house VenturCom

Inc. “As the Rainbow becomes more

popular, it will have a hard disk,” he

says, adding that a 5%4-in. Winchester

is already available for the Rainbow

from Corvus Systems Inc., San Jose,

Calif. In fact, initial plans for the
Rainbow included an externally
mounted 5M-byte Winchester (the

- RCD50-A), described in product litera-

ture as an “available” option. A DEC
spokesman says Rainbow software

- engineers ditched plans for using the

5M-byte Winchester in favor of other
optional systems still unannounced at
press time.

Code-named the Rainbow 100X,
according to rumor, the enhanced
Rainbow will have a 10M-byte
Winchester disk, added memory

modules, improved graphics (includ-
ing color graphics on a color display
and multiple shades of gray) and

multitasking capability to run as many
as four tasks sim
Goldsworthy, strategic planning man-
ager for DEC's personal computer
group in Marlboro, Mass., admits,
'Themwlllbeaharddisklnthefunm
for the Rainbow,” but he declines to

be specific about when.

John Pryke, stragetic marketlng
manager for the Rainbow, says t
disk in the Rainbow’s future is the

Alan

same as the 10M-byte Winchester
announced in May for the Profession-
al 350, DEC's high-end personal
computer. It was a marketing rather
than a technical decision to postpone
announcing that the Winchester for
the Professional can also be used on
the Rainbow, Pryke says. Ventur-
Com'’s Zimmerman hypothesizes that
DEC has not yet introduced a hard disk
for the Rainbow because it “may not
want to undercut the Professional.”
Pryke confirms that this played a role
in the decision. :

In addition, Pryke points out, a color
terminal is available for the Rainbow
100. It is inoperable, however, without
the graphics driver, expected to be
available in August, he explains.
Pryke won't name other enhance-
ments for the rumored 100X but says
the Rainbow will have ‘“complete
fparlclaductpaﬂty wlththelaMPcXTby

112

MINI-MICRO SYSTEMS/August 1983




The way we figure
Stat myx than jugt low cogt. That
our Mode] 5300 Statisticg] time (;
In fact, yo L a lot of high-enq features
‘eatures li 16 channe] Capability i,
able locy] (Iiagnostics. AR
port spee( to 9600 bps. And
Just $1,630 for the 8 channe] version. (
Capability, Best of all, if yor ord
0 off the Purchase 1y i ¢
» 1983). Wy
1at’s a deg]
formation ]
tions Proq

it, you should get a lot Mmore oyt of a low-cogt
S why we

h ch more Wt

at 1()\‘.“(‘11(1
a single encl
error Correctioy,.
éiut()l):pu(l,

/remote
S of up
And the Price?

Prices.
Osure. Select.
;\.\‘}'1)(‘111'011()1,15
full 16

Septomber 30
ad\'antag(’s:, t}
‘or more in ust cal g - ask for
Communica Or 1S below,

SEND ME A MUX.

TITLE:

NAME:
COMPANY:
ADDRESS:
CITY:
PHONE:

*F.0.B. Sunnyvale, Calif.

SAVE ME SOME BUCKS.

3 lease . . . icing information.
I'm interested. P lete product and pricing 1oduCtOrY
oI (iO;n rip call me about your intri
e
O Haveasa et the oifer.
offer. t least two* I can’t resist t
a
[0 Send me

L J
Intersil
Vorf il o 5 ‘s stems
NAME: g
COMPANY:
ADDRESS: - Z1P:
CITY:

e
1275 Hammerwood Avenu

Sunnyvale, CA 94086
(408) 743-4300
PHONE:

*F.0.B. Sunnyvale, Calif.




The Interpreter

DEC’s Goldsworthy maintains that the Rainbow’s
profit margins for dealers are “competitive in the
marketplace.” Strategic marketing manager Pryke
says he is aware that many dealers prefer to sell the
IBM PC, but he insists it is not because of profit margins
but because the Rainbow is newer. To counter this, he
says, DEC is offering incentives such as free software
and bundled extras to dealers. Pryke also acknowledges
that DEC’s orientation is toward the engineering
market rather than the mass market. It’s a problem the
Rainbow marketing organization is wrestling with, he
says, noting as an example, “We’re not allowed to use
technical terms.”

Pryke also acknowledges advertising weaknesses,
but attributes them to the Rainbow’s being three
months later to market than its November, 1982, target
date. DEC planned to have its first “big splash of
advertising” peak at Christmas '82, he explains, but the
Rainbows weren’t in stores yet. The second major ad
campaign was not scheduled to kick off until June,
leaving a barren period in the spring—just when the
Rainbow became widely available.
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The Rainbow 100 /s aimed at professional workers. DEC executives in charge of marketing the product expect the bulk of Rainbow
software to be for business and commercial applications. (Photo courtesy of Digital Equipment Corp.)

Developing third-party software

Not only is the Rainbow DEC’s first computer based
on other companies’ chips, but it is the first to use a
third-party operating system (CP/M-86/80) and third-
party application software exclusively. Plentiful appli-
cation software is key to the personal-computer mar-
ket, says Bill Ablondi, who heads market analysis for
Future Computing. Although there’s a tremendous
amount of 8-bit software compatible with the cp/M-80
portion of the Rainbow’s operating system, most of this
was written for first-generation personal computers.
Users of more expensive, higher power computers in
the Rainbow’s market segment will want 16-bit applica-
tion packages, says Ablondi. He adds, this is an area in
which DEC is swimming against the current because so
few packages are based on CP/M-86. Future Computing
estimates that 43 percent of all personal computers sold
in 1983 will be I1BM PCs or PC-compatibles with software
that is based on the PC-DOS operating system—tough
going for the Rainbow. “Of course, there can be more
than one standard,” he adds.

Gary Cole, a DEC software marketing manager,
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Presenting a complete, unified
software system for manufacturers.

Developing a manufacturing planning and control
system takes skill and time. You can buy various
parts from different vendors and build the interfaces
yourself. Then test and implement the software.

Or you can have the Xerox Manufacturing System.

An advanced software architecture from Xerox
has done all the work for you. Integrated applica-
tions, systems software, analytical tools, and personal
computers joined in one complete, unified system.

Every department works with information from
the same database. Closed-loop business applications
help you plan and execute your priorities and manage
costs at optimum levels. Master scheduling, MRP 11,
inventory, order entry, costing, production control,
procurement, receivables, payagles, and financial
modules are combined in the most powerful oper-
ating management tool available today.

Plus, easy-to-use programs for inquiry, reporting,
data manipulation, modeling, forecasting, and graphic
display. And a personal computer link to your main-
frame, the first practical application of its kind.

Xerox software is completely portable across all

XEROX" is a trademark of XEROX CORPORATION. VAX" is a trademark of Digital .
Equipment Corporation. IBM*® is a trademark of International Business Machines Corporation.
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IBM 4300, 370, and 3000 computers and operating
systems. You can use it on your computer or, as an
option, start with our timesharing service. Then,
when you're ready, move the software and database
in-house. In one weekend. Our systems run on
Digital VAX minicomputers, too.

Implementation support, consulting, and educa-
tion services are available nationwide. For more infor-
mation, call toll-free (800) 323-2818, Operator 148.
In Illinois, call (800) 942-1166. Or return this coupon.

Xerox Computer Services
c/o Ron Rich, 5310 Beethoven Street, Los Angeles, California 90066
Send me your Xerox Manufacturing System brochure.

I'm interested in your software for:
OIBM43XX [OIBM370 OIBM30XX [ Digital VAX

Name/Title

MMS/8/83

Company

Street

City State

Zip Tel. )
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agrees that encouraging software vendors to produce
packages for the Rainbow is vital to its success. To do
this, DEC started an aggressive program in September,
1982, he says, and has given technical help and
equipment to more than 100 companies. By May, 1983,
more than 800 software products were ready for
distribution—most adapted from packages written for
other machines. A group of “core applications” is being
sold under a DEC label, Cole says, including Multiplan
and MBASIC from Microsoft, Bellevue, Wash., 1-2-3
from Lotus Development Corp., Cambridge, Mass.,
word processing from Select Information Systems and
communications products from Polygon Associates
Inc., Maryland Heights, Mo. In addition, many other
packages are being evaluated to carry DEC certification
as part of DEC’s Classified Software program.

Less than satisfied with DEC’s efforts to encourage
software vendors is VenturCom’s Zimmerman. “DEC is
going to have to change its attitude toward third-party
people,” he says. His company contacted DEC several
times about developing Venix for the Rainbow and the
Professional but got a chilly reception, he says. Despite
difficulties, VenturCom is persisting because, with
Venix available on other DEC computers, it wants to
give its customers a downward migration path. This
chilliness—or at the very least, a lack of strong
encouragement—is evident in the comment of DEC’s
Goldsworthy about soliciting participation by third-
party vendors: “We didn’t have to solicit; people were
coming to us.”

In a more positive vein, DEC did participate actively
with some third-party organizations. One of these,
Software Distributors, Culver City, Calif., publishes a
catalog, handles distribution for Rainbow software and
has been working with other software publishers since
last September, says vice president of marketing
Christopher Daly. “Encouraging third-party software
was one of our major functions,” he says, and adds that
DEC gave the company more than 30 Rainbows to place

T| Professional

~ Texas Instruments
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with software publishers. He cites such aid by DEC as
indicative of “a very professional attitude in encourag-
ing other people to develop software.”

Stephen Hagler, marketing director for Supersoft,
Champaign, Ill., which will have products listed in the
Software Distributors catalog, confirms that “the
catalog will be very helpful to us as a marketing tool.”
But he is less enthusiastic about other help from DEC,
such as advertising. “We hear rumors of advertising
help, but that may depend on getting through the
Classified Software routine,” Hagler says, and com-
plains that the process is very slow. DEC’s Pryke admits
the Classified Software program is behind schedule,
having a backlog of 150 programs in May.

“Anything that discourages a software vendor is an
error,” says Ronny Ward, who heads Future Comput-
ing’s technical section. “If I were thinking about
producing a software product and I perceived that DEC
wasn’t interested in helping me, I might not want to
deal with them.”

Another stumbling block to software vendors cited
by some observers involves the formatting of the
Rainbow’s 5%4-in. floppy disks. Every 5%s-in. disk drive
has a slightly different format for recording and reading
data; there is no standard, explains Daly of Software
Distributors. DEC designed a formatting utility that
“encompasses both the hardware and software needed
to create the format,” he says. DEC and Software
Distributors were the only organizations that could
format disks for the Rainbow as of late May, says Daly.
“We worked very closely with DEC a long time before it
would allow us to do [the formatting],” he says. “We
actually had to get permission from DEC to buy the
hardware to format the disks.”

DEC’s Pryke concedes that this strict control created
a “bottleneck” in making disks available to software
developers early. Quality problems with several early
shipments of disks convinced DEC that the only way to
guarantee quality was to produce the disks itself, he
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WHY WE
SPENT $40,000,000

TO IMPROVE

SOMEONE ELSE'S

PRODUCTS.

In 1982, we spent $40,000,000 to improve
the products our customers make.

We did it by improving and expanding our
own products. The most extensive line of OEM
disk drives and controllers in the industry.

Approximately half the investment went
into capital equipment. Robots, automated
assembly lines, progressive assembly methods,
and Class 100 clean tunnels.

The other half went into R&D.

And our customers can expect a healthy
return on every dollar

For example, progressive assembly
allowed us to raise our Quality Assurance levels
while cutting manufacturing costs. Which in
turn allows our customers to produce higher
quality systems that deliver better performance
at a lower price.

Automated assembly lines and robots
help insure that level of quality stays high
consistently.

Overall product reliability was likewise
improved. So much so that we offer a one-year
warranty on all drives. Which our customers
can pass along to their customers.

In addition to improving product quality
and reliability, we're also anticipating tomor-
row's design needs with new products for fast
growth and quick time to market.

That task falls to our dedicated new
product teams, called “Venture Groups.”

Thus far they've produced our new 3.5"
microfloppy drive, a family of 5.25" half-height
rigid drives, and are now developing a line
of products featuring optical recording.
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Still other Shugart engineers are working
on advancements in state-of-the-art media, thin-
film head technology, and vertical recording.

We're the only OEM disk drive company
with the resources to make such a commitment.

As well as such an investment, every year.

An investment that pays off for both our
customers and ourselves.

And we believe it's money well spent.

For more information about us and our
products, contact us at 475 Oakmead Parkway,
Sunnyvale, CA 94086. 408/733-0100. Or
Hamilton/Avnet, our authorized distributor.

Shugart
Right from the start.

Milpitas, CA 408/263-2600; Minneapolis, MN 612/574-9750;
Framingham, MA 617/879-1700.
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says. Although Dysan Corp., Santa Clara, Calif., and
other companies are now producing floppy media for
the Rainbow, DEC is still extremely quality-conscious,
he adds.

Rating the hardware and operating system

Although the Rainbow is undeniably having some
problems, it usually gets good marks in hardware
evaluations. “People who have used the Rainbow like
its design,” says Gilman of InfoCorp. Peter Enot,
manager of Tech Computer Store, Cambridge, Mass.,
which carries the Rainbow, says, “Hardware-wise, it’s
superior to the IBM PC.” Another retailer reports
performing his own benchmark tests to compare the
Rainbow with the 1BM PC. “The Rainbow was signifi-
cantly faster in executing BASIC,” he says.

In contrast, Ward of Future Computing says, “I
would rate the IBM PC above the Rainbow primarily
because when DEC chose CP/M as the Rainbow’s
operating system, it committed itself to 8-bit-world
thinking.” CP/M, the standard operating system for
first-generation personal computers, is used to run
most 8-bit application packages. Although the cp/M-86

Call PACIFIC — (619) 436-8649. .
119 Aberdeen Drive + Cardiff, CA 92007
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portion of the Rainbow’s operating system runs newer
16-bit software, the bulk of 16-bit packages available
run on MS/DOS or on the IBM version, PC-DOS.
Explaining the choice of operating system for the
Rainbow, DEC’s Goldsworthy says, “At the time the
decision was made, there wasn’t all the software on
Ms/DOS that’s around today.”

Although a version of MS/DOS has been adapted to run
on the Rainbow’s CP/M operating system, Ward says
this doesn’t solve the problem. “Most software being
written for MS/DOS is being written around the 1BM
hardware standard,” he says. It depends on hardware
interfaces such as an 80-column X 25-line video display
and a particular color graphics design. “For example,
the Rainbow has an 80 X 24 display. Now to most
people, that’s an insignificant difference,” Ward says.
“But software developers use that 25th line for
prompts, error messages and so forth, and it makes the
interface nicer.” It also makes most software written to
run on PC-DOS incompatible with the Rainbow. “Appli-
cation software that addresses the screen directly or
makes use of graphics is dependent on the IBM
hardware standard,” he explains.

Even enhancements such as the introduction of a
Winchester disk for the Rainbow (see “Will DEC
improve the Rainbow?” p.112) wouldn’t push it into the
16-bit world, says Ward. Under CP/M-86, there is only a
speed advantage with a hard disk, not a file-system
advantage, he says, because information sectors can be
no greater than 256K bytes. In contrast, PC-D0OS-2.0,
written for the enhanced 1BM PC XT, allows a user to
choose any-size segments. “A 5M-byte directory would
be fine,” he says, and would facilitate certain advanced
applications.

DEC’s Pryke says one factor in the choice of CP/M over
MS/DOS as the primary Rainbow operating system was a
fear that 1IBM might change PC-DOS to make it
proprietary. This would deal a staggering blow to the
growing ranks of IBM PC-compatibles and others riding
IBM’s coattails by using MS/DOS, he hypothesizes.
Ablondi from Future Computing terms this possibility
“not in concert with IBM’s strategy so far” and
maintains that software developers could overcome
most problems if it did happen.

Despite his appraisal that the installed base of
MS/DOS and PC-DOS software will make life difficult for
the Rainbow, Ablondi says, “The Rainbow will be one
of the key personal computers.” Future Computing
estimates that if the Rainbow is sold in more stores, it
could equal current sales levels for the 1BM PC, which
the research firm puts at 850,000 for 1983. “Long
term,” Ablondi says, “I think it has promise.” O
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Some people drive

fine German machines to work.
Some people drive them once they arrive.

The tradition of high quality, high performance German
craftsmanship and engineering is legend. And while we most
often see that tradition in action on America’s streets and
highways, it is in America’s business offices that its future
holds the most promise.

The BASIS 108 is the proof.

This powerful small business computer passes higher-
priced competitors with ease. Its dual
processors — for CP/M® and Apple II®
compatibility — open up the largest
library of microcomputer software

and plug-in peripherals available today.
This unique combination also provides
compatibility with other popular languages, including
Pascal™ and LOGO™

The detached keyboard is a work of art and practicality.
Lightweight and low profile, it features a full one-meter cord
for comfortable operation on your desk — or your lap. There’s
a full 128-key ASCII character set. Fifteen user-definable

function keys that can provide access to 60 distinct functions.

A nine-key cursor control block. And a convenient eighteen-
key numeric pad. For special applications, you can also
custom map the keyboard with a simple exchange of ROMs.

And there’s more. RGB and composite NTSC or PAL
video. Keyboard-selectable 80-or 40-column display.

High resolution color graphics. Parallel and serial printer
interfaces. Easily accessible outboard I/O connectors. Six
Apple II-compatible card slots for peripherals expansion.
Even a two-inch alarm or music speaker.

The BASIS chassis is cast aluminum, eliminating heat
and RFI interference problems. And there’s plenty of room
for internal expansion to include hard disk drives and
other peripherals.

The BASIS 108. Microcomputing’s “Best Of Both Worlds”
German craftsmanship and American business savvy.
CP/M-based business computing and Apple II-based personal
computing. High performance and surprisingly low cost.
The BASIS 108. A computing machine finely tuned to handle
the fast tracks of business today. Call your BASIS dealer for
a test drive. Or call toll free in the US. (800) 222-0626.

BASIS

INCORPORATED @

5435 ScottsValley Drive
Scotts Valley, CA 95066
(408) 438-5804 TWX:910-598-4512

CP/M® is a registered trademark of Digital Research, Inc. Apple II® is a registered trademark of Apple Computer, Inc. Pascal™ is a trademark of the Regents of
the University of California at San Diego. LOGO™ is a trademark of Logo Computer Systems, Inc.
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comp

We’'re going to make it easy.
We both know that when it comes
to OEM microcomputers, Codata
isn't your only choice. While you
won't find a microcomputer more
technologically advanced, there
are a few technically similar.

So how do you choose?

Until now, it hasn't been easy. In
fact, it has often been downright
difficult. Technical information is
hard to obtain. Policies pertaining
to pricing, customer support,
training, or service are routinely
vague and defy comparison.

We think that has gone on long
enough. We are making it easier
to make a choice by giving
you a difference. We
callitthe

CODATA DIFFERENCE. The
CODATA DIFFERENCE is a totally
new approach to OEM marketing
...an approach based upon a very
simple idea. Namely, make it easy
for you to buy a quality product,
and provide you with total support
afterwards. Here's how it works:

More performance for the price.

We've increased the performance
of every OEM computer we make.
And at the same time we've low-
ered their prices. As aresult, the
Codata multi-user, multi-tasking,
16-bit computer systems
have price/performance
ratios nobody else can
match.

A fair and consistent
pricing policy.
No more hidden prices.

We will attach a price to every com-
puter. The absolute lowest price
possible. And we are publishing
just two price sheets. One for sug-
gested retail prices. And a second
for OEM prices. Beyond that, there
are no quantity commitments, no
billbacks, and no hassle. And we
are eliminating potential contract
problems by eliminating OEM con-
tracts. A simple sales agreement
is all that's required to purchase
asingle system, or 1,000 systems.

Full support and technical
assistance.

While computers become func-
tionally simpler every day, they
still require technical support.
We'll provide it. We'll supply all the
evaluation information you need
before the sale, and the technical
support you require afterwards.
And we'll make ourselves as ac-
cessible after the sale as before.
Any question about a Codata mi-
crocomputer can be answered
via our TOLL FREE telephone line

during normal business hours in
every U.S. time zone.

An extended warranty.

We've extended our warranty pe-
riod to 180 days, the longest in the
business. And it applies to every
computer system we manufacture.

Here’s some proof: a multi-
user, 33 megabyte system
for $9,600.

The CODATA 3300 is a powerful
16-bit, 68000-based, MULTIBUS
system that can effectively accom-
modate as many as ten users. It's
a complete UNIX system that runs
full ANSI standard FORTRAN-77,
RM/COBCOL, BASIC +, SMC BA-
SIC, APL, and PASCAL. The 3300
provides up to 33 megabytes of
unformatted on-line storage via an
integrated, high speed Winches-
ter drive, and a removable, quad-
density 5-4" floppy disk
system. The 3300 features
320 K bytes of parity

protected RAM.
. The expandable

MULTIBUS architecture
of the Codata 3300 provides for a
variety of expansion options, such
as: eight additional users; additional
33 megabyte Winchester disk
drives;removable cartridgetapeunit;
a nine-track magnetic tape unit;
and additional 512 K byte mem-
ory boards for up to 1.5 megabytes
of RAM. An expanded Codata
3300, with 84 megabytes of disk
storage, is priced at $13,500. The
3300 is also available as a 12 mega-
byte system for as low as $7,800.

Let us show you the difference.
Write or call us for more information.
We'll send you “THE CODATA
DIFFERENCE" package that in-
cludes all necessary product and
language specifications, price
lists, and ordering information.

So how's that for a major improve-
ment in OEM microcomputers?

CODATA SYSTEMS

285 North Wolfe Road
Sunnyvale, CA 94086
1-800-521-6543

In California: 1-800-221-2265

© Copyright 1982 Codata Systems Corporation. UNIX is a trademark of Bell Laboratories.
CIRCLE NO. 66 ON INQUIRY CARD






You'llbe glad
you waited!

If you’ve made a date to buy a computerized
manufacturing control system and you're still look-
ing, you'll be glad you waited!

Now, there’s HiNet/MRP —the affordable alter-
native. Matched feature-for-feature against those
big ticket computer systems, HiNet/MRP isa
fraction of the cost.

HiNet/MRP is a micro-based network designed
exclusively for manufacturing management: cost
control, material requirements planning, inventory
control, and sales order entry.

And there are more reasons to make today the
day you consider HiNet/MRP ! Everything is
ready to use. Even formal classroom training is included so you and your
employees can learn the full potential of 1¥our new system. Quickly. Easily.
Digital Microsystems on-going support offers reliability that only a
manufacturing-direct sales organization can supply.

# OF EMPLOYEES: Less than 50 50-100 100-200 200-500 500+

DIGITAL MICROSYSTEMS. Attn: Judy Sappington
1755 Embarcadero, Oakland, CA 94606

Today’s the day to find i SicpEb el S QR0 o o o giads

OU':' more about Compu' | I'm glad I waited! Please send me more information on HiNet/MRP. i l
terlzed MRR Call J Udy [J Please have a [JInformation for Currently using com-

S appington at Digltal l salesperson call. reference only. puterized MRP: |

_ Microsystems, (415) | NamE |

»~ 532-3686. Or clip out and | ApDRESS |

J  return the coupon. befies STATE ZIP |

| Ask for the affordable g © o 5 |

System! | Best time to call |

HiNet/MRP
The Affordable System
”ﬂ Digital Microsystems

1755 Embarcadero, Oakland, CA 94606 (415) 532-3686 TWX 910-366-7310
Molly Millars Bridge, Molly Millars Lane, Wokingham, Berkshire, England, RG11 2PQ, Tel. (0734) 793131, Telex 849925 DMSLTD

New York ¢ Chicago * Dallas * San Francisco *London
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EXPAND YOUR MULTIBUS
SYSTEM'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-

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 12.5 ipsto 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-

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

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

Xylogics 450 Multibus Disk Peripheral
Controller.
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Xylogics 472 Multibus Tape Peripheral
Controller.
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Xylogics 440 Multibus Disk Peripheral
Controller.
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Systems in Manufacturing

Exploring the use of computers in the factory

Can factory networks bring order
to fragmented, nonstandard shop floors?

By Dwight B. Davis

Manufacturing plant staffs that have done some
networking of their front offices probably aren’t too
thrilled about the prospect of bringing networks onto
their factory floors. After all, choosing and implement-
ing a local-area network to link computers, disks,
printers and terminals is not simple. The manufactur-
ing plant itself, with its myriad devices, harsh environ-
ments, safety requirements and real-time operations, is
considerably more complex. To this environment, add
innumerable languages and protocols—many of them
proprietary—and comparing factory networking to
office networking begins to seem as complex as
comparing Chinese characters with the letters of the
English alphabet.

No comprehensive factory-networking solution is
just around the corner. It’s unlikely that any single
vendor will overcome all of the barriers to communica-
tions in the factory, although some will provide more
global solutions than others. Even if these vendors
offer a complete set of communications protocols, it still
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Illustration by James Steinberg

falls to others to standardize the protocols of the linked
devices or to build protocol converters that would allow
different types of devices to communicate.

Despite these obstacles, vendors and manufacturing
end users are progressing on several fronts to unify
plant-floor processes and data with communications.
They understand that without effective plant-wide
networks the full promise of factory automation will
never be realized. Factory-networking advances are
occurring in the same fashion as most manufacturing
technologies—one step at a time.

Specialized networks fill niches

Networks performing relatively simple functions
have been on factory floors for years. Interactive
Systems—now part of 3M Corp.—and Amdax Corp.,
recently acquired by Ungermann-Bass Inc., each
placed hundreds of point-to-point, coaxial-cable net-
works in manufacturing environments. And, despite
the growing availability of more sophisticated net-
working architectures, such as bus and ring configura-
tions, the market for point-to-point networks is unlikely
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to disappear. “If you look at the research pieces that
have been done on the factory environment and the
needs of that user community, you’ll find a very strong
feeling among those folks that, for a lot of applications,
point-to-point is all they’re ever going to want,” says
Dan Gahlon, marketing manager at 18/3M, Minneapolis.
Even so, 18/3M, in a joint development effort with
Allen-Bradley Co. and Western Digital Corp., will offer
a 10M-bps broadband bus LAN beginning early next
year.

While general-purpose point-to-point networks can
meet many factory communications requirements, cer-
tain segments of the manufacturing facility can be best
served by specifically tailored networks. These special-
ized networks are typically developed and sold by the
same vendors that market the devices needing net-
working. Computervision Corp. and Calma Co. sell
networks to carry the high-volume traffic of their
computer-aided design systems. In the crucial area of
automatic test equipment, companies such as GenRad
Inc. and Teradyne Inc. offer ATE networks to increase
the efficiency of the their machines (MMS, December,

1982, p. 119). All the major programmable-controller
manufacturers, including Gould/Modicon, Allen-
Bradley and Texas Instruments Inc., sell networks that
tie their dispersed controllers into single, cohesive
systems (MMsS, June, 1982, p. 177).

In some cases, areas of specializaton exist within
areas of specialization. Charles Moreland, president of
Control Junctions Ine., Schaumburg, Ill., which sells
low-level networks for programmable controllers, says
the networks sold by programmable-controller ven-
dors, such as Allen-Bradley’s DataHighway and Gould/
Modicon’s Modbus, are secondary networks designed to
handle peer-to-peer or host-computer communications.
His company’s control system simplifier (COSS) net-
works are primary networks that link programmable
controllers to such devices as sensors and actuators.

Because the 0SS networks need transmit only
simple binary data to perform such tasks as turning a
motor starter on or off, Moreland argues that a more
expensive, more sophisticated approach would be just
overkill. “It certainly doesn’t make a lot of sense to
drop in a very expensive broadband communications

The Manufacturing Automation Protocol developed by General Motors Corp. as the recommended LAN specification for its facilities is
primarily intended for horizontal and vertical communications between plant computers and programmable devices throughout the factory.

Part of the MAP recommendation supports the IEEE 802.4 specification for token-bus access, and MAP also recommends the use of
multichannel broadband media.
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Keep An Eye On Your Process
In Living Color

PROVUE. For
real-time display of
dynamic processes.

For some processes, conventional
monitoring devices are still okay.
But for others, they’re outmoded.
Energy and materials are too ex-
pensive to waste. Productivity and
profit are too critical to risk.

That’s why Digital has introduced
PROVUE.

PROVUE is a sophisticated yet
easy-to-use software package for
monitoring complex processes with
full-color graphics displays.
Develop your own unique graphics
and control sequences. PROVUE
gives your operators dynamic, col-
or images of what’s happening,
while it’s happening. With PRO-
VUE, they’ll experience a whole
new dimension in process control.
No Programming

You don’t need programming
expertise for PROVUE. Its power-
ful Picture Creation Language uses
simple, English-like commands.
Create your process displays in-
teractively at the graphics terminal.
Or code them off-line with PRO-
VUE's Picture Definition
Language. Either way, you can
have your monitoring displays in

days, not weeks. Because we’ve
done the basics for you.

The steps are easy. Use your pro-
cess diagram as
background.
Overlay it with a
foreground combin-
ing symbols, text
and pictures. From
a range of 16
displayable colors,
select any or all for
contrast, meaning
and emphasis.

Full-Color,
Dynamic Displays
The result is a

dynamic, high-

stations, and up to four clusters of
four remote display stations. That
gives you a lot of process
coverage.

quality operator ’
display that takes the guesswork
and misinterpretation out of con-
trol. Color, text, and graphics com-
bine to bring the process to life.
Add an ingredient, change a
parameter...PROVUE reflects
whatever’s done, and the results.
Instantly, accurately.

Multiple Process Monitoring

If you monitor more than one
process, PROVUE can store up to
eight process diagrams for instant
recall. Develop dynamic overlays
for each. Monitor all at individual
operator display stations. PROVUE
supports up to four local display

i'FfFﬁaff ALTION [HHHM PR EXREW COFFER !

CINTENTS
12

Proven — Supported Worldwide

And PROVUE is a proven, field-
tested software package. It’s also
fully supported worldwide by
Digital Software Services.

For Details

For details on PROVUE contact
your local Digital Sales Office. In
the Continental United States call
1-800-832-6277 or write:

Digital Equipment Corporation

Media Response Manager

200 Baker Avenue

CF01-1/M9%4

Concord, MA 01742
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system component if all you're trying to do is control a
limit switch,” he says.

Most specialized network vendors including More-
land believe their companies’ networks are the best and
most cost-effective solutions for the problems encoun-
tered in their specific factory niches. These specialized
networks don’t have to be simple like the COSS; some
incorporate very sophisticated technology and provide
high-level communications functions. But, because they
are tailored to meet the needs of specific application
areas, the vendors argue, they will never be supplanted
by a single general-purpose factory network. Even the
people developing networks meant to operate plant-
wide don’t question the validity of this argument.

Wrangling with wires

Some vendors do, however, question the ability of
multiple sets of wires—each dedicated to a specialized
network—to survive in the factory. “Customers don’t
want to go through the expense and aggravation of
wiring their buildings for every new application that
comes on board,” says Ross Seider, vice president of
Concord Data Systems Inc., Waltham, Mass. Seider
points out that, with broadband media such as that
employed by his firm’s recently announced Token/Net,
factories can place multiple specialized networks on a
single cable. By providing numerous channels, a
broadband medium can carry multiple sub-networks,
each with its own operating specifications (MMS,
January, p. 81).

Now, attacking the goal of reducing the number of
wires strung throughout a factory is almost equivalent
to attacking motherhood, and no one does. However,
there is no shortage of vendors that question the
likelihood of attaining total media simplicity: a single
medium servicing all the sub-networks in a factory. It’s
much simpler to market specialized networks with their
own media and access devices than to jump into the
market with a global solution. “If factories were not a
product of evolution, you could choose one media and
possibly establish it as a standard,” says Ted Britton,
vice president of product development at General
Electric Co. subsidiary Intersil Systems, Sunnyvale,
Calif. “But with all the different environments within a
factory, it is extremely difficult to say that you will
have only one medium out there.”

Like Concord Data Systems and GE, Sytek Inc.,
Mountain View, Calif., also sells broadband networks.
Sam Smith, associate director for technical support at
Sytek, agrees that broadband could technically handle
all a factory’s communications, but, he says, “Anybody
who’s looking for a tightly coupled response time is
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The market for LANSs in factories will grow from about $15 million
this year to approximately $100 million in 1987, according to figures
from The Yankee Group. These figures don't include the value of
customized work, such as that performed by software consultants
who develop protocol converters for different factory machines.

making a mistake by putting it on a plant-wide
network.” Certain application areas, such as some with
robots and programmable controllers, might function
more efficiently and safely with a dedicated network
and medium, Smith says. This sub-network might have
a gateway into the plant-wide network, but “the
reliability and response-time requirements of certain
application areas are just too tight to put all their
signals on a plant-wide network,” he says.
Interestingly, few people raised the specter of the
relatively high cost of broadband connections—com-
pared to baseband coaxial or twisted-pair wire connec-
tions—in servicing an entire plant. Broadband’s multi-
channel capabilities and its ability to operate over long
distances counted more than cost in the minds of many
vendors. Concord Data Systems’ Seider points out that
the factory—with relatively expensive pieces of equip-
ment to connect—is less price sensitive to networking
costs than the office, Tony Friscia, a factory market
analyst with The Yankee Group, Boston, agrees that
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cost considerations are secondary. “If you’re going to be
overly cost conscious, you should stay away from
communications in the factory,” he says.

Deterministic access times

Factories not only need multiple sub-networks; they
also require that many of these sub-networks operate in
a predictable, real-time fashion. Robots driven by
programmable controllers have different networking
needs from keyboard terminals operated by humans. It
is generally agreed that certain factory devices cannot
tolerate unexpected long delays in accessing the
network and transmitting or receiving data. Such
delays could be disastrous or dangerous in tightly
coupled environments, in which various machines must

work in perfect harmony with each other.

The need for a guaranteed access delay that will
never exceed a specified worst-case lapse is making the
token-passing access scheme a popular protocol in
factory networks. Teken passing is playing catchup
with the carrier-sense-multiple-access with collision-
detection-access method, which has been implemented
on a number of networks, including Xerox Corp.’s
Ethernet, GE’s GEnet and Sytek’s LocalNet. CSMA/CD is
a contention access scheme because all the network
nodes contend with each other to gain access to the
network transmission path. If two devices access the
network simultaneously, their signals collide, an event
recognized by the collision-detection part of the proto-
col. Without collision detection, CSMA network perfor-

Plant #1
To Modicon
service center
A
Plant #2

Modway
network

~

I Redundant
Switch Modway network
Common
o carrier

Switch
Network
Switch monitor
f
Interface Gatéway
Modway network I
@ Gateway Interface Interface

Modbus network

Lﬁ

Modbus network

==

NC—numerical control
PC—programmable controller

[ Modicon Modway products

Source: Gould/Modicon

The Modway industrial LAN from Gould Inc.’s Modicon division provides a common bus over which all a factory’s electronic devices can
communicate. Devices connect to the LAN through various interface boxes provided by Gould. Configurations can also include gateways to
other networks such as Gould’s Modbus programmable-controller network and switches to other local or remote Modway networks. In the
illustration, two Modway networks in Plant 2 connect via a common carrier to a single Modway network in Plant 1.
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Today,
people are solving
their back-up
problems with this

fast, reliable, 10
disk cartridge drive.

IOMEGA’s 10 Megabyte cartridge drive outperforms
most winchesters.

So you can back-up 10 Megabytes from your
fixed disk in less than 30 seconds.

The easy to use cartridge sports the industry’s
lowest price tag, only $30 each in OEM quantities.

IOMEGA’s imbedded closed-loop servo
guarantees interchangability of cartridges be-
tween drives. And the standard interface is
SCSI compatible.

Solve your backup problems with
the fast, reliable IOMEGA 10 Megabyte
cartridge drive.

Call IOMEGA for a personal
demonstration. And ask about our
OEM Special Evaluation Offer.

IOMEGA Corporate Headquarters, 4646
South 1500 West, Ogden, Utah 84403. 801/
392-7581. San Jose, CA 408/263-4476.
Coral Springs, FL 305/755-1060.
Woburn, MA 617/933-2000. Dallas, TX
214/458-2534. Brookfield, W1 414/
782-5229. Los Angeles, CA 714/
855-1211. In Europe, Sparrow

Corp. Slough, UK (0753)76533.
Weisbaden, (6121)700862. Paris
(1)3621010. Milano (2)718531. Brus-
sels (2)7626200. Zurich (1) 814-3131.
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mance quickly degenerates as more nodes are added.
Even with collision detection, the access scheme cannot
completely guarantee that long delays will never occur.
Token passing, on the other hand, is a peer-to-peer
polling technique that gives all primary network nodes
equal access to the network through continuous polling
cycles to every node. As the number of nodes increases,
so does the delay for the polling token to pass through a
complete cycle, but maximum delay can always be
determined. Token passing is also less distance sensi-
tive than CSMA/CD and has received the support of two
important factory-related backers. One proponent is
the Proway committee, sponsored by the Instrument
Society of America and Purdue University’s Workshop
on Industrial Computer Systems. Bob Crowder, chair-
man of the U.S. Proway committee and a senior
research associate at E.I. duPont de Nemours & Co.,
Wilmington, Del., says his committee is working to
produce a factory-specific token-passing-bus specifica-
tion based on the work of the IEEE’s 802 LAN
committee. (The 802 committee’s draft standard con-
tains an 802.8 section detailing CSMA/CD specifications
and an 802.4 section on token-passing specifications.)
The Proway committee is working directly with the
802 committee to draw up a factory-networking stan-
dard, but some modifications in the 802.4 specifications
will be needed, Crowder says. “First, we must be able
to recover from transmission errors as soon as they
occur,” he says. “That’s done with the immediate
acknowledgement and retry.” Other modifications to
the 802.4 specification include the ability to request the
return of pre-defined data while the requesting station
continues to hold the token, allowing simple stations
that never receive the token to be interrogated, the
ability to initialize and control a station remotely even if
higher level protocols have failed, the ability to support
networks with as many as 100 stations and with
distances as long as 10 km., the ability to predict the
upper bound of the access time, the ability to know
what stations are on the network, the ability to
accumulate performance statistics and the ability to
install long drop cables to isolate active electronic
elements from the main trunk transmission line.
Aside from the Proway committee, the token-passing
access technique has another powerful backer—General
Motors Corp. GM has been developing an in-house
factory-communications program called the Manufac-
turing Automation Protocol for several years. Kevin
Hughes, chairman of GM’s MAP task force, explains that
the group is working within the framework of national
and international networking standards and that it is
recommending the implementation of the IEEE 802.4
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specification for token passing over broadband cables in
its own plants.

GM is working with a number of vendors that supply
token-passing network components, including Gould/
Modicon, which has supplied the auto manufacturer
with hardware and software from its Modway commu-
nications network. To date, these products have been
designed for baseband token-passing networks, but
Gould/Modicon intends to provide broadband communi-
cations controllers this year. GM is also working with
Concord Data Systems, which will supply the manufac-
turer with products from its token-passing bus net-
work, Token/Net, scheduled for delivery this fall.

CSMA/CD in the factory

Despite the growing support for token-passing
networks in factories, CSMA/CD will still operate in some
manufacturing applications, in the opinion of several
network vendors. Hewlett-Packard Co., Palo Alto,
Calif., is a major presence on the factory floor and is
backing the 802.3 CSMA/CD standard for the bulk of its
computer-based applications, says David Aune, prod-
uct marketing manager in HP’s Information Networks
division. “We will use the 802.8 technology to intercon-
nect all of the computers that we make, in all the
application areas that we address,” Aune says. He does
note, however, that HP is evaluating the viability of
more deterministic access methods, including token
passing, for use in time-critical factory applications.

Likewise, GE Intersil Systems’ Britton sees a need
for different access methods in different factory
environments. He divides the factory into three general
areas: computer-aided design/computer-aided engi-
neering, computer-aided manufacturing and maufactu-
ring resource planning. Of these, only CAM requires a
deterministic network-access method, Britton says.
“GEnet, with cSMA/CD, would meet the requirements
for the CAD/CAE and MRP networks,” he claims, noting
that GEnet will probably also support token-passing
eventually to meet the real-time demands of the cAM
environment.

CSMA/CD has one major advantage over token passing
—the former is widely available, while the latter is just
now coming into its own. Smith at Sytek, which offers
CSMA/CD on its broadband networks, notes that facto-
ries installing LANs have so far had few token-passing
products from which to choose. Most of Sytek’s 250-plus
installed networks operate in office and educational, not
factory, environments, but Smith believes CSMA/CD will
work well in most applications. Internal tests show that
even 70-percent-loaded CSMA/CD channels operate effi-
ciently, he says, although he doesn’t discount the
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The new INTERMEC 9410B
Portable Bar Code Reader with
INTERMEC’s new Interactive
Reader Language (IRL®) system is a
major advance in bar code
techn()l()g\ The IRL system,
contained in the 9410B firmware,
gives you all the features of a
flexible, high-level language. This
means THE NEW 9410B READER ALSO
FUNCTIONS AS A POWERFUL, SELF-
CONTAINED PROGRAM DEVELOPMENT
SYSTEM with only the addition of a
“dumb” CRT. With the 9410B, you
literally cut the development time
of sophisticated, custom
application, data entry programs
from weeks to days and simpler
programs from days to minutes.
From the moment you receive the
9410B with IRL language, your
program development task is
almost completed.

The new 9410B with IRL
language is user friendly and easy
to learn. Its self-editing capability
catches syntax errors as they are
keyed, so the frustrations of those
time consuming errors are
eliminated.

FOR LITERATURE, CIRCLE NUMBER 76.
FOR DEMONSTRATION, CIRCLE NUMBER 130.

POWERFUL CI.ISTOM BAR CODE
DATA COLLECTION PROGRAMS
THAT DO EXACTLY WHAT YOU WANT.

With a full 64K of available
RAM, the 9410B can store multiple-
application programs and data so a
single reader can perform several
different jobs. Simply by wanding
an application command, the

collection tools you need to
develop precisely the system you
want. Contact INTERMEC, 4405
Russell Road, PO Box 360602,
Lynnwood, WA 98036-9702. Call

206/743-7036. TELEX U.S. 152447.
operator can switch from shipping

INT'L. 4740080.
to inventory control, to tool crib

iy gosment e - INTRODUCING THE
I\ITEIRllACIb(%nemlS of the new 94IOB PORTABLE
I MEC IRL language are

BAR CODE READER
WITH IRL.

enormous. Circle the reader
service number to receive the
technical report: “IMPLE-
MENTING IRL." Learn how,
to avoid wasting time
with antiquated bar
code hardware
and outdated
programming
techniques.
Get all the
bar code
data

~—

Ly (1125 MEG

The industrial bar code experts.
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possibility that Sytek may later offer token passing. “In
terms of the real performance,” he says, “it’s going to
be difficult to find much difference between CSMA/CD
" and token passing. Where you'll find the most differ-
ence is in the upper-layer protocols, which are much
more significant than the access-link protocol.”

Scarcity of upper-level protocols

As Smith points out, the low-level protocols that
handle network access are relatively straightforward
and, along with the actual physical connection, have
served as the focal point of most LAN standards
activity. But to communicate between different types
of networks, hardware and software effectively, higher
level communications are required.

“When we looked at the market, we knew we could
offer a network with just the bottom two layers of the
communications protocols (physical and data link), but
that really doesn’t solve any problems,” explains Ravi
Ghai, group marketing manager of Gould/Modicon’s
Distributed Data Systems Group. “All that approach
does is allow two devices to hook to the same cable, but

The Library of
Computer Supplies and
Accessories

Organize while you computerize. It's
easy with our 1983 MISCO catalog
We've packed it with over

1000 brand name
products, from flexible
disks to media storage,

to cables. Use our
easy, direct-dial,
TOLL-FREE ordering
system to guarantee
fast delivery of
quality supplies and
accessories at

great prices!

-—
=
=
3
@
—

I Company
1 Address
B ity Eatu e T

FREE ;5=

CATALOG
1-800-6312227 | horce: 50
ext. 335

State —__Zip ——

Call toll- free or mail in the convement
coupon to order your FREE MISCO catalog.
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they still can’t talk to each other. So, with Modway, we
decided to develop a fully layered network.”

Like Gould/Modicon, some other factory network
vendors sell turnkey networks that provide all or most
of the communications capabilities needed to link
various network devices effectively. But the higher one
progresses in the seven-layer International Standards
Organization’s networking model, the fewer the
agreed-upon protocols. Even if protocol standards are
ratified at all levels of the communications model,
network vendors and users still must deal with robots,
programmable controllers, CAD systems and ATE
systems that have their own nonstandard internal
protocols.

Some network vendors, such as Gould/Modicon and
GE, provide a limited number of protocol converters
that can shift proprietary device protocols into the
appropriate communications protocol. But these con-
verters are produced only for the most popular brands.
The simplest way to solve these protocol problems
would be to reduce the number of proprietary proto-
cols, for example, by establishing a single robotics
language. But standards activity in such device-class
areas is even less advanced than in communications.
Thus, for the foreseeable future, proprietary devices
will rely upon custom programming provided by
network vendors, system integrators and end users for
links to factory networks.

As if factory networks didn’t have enough problems,
they must also face the threats of harsh, dirty
environments. Gould/Modicon’s Ghai says Modway and
Modbus components will be available in dust-, drip-
proof enclosures and will operate over a temperature
range of 0° to 60° C. Most other network vendors
approaching the factory environment expect to offer
such hardened devices, although some point out that
standard networking equipment operates well in many
factory applications; shielded broadband and baseband
coaxial cables, for example, protect network signals
from the radio-frequency interfence and electromag-
netic interference generated by factory equipment.

The complexity surrounding networking in the
factory explains why even vendors of powerful net-
works aren’t predicting overnight success in their
attempts to unify the market. Sytek’s Smith notes, “We
have identified factory automation as a market that we
want to service, but we’re well aware of what it will
take to succeed. It just cannot be done by changing a
single protocol or making other simple changes in our
products. We don’t want to go off on a two- to
three-year development effort based on a couple of
unproven ideas that may not pan out in the end.” []
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WE JUST
CAN’T LEAVE A
GOOD THING
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INTRODUCING
THE iSBC 286/10.

How could we leave it alone?

When you've introduced the highest
performing 16-bit CPU on the market,
you've just got to make it immediately available
at the board level.

Look at the stand alone specs of the 286.
It offers three times the performance of any
other microprocessor. Its got memory manage-
ment and protection, on chip. It has 16 Mb
of physical memory. Its compatible with Intels
new 80287 Math Coprocessor. And its more
than a match for todays powerful 16-bit
operating systems.

Now, imagine all that raw power in
the company of an Intel board.

Powerful, yes. But we couldn’t leave
the 286/10 alone.

So we designed it as part of a family.
Joining five other new high performance
MULTIBUS® boards and a real-time operat-
ing system: Intels new iRMX™286R. Fully
compatible with our industry standard
iRMX"™ 86 Operating System and its
languages.

But we still couldn'’t leave the 286/10
family alone.

So we designed it to be totally compat-
ible with every one of our iSBC 86, 88 families.
A MULTIBUS board for every price and
performance level. Complete with software.

But then, we couldn't even leave all our
boards alone.

Not with board extensions available. Like
our new iLBX" Intels Local Bus Extension.

It offers arbitration-free, direct access to high
performance memory. With three times the
performance of any other bus system.

All this togetherness comes down to
Intel’s concept of “Open Systems.” Giving

136 CIRCLE NO. 72 ON INQUIRY CARD

designers and management complete flexi-
bility, through our entire product line. Rapid,
easy access to VLSI, via industry standards.

Performance Comparisons

N

8 10
i
ay

)

2 | 77MHz

(available
é carly 1984) 6 MHZ 31
Intel' Intel' Motorola* DEC? D.EC!
iSBC 286/10 iSBC 286/10 Exormacs LSI11/23 VAX 11/780

(PASCAL V2.0) (PASCAL V20) (PASCAL V20)  (Micropower (PASCAL T12-80)

PASCAL)

1Based on Eratosthenes Sieve Benchmark in PASCAL. Details available from Intel’s
“Eratosthenes Sieve Prime Number Benchmark on the ISBC 286/10 Board, literature
order number 210984. 2“Eratosthenes Revisited” BYTE. Jan., 1983.

3“A System/Architecture Approach to Microcomputer Benchmarking”” Digital
Equipment Corporation. Sept., 1982.

And naturally, when you go with Intel,
you'll never be alone. We'll be there, with
hardware and software support. Training, con-
sulting and servicing. Helping you to reduce
your risk, by minimizing your initial investment
and maximizing your design’s total potential.

Call us, toll-free. (800) 538-1876. In
California, (800) 672-1833. In Europe and
Japan, contact your local Intel Sales Office.
We'll send you information on our new
high performance products and a board devel-
opment kit. A kit that'll get you started for
less than $10K.

And, if you don’t mind us saying so,
that alone should be enough to make you

want to call.
dellvers

INtal Soltces

3065 Bowers Avenue, Santa Clara, CA 95051
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p to four 5%~

hard disks plus floppy
for the Multibus.

On one board!

versatility.
e, yet sophisticated
doitall atan
& w price.
Solution: Konan's TAISHO*
e versatile TAISHO can be con-
igured to meet even your most
stringent design requirements. And
the TAISHO offers a full buffer

2 B A
54

ontrolthat simplifies floppy backup
and blocking/deblocking, plus
automatic flaw mapping on the
hard disk. As well as software select-
able sector sizes, retries, buffer
control, and automatic chaining.
An elegantly simple interface even
allows you to transfer up to 256
sectors with a single command.
The command block contains full
drive parameters, mode control,
host buffer address of the next

S
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command, a 16-byte command
block which may reside anywhere
in host memory and a whole

lot more.

Couple design flexibility, quality
and an unbeatable price and your

choice is simple... TAISHO from
Konan.

S735C)uanmy 500

For more complete information,
call or write:

———— — MONAN

4
1o ri\w Z74/57/5 0 m—
*Tradename of Konan Corporation

irs corntrol

"Multibus is a registered tradename of Intel
Corporation

1448 North 27th Avenue/Phoenix, Arizona 85009
(602) 257-1355, TWX/TELEX 9109511552
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CAD/CAM workstation network
disperses IBM host applications

System 2001 from cGx Corp.,
Acton, Mass., is a network of
interactive workstations for com-
puter-aided-design/computer-aided-
manufacturing applications based
on IBM Corp. or IBM plug-
compatible host mainframe comput-
ers. Supporting a maximum of 16
workstations, the network allows
users to choose a combination of
color raster and monochrome vector
terminals, says CGX. Because each
terminal contains its own graphics
processor, both color and mono-
chrome units can plug into a single
coaxial cable as much as 2 mi. long.

Light pen

The basic system includes the
CGX 2010 channel unit, the CGX 2020
monochrome (black-and-white) dis-
play station and the CGX 2030 color
display station. The channel unit
connects to any block multiplexer or
selector input/output channel of the
host mainframe. Within the channel
unit, three microprocessors (an
Intel 8088, an Intel 8089 and an AMD
2901) transfer information between
the host and workstations along the
coaxial cable.

The two display stations, which
emulate IBM 3250 graphics display
terminals, also use Intel 8088, Intel

8089 and AMD 2901 microprocessors,
and they contain 64K bytes of buffer
memory storage. Each has a light
pen; a 32-key, programmable-func-
tion keyboard and an alphanumeric
keyboard. A data tablet and a stylus
for light-pen emulation and digiti-
zing are optional.

On the monochrome vector unit, a
21-in. diagonal screen has 4K X 4K
addressable-point resolution. On
the color raster unit, a 19-in.
diagonal screen has resolution of
1024 X 1024 pixels and can display
16 colors from a 4096-color palette.
Both units can draw solid, dotted

The CGX graphics display stem 2001 contains a channel unit and as many as 16 color raster or monochrome vector display stations
connected to a coaxial cable as much as 2 mi. long. All components are microprocessor controlled, as detailed here. Each component uses the
same processor boards, which can be swapped from unit to unit, if necessary.

MINI-MICRO SYSTEMS/August 1983 139



Systems in Manufacturing

dashed and dot/dashed lines, and
the color unit can draw polygon fills
as well.

Both terminals, says CGX, provide
the interactive response speeds
required by IBM-based CAD/CAM
graphics software such as Lockheed
Corp.’s CADAM and CADAM PRANCE,
Northrup Corp.’s NCAD, Dassault

Systems’ CATIA and Structural
Dynamics Research Corp.’s CAEDS.

A system 2001 configuration
consisting of four model 2020 vector
display stations, four model 2030
color raster display stations and a
model 2010 channel sells for
$299,000. Individually, channel
units sell for $28,000, vector display

stations sell for $27,000, and color
raster display stations sell for
$42,000. Quantity discounts are
available for both OEMs and end
users, says CGX. The company
estimates a delivery time of 120
days.

Distributed process-control market
growing at rapid pace

The distributed process-control
market is growing at a 50-percent
annual rate from $200 million worth
of sales in 1980 to a projected total
of $8556 million in sales by the end of
1982, according to a study by Frost
& Sullivan Inc., New York. Frost &
Sullivan contends that the market
for distributed process-control sys-
tems will be worth at least $1.9
billion by 1985.

Rajat Purkayashtha, a consultant
with Frost & Sullivan, says that
distributed process-control systems
include microcomputer-based pro-
grammable controllers, network
hardware and software, and opera-
tor interfaces such as CRT termi-
nals, bar-code readers or flat-panel
display terminals. Such systems are
replacing older hard-wired control
schemes as well as central-control
systems in which one computer,
usually a mainframe, controls the
entire plant.

“With microcomputers distribut-
ed throughout a process plant and
each micro controlling a few
parameters, the entire plant doesn’t
shut down if the control computer
goes down,” says Purkayashtha.
“Distributed-control systems pro-
vide greater reliability to the
process-control industry as well as
more localized programming flexi-
bility.”

140

Although distributed-control sys-
tems still tie into one central
computer, that computer’s role is
not as integral to the various
processes. The central computer
can be used to down-load programs,
monitor the operating status of
various machines or collect produc-
tion data from plant-floor control-
lers for use in inventory-control,
labor-reporting, machine-main-
tenance or manufacturing-
resource-planning applications.

Frost & Sullivan lists Honeywell
Inc., and Foxboro Corp. as the
leading distributed process-control

The Chemical/Petrochemical segment of the distributed

system providers, together sharing
two-thirds of the market. Other
companies with prominent shares of
the remaining market include Fish-
er Controls International and EMC
Controls. While 58 percent of end
users depend on system suppliers to
install complete systems, 20 percent
buy modular systems and then
configure their own networks, and
17 percent purchase modular sys-
tems with vendor-supplied buses.
The report notes that the major
market for distributed process-
control systems is within the
chemical/petrochemical industry,

market

process-control system
accounts for about one-fifth of the market, according to Frost & Sullivan. Energy
management is a primary process-control application in this segment. In the second largest
market segment, petroleum, almost 90 percent of the distributed process-control systems are
continuous-control units, and nearly 50 percent of the systems have limited-batch capabilities
for auxiliary functions.
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ROBOTIC DISK HANDLER

* Looking to your future, Applied Data DALLAS, TX BOSTON, MA
Communications proudly presents the (214) 352-4012 (617) 278-4844
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aufomatic handling of floppy diskettes. This (408) 748-8686 (714) 731-9000
innovative system has the capacity to load and

unload up to 100 floppy diskettes, unattended. WASHINGTON, D.C. — (703) 356-7450
Diskettes are handled in a very gentle manner ALSO: TOYKO. FRANKFURT. PARIS. LONDON
as the system simulates the action of a human STOCKHOLM. OSLO. MILANO. COPENHAGEN
hand. It is a third generation modular design SYDNEY, BOMBAY, TAIPEI

which enhances the state-of-the-art by
effecting total reliability, not apparent in earlier
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which accounts for one- fifth of all
system sales (see table, p.140).The
petroleum industry is the second
largest user, followed by public

utilities and the pulp and paper
industry.

The report, entitled “Distributed
Digital Process Control Systems,”

is available from Frost & Sullivan
for $1350.
—Frank Catalano

Industrial microcomputer withstands
harsh, wet environments

The first member of Gould Inc.’s
“bullet-proof” family of industrial
microcomputers is now available to
OEMs. Developed by the Advanced
Technologies Department of Gould’s
Electronic Systems Section, Nash-
ua, N.H., the IMC4000 industrial
microcomputer, which is based on
the Motorola 68000 microprocessor,
is so waterproof that it can operate

even if completely submerged and is
conservatively rated to withstand
temperatures from 0° to 70° C.
Built of cast aluminum with
o-ring seals, the IMC4000 is so
rugged that “you can literally run a
truck over it and it will survive,”
says product manager Jonas Lan-
dau. He says the product incorpo-
rates very high-reliability compo-

nents, although they are not
military-specified parts. Because of
its hardening, the IMC4000 can
function in environments that are
too harsh even for many industrial
computers, Landau says, and cer-
tainly beyond the tolerances of
office microcomputers and minicom-
puters. Likely applications include
process control in petrochemical

Computereyes is a trademark of Caere Corporation
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IBM is a registered trademark of Intemational Business Machines Corp.
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plants, in which reliability and
immunity to fumes and spray are
important, very hot and very cold
factory floors, offshore drilling rigs
and aboard ships.

With the 1MC4000, product devel-
opers can write programs using
Motorola’s EXORmacs development
system for applications previously
beyond their reach. The microcom-
puter supplies 256K bytes of RAM
and 128K bytes of EPROM. Landau
says the product will be available
with 1M byte of RAM next year.
Serial 1/0 consists of four RS232C
channels, each supporting baud
rates as high as 19.2K bits per sec.
Parallel 1/0 consists of 16 digital
inputs and 16 digital outputs, all
with handshaking. The 1MC4000 also
has one A/D input channel with a

14-bit data converter and one
IEEE-488 channel with controller/
talker/listener.

To keep its four-layer printed-
circuit board approximately 10° C
below the ambient temperature, the
IMC4000 employs several thermo-
electric coolers that require current
on demand when the temperature
rises above a certain point. The
solder side of the PC board rests on
an aluminum cold plate filled with
thermally conductive silicon rubber.
The cold plate, in turn, rests on the
coolers, which pump generated heat
into a large heat sink. To ensure
that the heat flows only in one
direction, the component side of the
PC board is insulated with a heavy
foam pad. Besides moderating the
board’s temperature, the cold plate

and the foam pad sandwich the pPC
board, helping to protect it from
vibrations, Landau says.

Although the initial release of the
IMC4000 is directed at OEMs that
work with the EXORmacs develop-
ment system, Landau says Gould
will also develop application soft-
ware to run on the product. He
expects Gould to offer turnkey
packages based on the IMC4000 by
late this year or early next year.
The single-unit price for the
IMC4000 industrial microcomputer is
in the $11,000 to $12,000 range. This
includes a ROM-resident software
package for down loading and
debugging application code and
utilities for program control, math,
data conversion and string manipu-
lation. —Dwight B. Davis
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Now you can give your computer eyes. Eyes for faster, more
~ accurate data input without using a keyboard.
Computereyes is the error-reducing high-speed input
peripheral for entering data. From order entry fo accounting fo
the factory floor to shipping & receiving.

~ Itelectronically reads data and enters it into prachcolly any
nost computer and terminal system with one sweep across
uman-readable OCR-A alphanumeric characters. At up fo 200

Computereyes comes in both hand-held wand readers
d desktop slof readers, complete with standard parallel or

To find out more, call or write for our color brochure.

e Corporation, 100 Cooper Court, Los Gatos, CA 95030,
408) 395-7000. TWX No. 910-597-5391.

~ Computereyes. The peripheral with vision.
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What could be more natu-
ral. As the leading supplier of
high performance 8" Winchester
drives, it was only logical that
we offer a 5%" version. With
the same proven design fea-
tures and the same high quality
manufacturing commitment
that made us the leader in the
first place.

In our new 5%"1300 Series
we offer up to 52 Mbytes of

unformatted storage and an
honest 33 msec seek time
including settling. And all the
industry standard specifications
such as size, bezel, power and
ST506 interface. Making the
1300 a better drive for today's
multi-user microcomputers.
We've included all our past
experience. And then some.
Like the balanced rotary voice

coil for fast vibration resistant
positioning. And our unique
chassis-within-a-chassis design
to further isolate against shock
and vibration. Like 1.5"-drops
during handling and operating
vibration up to 3G. All of which
makes for one rugged drive.
Add to this our special
adaptive control system which
eliminates all pots and makes
PCB repair and replacement in

performanc

A 5% high-
and rugged canonlyco
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the field a snap. Spindle brake experience—building, and test-  produces high performance

on power off, parking in data- ing the highest performance better than we do.

free zone and automatic posi- Winchesters and floppies in

tioner latch that never requires the industry—means depend-

any operator action. Making able delivery of products with

the 1300 the most reliable and one of the best plug-and-play :

easiest to service drive in records in the market today. g,‘;ggﬂ:i'rﬁhoog'ggget kbt

the industry. So, if you want guallty, high CA 91311+ (213) 709-3300 - Telex: 651486
All this, coupled with six performance 5%" Winchesters European Operations

years of high volume manu- —in volume —give us a call. 210 Elgar Road, Reading, Berks. U.K.

facturing and quality control Because nobody mass RG20PJ « (734) 751-315 - Telex: 848591

e Winchester this fast
me from one company.

MICROPQILIS

Where lasting memories are made.
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TOWER 1632. MAKE OF IT
YOU WL

What would you call a @
computer with five menu 48
personalities, one for J@
each of five user levels |
from sophisticated '
developer to casual
user?

Flexible?

What then would
you call one with that plus a dic-
tionary-driven applications gen-
erator that can reduce systems
development time by an order
of magnitude? This applications
generator (called N-GEN, by
the way) also allows customers
who aren’t expert programmers
to create their own special
programs.

Extremely flexible?

What then would you say
about the computer with all the
above plus an operating system
derived from UNIX* enhanced
for maximum portability and
compatibility? And what if it has

*UNIX is a trademark of Bell Laboratories.

industry-standard interfaces,
comes tailored for any applica-
tion from one to sixteen users,
and has as much or as little
memory and mass storage as
you require? What do you make
of a computer this exception-
ally extremely flexible?

Anything you want.

And in great numbers. Be-
cause the OEM price starts
under $10,000.

So before you decide what to
call it, call us at 1-800-222-1235.
And see how easy it is to make
whatever you like out of
Tower™ 1632.

NCR Corporation, World
Headquarters, OEM Marketing
Division, Dayton, OH 45479.
Nationwide (800) 222-1235.

In Ohio (513) 445-2380.
In Canada (800) 268-3966.

BUILT FOR SYSTEMS BUILDERS.
TOWER 1632.

OEM Marketing Division
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FEATURE HIGHLIGHTS

MICROCOMPUTERS: The market demand for 16-bit
desk-top personal computers continues unabated.
This year’s news concerns the emergence of more
specially defined classes of the personal computer. MMS
has compiled a table of more than 100 desk-tops with
prices that cluster around $3500. Turn to p. 153 for more
information...The next generation of microprocessors,
32-bitters, is expected to arrive in quantity during 1984 to
1985. Six are already available or in the advanced
development stage, and end users can expect to have the
power of a VAX supermini for about $5000 to $15,000.
For a closer look at the new 32-bit chips, see p.
187...Sixteen-bit processors are the base of nearly half of
the 40 single-board computers profiled starting on p.
208. Industry sources project a 25-percent annual growth
rate for SBCs and that, by 1988, sales will reach more
than $7 billion. Memory capacities are on the rise, and
vendors now provide full software support. Malcolm
Stiefel presents a comprehensive report on p. 201.

DESIGN: The metal or plastic skin that surrounds a device
can be extremely important when it comes to how a
machine operates. Choosing the right materials and a
design that provides cooling, electromagnetic-interference
shielding and impact protection requires a basic
understanding of the available options. For hints on
selecting the right enclosure for your device, see

p. 229...Most OEMs are familiar with FCC regulations
concerning electromagnetic interference. What many
are finding, however, is that the regulation is not merely a
labeling requirement; it can often mean a costly and time-
consuming overhaul of the product. To learn more about
FCC specifications and how they can affect your product,
consult p. 254.

MAINTENANCE: Most users don’t realize the need for
protection against power failures in their office equipment.
Seven kinds of disturbances can interfere with or even
damage delicate computer equipment, and may cause loss
of valuable data. See p. 245 for a look at the latest in
protection-equipment technology...People generally
survive a jolt of electrostatic discharge from touching
a door handle, but computer machinery is not so hardy.
ESD has inactivated terminals, damaged CPU
components and caused sporadic problems, such as
memory loss, pretriggering and function changes.
Temperature and humidity control can reduce static
charges, but not eliminate them. A study of static-control
methods begins on p. 257.
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Rockwell International

Advanced Information Systems

L & S Computers
Truck fleet management

Personnel Profiling systems

Varian Associates, Inc
UV Spectrophotometry

Computer aided drafting

Borg-Wamner Educational Systems
Educational courseware
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TSI Inc.

Computerized engraver Particle sizer data analysis

Gerber Scientific Products, Inc.

Core Technology
Burroughs terminal emulation
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CompCoWare Inc.
Custom instructional software

Rhino Robots, Inc. TCD, Inc Cascade Graphics Development
Life insurance illustrations Computer aided drafting

Educational & research robots

ISI Systems Inc
Commerdial lines rating
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CPHA
Hospital data entry systems

Basic Computer Literacy
School Ware™

American Zettler, Inc.

Hospital nursing station

Software Resources, Inc.
Financial investment packages

Autographix Inc
Designs hi-res 35 mm slides

EREEREERRFERRNNER

PEEERLPPERRYERRPER

WERRERUFERFERRFRER

BEPERVEPFPPPRIPYPY

WERERREEPFFREREYRE

PERRRLEPEPEPRPPPPP

kR EERE SRR

Enterprise Systems, Inc.
purchasing systems

Hospital on-line inventory control

Vitalograph Medical
Instrumentation
Pulmonary systems on-line spirometer

Jarrel-Ash Division, Fisher Scientific Co.
Intelligent color console
for mass spectrophotometer

Transportation Concepts
& Services
Nationwide tariff rates

Energy Management Service, Inc.
Residential/commercial
energy analysis

MINI-MICRO SYSTEMS/August 1983

148



guts to be successful.

Kwik-Kopy Corporation Warren E. Collins
Computerized pricing Medical electronics

Northwest Instrument Sys., Inc.
Digitizing oscilloscope

Federal Computer Systems Inc. Cyborg Corporation First Software Corp. Walman Optical Acroloc, Inc.
Pharmacy package Lab data acquisition Computer work station for children Obptisystems Milling machine control

There are more OEMs in more places doing more
things with Apples’ than with any other personal
computer in the world.

Because Apples have more available software.
More configuration versatility And an OEM support
program that will provide you with everything from
our most basic computer products to complete,
ready-to-roll systems.

backed by technical documentation, software
assistance, even hands-on training. And all part of
a lasting commitment to this important marketplace.

So if you have the courage to succeed, but lack

the guts, contact an Apple OEM Representative.

ﬁppple

Call (408) 973-3152 for more information, or for information regarding corporate purchases through our National Account Program.
Or write Apple Computer Inc., Advertising and Promotion Dept., 20525 Mariani Ave., Cupertino, California 95014. © 1983 Apple Computer Inc.
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What'’s Megateknology?

Everybody else claims to make state-of-the-art computer graphics
systems. We don't. At Megatek, we're makin% history out of state-of-the-art.
In fact, we're turning it into state-of-the-past. Its what we call Megateknology.

Meet Our Family.

Meet our family of Whizzards. One graphics miracle after another.
Innovative, sophisticated systems that set industry standards others can
only try to match. Tomorrow’s design solutions today. In short, graphics
Whizzardry.

The 7600 System. Power and Performance.

Our top of the line Whizzard® The powerful 7600 perhaps provides
the greatest range of operator interaction of any system today. Dual-bus
architecture supports both high resolution stroke refresh and color raster
displays. Up to two. Real time dynamics on color raster displays make
frame updates at stroke refresh speeds for both 3D, wireframe and solid
surface objects.

State-of-the-art doesn't even come close to the 7600.

The Whizzard 7200. Graphics Excellence.

Customize your own system to meet specific design needs. The 7200
offers unprecedented flexibility and speed. Modular architecture supports
both high resolution stroke and real time dynamic color raster displays pro-
viding powerful, economical system configurations. Working in 2D or 3D,
this Whizzard provides solid solutions for any design application,
today or tomorrow.

Our 6200. Economical graphics terminals.

Whizzard 6200 graphics terminals are completely self-contained with
their own desk, display monitors and interactive devices. They combine
the high vector density of a raster terminal with the 12-bit virtual address-
ability and dynamics of a vector refresh system. And, our 6200 can
display real time data and static overlays simultaneously. Efficient, effective
and economical design tools that minimize host computer burden and
reduce communications through local display list architecture.

Thats Meg
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The Whizzard 1600s. Desktop miracles abound.

Then, consider our 1600s for creating graphics miracles right on your
desk. With all the features of our more powerful, expensive Whizzards
but in a compact, highly efficient 2D desig station, right at your fingertips.
Everﬁthin% an engineer or designer could ever want in desktop computer
graphics. Color or monochrome. High quality and resolution. VT100™
compatibility. Greatly increased productivity thanks to ergonomic design.

Megateknology, pure and simple.

Graphics Software is Megateknology, too.

The Whizzard’s WAND™ Upward and downward compatibility
throughout our graphics family. It lets you write applications programs
that run on either vector refresh or color raster systems for both 16- and
32-bit computers.

Or take TEMPLATE® Computer and device independent software
support for 32-bit or larger mainfraimes. 2D and 3D dynamic or static
applications in batch or interactive modes. Creates, displays, modifies
or stores graphics for a myriad of applications.

That’s Megatek.

Everything you could want in graphics hardware and software.
Examples of innovative pioneering in computer graphics technology.
Power, greatly increased productivity, multi-functionality, versatility, simple
design excellence and solutions.

But then, theres state-of-the-art. Or by
comparison, state-of-the-past. Why choose Maki ng History out of
it when you can put<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>