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DEC-COIMPATIBLE
IPHERAL
COITROLLERS

S,

Now, from the company that delivers
the industry’s widest range of
DEC-compatible memory products, a
family of peripheral controllers that's
second to none. From comparatively
simple cartridge disk controllers to
complex 300MB storage module drive
(SMD) controllers.

An impressive array of state-of-the-art
controllers, all built around high-speed
bipolar microprocessors. All software
compatible with the host LSI-11® or

PDP®-11 minicomputer...and all
available now.

And Dataram’s controllers are
designed to save you money, and a lot
more. L.ike space — our controllers
typically occupy half the space required
for the comparable controller from
DEC. Doing it with a level of
performance that makes any member
of this family worth looking at.

Look at the chart of our current family
of peripheral controllers, growing every

Cartridge Disk

DATARAM Magnetic Tape Controller :
CONTROLLER e e o
TO3 T34 Cco3 C33 S03/A
MINI
COMPATIBILITY

S03/B

day. If you don’t see the controller you
need, we're probably working on it
right now. Call us and discuss your
requirements.

DEC. LSI-11 and PDP are registered trademarks of
Digital Equipment Corporation

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512

Tel: 609-799-0071 TWX: 510-685-2542

SMD Controller
S03/C  S33/A
LSI-11

S33/B

S33/C

Canada: Ahearn & Soper Ltd., 416-245-4848  Finland: Systek OY, (80) 73 72 33 ¢ France: YREL, (03) 956 81 42 » Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 621 8e
Italy: ESE s.r.l., 02/607 3626 ® Netherlands: Technitron b.v., (020) 45 87 55 ® Sweden: M. Stenhardt AB, (08) 739 00 50 Switzerland: ADCOMP AG, 01/730 48 48
United Kingdom: Sintrom Ellinor Ltd., (0734) 85464  West Germany: O.E M.-Elektronik GmbH, 07 11-79 80 47 e Yugoslavia: Institut “Jozef Stefan", 263-261
Australia/New Zealand: Anderson Digital Equipment, (03) 544-3444 e India: Infosystems Private Limited, 79281 e Israel: Minix Computers & Systems Ltd., 03-298783
Japan: Matsushita Electric Trading Co., Ltd., 06 (282) 5111 e Taiwan: Rabbit Associates, Ltd., 7219573-5 « Hong Kong: Automated Systems (HK) Ltd., 5-630256-9 ®
Malaysia: Automated Systems (M) Sdn Bhd., 773777  Indonesia: P. T. Daya ASL, 584306 * Singapore: Automated Systems (PTE) Ltd., 2354133
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Innovation
comes first with
TI’s 780 Series.

State-of-the-art technology is
what makes TI's Silent 700* 780
Series Electronic Data Terminal
Family ideal for almost any applica-
tion. These versatile terminals are
real innovators when it comes to
improving productivity and reduc-
ing communications costs.

Every model in the four-
member 780 family features
speedy 120 character-per-second
thermal printing, TT’s field-proven
reliability and virtually silent
performance.

The attractive,
desktop Model 781
Receive-Only Printer
and the compact 783
Keyboard Send-
Receive Data Terminal
are lightweight cham-
pions. For high output
demand printing, the
781 RO speeds through
the toughest printing tasks and fea-
tures a 1545-character receive
buffer to prevent data overflow.
Along with its speedy capabili-
ties, the reliable 783 features a full
upper and lower case keyboard for
simplified local or remote data
entry in commercial input/output

applications.

Imagine data terminals that
not only offer you speed and ver-
satility, but intelligent modems as
well. Both TI's Models 785 and 787
Portable Data Terminals, weighing
only 17 pounds each, are a smart
choice. With their built-in intelli-
gent modems, these responsive
terminals can improve your com-
munications efficiency.

The portable 785 offers an
internal originate-only dual mo-
dem, and is capable of providing
communications via its built-in
acoustic coupler over normal phone
lines with remote Bell 113A or
Vadic 3400 modems. With the 787’s
unique triple modem, compatibility
with Bell 103A, Bell 212A or Vadic
3400 modems allows you to
achieve multi-speed communica-
tions via direct connection to a
standard telephone data jack. And,
both terminals feature automatic
modem selection to determine the
correct modem type, while auto-
matic speed selection insures opti-
mum transmission rates.

For any application requir-
ing speed, input/output capabili-
ties or intelligent modems, TI's

First and

780 Series offers you innovation at
it’s best.

TI is dedicated to producing
quality, innovative products like the
Silent 700 780 Series Electronic
Data Terminal Family. And TI's
hundreds of thousands of data ter-
minals shipped worldwide are
backed by the technology and reli-
ability that come from 50 years of
experience.

Supporting TT’s data terminals
is the technical expertise of our
worldwide organization of factory-
trained sales and service represen-
tatives, and TI-CARET, our
nationwide automated service dis-
patching and field service manage-
ment information system.

For more information on the
780 Series Electronic Data
Terminal Family, contact the TI
sales office nearest you or write
Texas Instruments
Incorporated, P.O. Box Iﬁ
202145, Dallas, Texas L@ﬁ/j
75220, or phone (713) .
373-1050.

We put computing
within everyone’s reach.

TEXAS INSTRUMENTS

INCORPORATED

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, M/S 74, B.P. 5,
Villeneuve-Loubet, 06270, France, (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233. Telex RS 21399, or phone 2581122.

*Trademark of Texas Instruments
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Digitals Field Service.
Its onereason why our OEMs
sleep more soundly than most.

If you're an OEM, you know that field service can
either make you or break you. So in the interest of your
continued success, as well as your peace of mind, Digital is
improving the way your computers are serviced, developing
innovative options, specifically addressed to your needs.

Service in any 30-day increment, for example, lets you
add considerable value to your products, while we stand
behind ours.

Maximum 4-day installation time makes you look good in
your customers’ eyes and, at the same time, helps you avoid
cash flow problems.

Maximum 4-hour trade show response assures you a
minimum of embarrassing downtime during those
all-important conventions.

Fixed price de- and re-installation allows you unprecedented
freedom of movement with your hardware.

Finally, a single Digital master service agreement covers all
your systems, reducing a potential morass of paperwork
down to one central billing point.

At Digital, we realize that a good part of our success is
based on the success of our OEMs. That's why we're commit-
ted to creating new service concepts, worldwide, that help
you build worry-free relationships with your clients.

So if you're concerned about service problems, talk to
us. We have some great ideas for you to sleep on.

rite: Digital Equipment Corporation, Field Service
Marketmg, Communications, PK3-2/525, 129 Parker St.,
Maynard, MA 01754.

At tal,weacom uter iso; good thel 000-
Digt servmepeoplepwho n? i

©.1981, Digital Equipment Corporation

dlilgliltiall
We change the way
the world thinks.
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We'll back up our disks—
and anyone else’s.

That's right. Ask any other supplier of peripheral

products for system backup, and you'll find that some can
supply a disk, some can supply a cartridge recorder, others a
streaming transport. But none can supply the choice which
Kennedy can offer.

Kennedy is the only company that can offer an SMD
compatible, 8" 40 MByte disk drive (Model 7300) and an 80
MByte 14" Winchester disk drive (Model 5380). To back them
up, Kennedy has a %4” cartridge recorder (Model 6450), and
Model 6809, V2" Data Streamer Tape Transport.

KENNEDY INTERNATIONAL INC.
UK. and Scandinavia

McGraw-Hill House
Shoppenhangers Road
Maidenhead

Berkshire SL6 2QL England

Tel: (0628) 73939

Telex: (851) 847871 KEN UKS G

KENNEDY INTERNATIONAL
Koningin Elisabethplein, 8
B-2700 Sint-Niklaas

Belgium

Tel: (031) 771962

Telex: 71870 KEN CO

CIRCLE NO.

Kennedy was the first to utilize the ¥4” 3M cartridge for disk
backup; Kennedy was the pioneer in Winchester disk
technology, and was a leader in developing a low cost
streaming tape drive.

All of these products were conceived and designed to meet the

need for reliable, low cost backup — for our systems or for any
other system.

Kennedy has always backed its products. That’'s why we're No. 1.
Call or write us about your problem.

We won't back off.
KENNEDY

Subsidiary, Magnetics & Electronics Inc

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY
TWX 910-585-3249
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DEC PREPARES TO EXPAND ITS LEASING PROGRAM

DECmates for rent? Digital Equipment Corp., which for the year ending June, 1981, derived less
than 1 percent of its $3.2-billion in revenues from leases, is about to expand its lease program. The
first business segment targeted for increased activity is the low-end commercial-products line, but
DEC’s leasing ambitions may extend beyond DECmates and low-end data systems. The company
wants to fill several lease-related positions, including a marketing manager to handle product
groups and sales organizations, a person to develop operating lease programs and a person to aid
in creating master lease agreements with national accounts. DEC spokesmen won’t comment on
leasing plans, but one official says the company is getting ‘‘a little more aggressive’ in its leasing
programs. However, he contends that leasing will never account for a significant portion of
DEC’s revenues.

Meanwhile, DEC is losing its sole New York retail store, which is falling victim to renovations at
the Biltmore Hotel. DEC hopes to have a new Gotham location in early 1982, about the same time its
lease at the Biltmore expires in January. The situation is firmer in Chicago, where DEC plans to
move its DEC store location to the Merchandise Mart complex.

LMI, WESTERN DIGITAL PLAN LISP-BASED MACHINE

LISP Machine, Inc., has entered an agreement with Western Digital Corp. that will result in the
development of an artificial-intelligence system scheduled for production in mid-1982. Under this
agreement, WD will provide hardware for the new system, and LMI will provide system and appli-
cation software, as well as the LISP processor. The system will be marketed primarily by LMI, but
will also be available through WD. It is based on the multi-user machine that WD is manufacturing
for the Massachusetts Institute of Technology. WD plans to ship the first prototypes of that system
to MIT during the first quarter of 1982. The machine is unique in that its bus and chassis are
processor-independent and allow 8-, 16- or 32-bit processors to be interchanged. The Motorola
68000-based prototype models will incorporate the UNIX operating system and will be available
with floppy- and Winchester-disk storage. WD touts the system’s terminal as a major feature be-
cause it allows graphics and text to be mixed. Once the machine contract with MIT is filled, WD
plans to market the system to OEMs and sophisticated end users for program-development
applications.

SMALL SYSTEM TO REPLACE REALITY HARDWARE

Look for Microdata Corp. to unveil a new small-business system this month at the Info '81 Show
in New York. According to one report, the new system will directly replace the company’s six-year-
old family of Reality small computers, and will complement the Irvine, Calif., firm’s recently
announced Sovereign data-entry hardware (MMS, August, p. 34). A source at Microdata has no
comment on the report.

WANG, DEC SET TO BOLSTER OFFICE-AUTOMATION LINES

Wang laboratories and Digital Equipment Corp. will add products to bolster their office-
automation product lines over the next several months. Wang officials, who have been vexed as
other companies claim to be office-automation leaders, will attempt to secure their hold in the office
market with a series of product introductions that began in late September with the release of a
database package called Total. This month, CP/M capability will be one of several features added to
the Wangwriter. The products will be followed in November by a series of software and hardware
products that will probably include an executive-software package called Alliance. Alliance will pro-
vide document-retention and filing capabilities.

Meanwhile, DEC is readying the release of two software packages that will make word processing
available to PDP-11 users. One, the DECword system, is based on a PDP-11/34. It handles four to
eight users and is priced at $50,000, including the 11/34, 256K bytes of memory, four VT-100 ter-
minals, two RLOR disk drives and DECword software and documentation. DEC’s commercial group
will sell DECword/DP as a layered application-software product with prices starting at $8500. It is
available for users of PDP-11/24s through 11/70s.
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H-P RESELLER ADDS DEC TO PRODUCT LINE

The largest reseller of Hewlett-Packard Co.’s 3000-series systems plans to add Digital Equipment
Corp.’s 32-bit VAX CPUs to its product lineup. ASK Computer Systems Inc., a turnkey-systems
house based in Los Altos, Calif., will offer the VAX-basged systems next year, according to a recent
prospectus produced in preparation for the company’s first public stock offering. ASK, a
manufacturing-oriented systems house, has usually used H-P CPUs, but also has a non-exclusive
licensing agreement with Sperry Univac, allowing Sperry minis to be marketed under ASK’s
MANMAN trademark.

For the year ending June 30, 1981, Sperry has paid ASK $357,500 under the license. According
to the firm’s prospectus, ASK had 1981 (ending June 30) revenues of $13 million and a net income
of $1.5 million.

TURNING AN APPLE II INTO A DEVELOPMENT SYSTEM

Start-up Hollister MicroSystems is delivering plug-in boards and software that can turn Apple IT
personal computers into processor-independent development systems. The Hollister, Calif., com-
pany says that with its HMS 6800XA 6800 up cross assembler and its HMS 1000 EPROM/ROM sim-
ulator, programs can be assembled directly into the Apple’s memory. The HMS1000 simulates
several 16K-, 32K- and 64K-byte devices and is priced at $500. Other Apple plug-ins from Hollister
include the HMS3264 EPROM programmer for 2716, 273, 732A and 2764 EPROMs and the HMS
2424, a 24-bit parallel I/0 card. The devices sell for less than $300 each. Company president Brent
Olsen says similar boards are in the works for IBM’s new personal computer.

DEC DENIES IT IS PLANNING PRICE CUTS

Despite some outside opinions to the contrary, Digital Equipment Corp. officials are privately
asserting there are no plans for across-the-board price cuts. Outsiders have predicted that by year-
end, DEC will have to choose between idle manufacturing capacity or price cutting, and would pick
the latter. Regarding that prediction, one DEC official says, ‘“‘there’s nothing to it.”” He contends that
pricing discussions at DEC are centered around ways to offset inflation, and to date the answer has
been price hikes. What would make DEC cut prices? ‘‘If order rates fell off the cliff tomorrow, then
we might cut prices,” the official answers.

GENERAL INSTRUMENT INVESTS $6 MILLION IN SYTEK

Following three to four months of intense negotiations, General Instrument Corp., New York,
and Sytek, Inc., Sunnyvale, Calif., have agreed to affiliation designed to complement the company’s
respective strengths in the CATVand networking markets. As part of the agreement, GI—the leading
U.S. supplier of cable-TV electronics through its Jerrold Division—is investing $6 million in Sytek to
help finance that company’s growth. (Sytek, which has shipped 35 of its LocalNet broadband-
networking systems, is expecting revenues of $8 million this year, compared to $2.5 million last
year.) As part of the deal, Sytek will also gain access to GI's Data Systems Group, which will offer na-
tionwide service to LocalNet customers. ‘‘Venture capital is easy to get,” explains Sytek’s president,
Michael S. Pliner, “but we needed to gain marketing, distribution and support capabilities quickly.
Another incentive for Sytek in the arrangement is GI's strong semiconductor operation. The two
companies will use GI's VLSI expertise and mass-production capabilities to produce more con-
densed and less costly network components.

For its part, GI has secured two seats on Sytek’s five-member board of directors, plus the option
to acquire as much as 51 percent of the company’s equity.

DATAPOINT EXECUTIVES EXPERIMENT WITH TELECONFERENCING

Four executives at Datapoint Corp., San Antonio, Texas, including president Harold E. O’Kelley,
are gaining some personal experience with teleconferencing equipment and methods. Emphasizing
that the internal teleconferencing work is purely experimental—with no commercial products
planned—O’Kelley says he and three vice presidents are testing a prototype work station developed
by Datapoint for teleconferencing environments. The work station consists of a high-resolution
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Computer independent. Device
independent. Megatek portability
provides you with a passport to
the future

Refresh-vector or raster-scan
Monochrome or color. High-speed
parallel or remote serial. Wherever
the graphics express takes you, you
can count on Megatek graphics
hardware and software

Take Megatek's top-of-the-line
Template™ graphics software pack-
age. It's written in ANSI-standard
FORTRAN so that it can be executed
by virtually any 32-bit or larger main-
frame. With Template you can make
FORTRAN calls to over 200 2D and
3D routines. Choose from over 20
character fonts. Create high-quality
presentation graphics. You can even
generate displays or plots on equip-
ment not offered by Megatek.

Then there is Megatek's Wand
software, which includes drivers
for most of the popular mini- and
midi-computers. Wand 7200 is a
full-capability, SIGGRAPH Core-
compatible package for Whizzard

MINI-MICRO SYSTEMS/October 1981

200 high-performance graphics
workstations. Wand 6200 is a serial-
interface subset designed for the
Whizzard 6200 family of terminal-
type workstations.

With a Whizzard 7200 parallel
interface, Wand supports multiple
workstations. With a serial data link
to a Whizzard 7200 or 6200, an
intelligent interface supervises all
of the display-list memory man-
agement. Only segment extensions
and attribute changes must be
communicated

You can also take advantage of
the upward mobility provided by
Megatek's modular 32-bit Graphics
Engine™ Rev it up with plug-in
microprocessor interfaces for inter-
active devices; high-speed proces-
sors for 2D and 3D rotation, scaling,
translation and clipping; and a 3D
Surface Processor for real-time area
fill of complex polygons. Enrich the
output with a digital vector generator
to drive 5122 or 10242 raster-scan
monitors with real-time “true’” scale
and translation through the Whizzard's
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The more ybu know about
graphics, the more you lean
toward Megatek.

40962 virtual display space. Or a
40962 analog vector generator for
stroke refresh monitors. Or a ras-
terizor unit for obtaining quick, full-
resolution hardcopy prints

See the Megatek difference
Call or write Megatek Corporation,
3931 Sorrento Valley Blvd., San
Diego, CA 92121. 714/455-5590
TWX 910-337-1270

MEGATEK
CORPORATION

UNITED TELECOM COMPUTER GROUP

®
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PDP-11 and LSI-11
TAPE and DISK CONTROLLERS

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world’s leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controliers for the PDP-11
and LSI-11 family of computers.

HARDWARE /SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Controllers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controllers provide you with
added features such as automatic self-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

® Registered trademark of Emulex Corporation
® Registered trademark of Digital EQuipment Corporation
T™ Trademark First Computer Corporation

CE3

SOUTHERN REGION
Houston, TX (713) 960-1050

BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI-“11 family you are
using or which type of storage device
is required for your application. We
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the quality
and reliability of these Tape and Disk
Controllers because First Computer
Corporation specializes in PDP-11
and LSI-11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSI-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
requirements directly from our stock.

irs|

WESTERN REGION
California (To be announced)

CIRCLE NO. 5ON INQUIRY CARD

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we sell.
If for any reason these Tape and
Disk Controllers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in full. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
Corporation. Attractive Dealer
discounts are available to all
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer's Guide.

| computer corpomtion

645 BLACKHAWK DRIVE / WESTMONT, ILLINOIS 60559 (312)920-1050

NORTH CENTRAL REGION
Chicago, IL (312) 920-1050



color CRT terminal, a camera to transmit video pictures of an operator, a small black-and-white
monitor that displays the transmitted picture, a keyboard and a microphone for interactive voice
communications. Transmission of the voice, video and data traffic occurs over a single CATV-type
cable. Victor D. Poor, executive vice president of R & D, says the audio channel can be extended into
a voice-command mode. Poor downplays the fact that the company is using a single cable for all
teleconferencing traffic, noting, ‘“ How you channelize has little to do with the acceptance of the
product.” He has ‘“‘serious misgivings’’ about the use of a single cable for several communications
channels, as in Datapoint’s ARC system, because of the added cost in interfacing to a multi-channel
network. Poor admits the ultimate goal of Datapoint’s internal experiment is ‘‘to determine if tele-
conferencing can be made into a viable product.”

FORMATION GEARS UP TO BOOST PERFORMANCE OF F4000 MINICOMPUTER

Formation, Inc., Mount Laurel, N.J., which last year joined the minicomputer market with a sys-
tem that runs IBM 370 software, is gearing up to expand the price and performance of its F4000
family with a series of new products. This month, the company will offer a redundancy feature
called Failsoft, which is aimed at decreasing system down time to about 5 min., the company
claims. A combination of hardware and microcoded firmware, Failsoft reconfigures a failed system
to work around a problem until the system can be repaired. An entry-level Failsoft, including
F4000 model 300 hardware, two 100M-byte Winchester-disk drives and a 200-1pm printer, is priced
at $140,000.

Formation also wants to secure a bigger chunk of the distributed data-processing market, and
recently added IBM 2780 asynchronous communications protocol support, priced at $6000.

RANDOM DISK FILES

The first products from Colorado Springs, Colo., start-up Brown Disc Manufacturing Co. will be
five-diskette cartridges used in Amlyn Corp.’s recently announced A506 6M-byte, 54 -in. floppy-
disk drive (MMS, August, p. 74). The company was formed this summer and expects to have its first
products shipped next month. Brown reportedly is backed by Santa Clara, Calif., media giant Dysan
Corp. (which is also backing Amlyn) and will serve as the prime source of the Amlyn media.

Ampex Corp. reportedly is set to enter the 5%-in. Winchester market this quarter by licensing
hardware from an outside vendor. Several agreements in principle have been signed, say industry
sources, one of which is said to involve Rodime, Ltd., Glenrothes, Scotland. An Ampex spokesman
has no comment on the reports, but he stresses that his company intends to participate in the 5%-in.
Winchester market.

Look for Computer Memories, Inc., Chatsworth, Calif., to boost the per-disk capacities of its
drives by year-end. Capacities on CMI’s single-platter CM 5008 drive will go from 5.3M to 6.4M
bytes, its two-platter 10.6M-byte drive will go to 12.8M bytes, and its CM17S three-platter, 1L6M-
byte, 5v4-in. Winchesters will go to R0M bytes.

Rumors are flying that IBM’s long-awaited ‘‘Bright’’ project, a high-capacity, 4.4M-byte, 8-in.
floppy-disk drive using chromium-dioxide-coated media, has surfaced in Japan. Reports are not
confirmed, however. . . . Look for International Memories, Inc., Cupertino, Calif., to unveil the first
of its higher capacity 5%-in. Winchesters next month. Called the Series 5012, the drive will pack
12M bytes of data onto two thin-film disks. A data separator will be built in. No pricing has been set.

Specifications for the 5%-in. disk cartridge planned by Seagate Technology, Dysan Corp. and DMA
Systems Inc. (MMS, June, p,10) may come before the full ANSI X3B7 Cartridge Committee this fall,
following the meeting of a special subcommittee last month in Lake Tahoe, Nev. Meanwhile, details
of the cartridge continue to surface. Called the MicroDise, it will store 5M bytes of data on one plat-
ter and will accommodate conventional Winchester read/write heads and thin-film components.
The cartridge measures 5.51 x 5.39 x 0.74 in. Prices have not been set.

Shugart Associates’ 1-millionth single-sided 8-in. floppy-disk drive will roll off the assembly lines
at the Sunnyvale, Calif., Xerox subsidiary this month. Destination: Wang Laboratories, Lowell,
Mass. . . . Reports are circulating in the industry that Archive, Inc., Costa Mesa, Calif., will unveil a
50M-byte version of its Y4-in. Sidewinder tape-cartridge drive at the upcoming Comdex show.
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Our new B-900 helps keep the That reliability is proven, too. With the operator in mind. The long lasting

DP department ahead of a growing over 20,000 units in the field, our B ribbon cartridges are easy to load.
demand for printout. It’s the fastest Series printers have become the The bands can be changed in less than
member of our reliable B Series family industry standard for excellence. a minute. Sophisticated self diagnos-
of band printers. Fast and easy. tics let the operator identify problems

Like the B-300 and B-600 models, The B-900 was designed for high and often correct them without
it has Dataproducts’ patented Mark V  performance, printing up to 1100 Ipm a service call.

hammer system at its very heart. with a 48 character set. It prints out The quiet type.

The system is virtually friction-free. 900 lpm with 64 characters and 670 With fully sound-insulated cabinets,
The result is a remarkable level of Ipm with a 96 character set. the printers operate at only 60 dbA—
reliability. All the B Series were designed with even less than the noise level of a

With Dataproducts B-900 Band Printer,
everydepartmentgetswhatscommgtolt




typewriter. These cabinets are available
on the B-300 and B-600, standard

on the B-900.

A name you can trust.

Dataproducts is the world’s largest
independent printer manufacturer.
For 19 years, we’ve built printers for
the biggest OEMs in the business,
putting their names on our machines.
These customers make sure our
printers live up to some pretty tough
standards.

Now our B Series band printers
are available with our name on them.
Or with your name.

We’re here to help.

We have distributors and sales rep-

resentatives throughout the world.

We’d love to show you how our
printers can improve your systems.
Call for more information. Or write
our Marketing Department at 6200
Canoga Avenue, Woodland Hills, CA
91365. Telephone: (213) 887-8451.

European Marketing
Headquarters:
Egham, Surrey,
England

Tel: Egham 31161
Telex: 298562

Datdproducts

L

o
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TI leadership.

In 64K DRAM technology.
In Memory Systems.

Whatever bus you're using — VAXT,
PDP-11%, LSI-117, or even Multibusi — TI
can supply add-in memory system boards
with dynamic RAMs from our own high-
performance 64K series.

When you specify TIs high-density, low-
power boards, you save rack space. So you
have more room for I/0 — or whatever else
you need. And, the low-power consumption
of TI 64K DRAMs, compared to the old-
fashioned 16Ks, cuts temperature levels and

liability. The EDAC chip replaces about a
quarter of a board of TTL circuitry.

All TI boards are 100% tested. 100%
burned-in. All in TT's modern, high-capacity
Houston facility. Delivery normally ranges
from stock to four weeks.

Low cost
Representative pricing* for TI memory
boards is as follows: $1600 for TMM10000-04
(192KB); $3800 for TMM20000-02 (256KB);

$5295 for TMM30000-01 (IMB); $1845 for
TMM40010-07 (64KB).
Custom capability

If you need custom memory systems in pro-
duction quantities, be sure and talk to TI.
We'll custom design boards for specific ap-
plications with the same meticulous atten-
tion to cost/performance effectiveness that
our standard boards offer.

So for the latest DRAM technology, high-
est packing densities, lowest power con-

i ses reliability. reducti sumptions, all at competitive prices,
;2(‘;’;:;;;91 gnlljrll)tl ;)t\) agv}r]lfugl(;;(f(l)?:; TI MEMORY BOARDS — CURRENT AVAILABILITY remémber TI memor{v syster}ris.
boosts reliability even more. et _— BYTES/BOARD To find out more about TI boards
5 T T e e eries T :
e i | oz [ s [ [ [ om | = our bl 11, sl offc
0. 5 T O : : iy cip : :
tection available on many TI mem- LSI-11t | TMM10010' X | X | X details, call (713) 778-6549, or write
ory boards. Using our own bipolar PDP-11t | TMM20000? X X X X X to Texas Instru- o
EDAC chip helps cut component VAXT TMM30000 X | X X ments, P. O. Box /]
count and system temperature, as Multibus} | TMM400102| X | X X | X 202129, Dallas,
well as improving basic system re- 1 Parity optional 2 EDAC standard Texas 75220.

Texas Instruments invented the integrated circuit, microprocessor and microcomputer. Being first is our tradition.

tTrademark Digital Equipment Corp,
$Trademark Intel Corp.
*U.S Single-unit price, subject to change without notice

INCORPORATED
CIRCLE NO. 168 ON INQUIRY CARD

TEXAS INSTRUMENTS

852150
© 1981 Texas Instruments Incorporated



New, from the
makers of DMAX/16™

The single-board,
16-line ABLE DH/DM"
that enhances =

any UNIBUS
system with
DH-performance
at DZ-prices.

Two years ago, we broke new ground with our
DMAX/16", the original alternative to the DEC
DH11. DMAX cut the space requirements from
nine slots to three and became an immediate
worldwide success. Now we’ve come up
with something even better. This time it’s
ABLE DH/DM", an alternative that
achieves the optimum cluster size — 16 _#£~
lines with modem control on a single €=
board. You can compare price, or you can
compare throughput. Either way, ABLE DH/DM"
beats everything in its class. No one else comes close.
The ABLE DH/DM" is today’s answer to VAX
system needs for DMA communications multi-
plexing and serves all standard UNIBUS systems
equally well. Each 16-line ABLE DH/DM" installs
in any standard hex-width slot at only one unit bus
load and is DH11 compatible to the diagnostic level.
Just plug it in and see it run —up to 19.2K baud ABLE and optimize your VAX, PDP-11 or System 20.
using only half the UNIBUS bandwidth of a Write or call today for details on our full line of

DEC DHIL o ] UNIBUS-compatible special-memory, general-
Key ABLE DH/DM" features include on-board purpose and data-communications products.

diagnostics with LED display, modem control on
all lines, improved

on-board silo depth the computer experts
and variable ABLE COMPUTER, 1751 Langley Avenue, Irvine,
PROM set for California 92714. (714) 979-7030. TWX 910-595-1729 ACT IRIN.
proprietary OEM ABLE COMPUTER-EUROPE, 74/76 Northbrook Street,
ke applications. Newbury, Berkshire, England RG13 1AE. (0635) 32125.
: M Keep up with TELEX 848507 HJULPHG.

SEE ABLE PRODUCTS: ACCESS Il SHOW. OCTOBER 29-30 HARTFORD, CT. BOOTHS 108 & 109
MINI-MICRO SHOW, NOV. 2-4, ANAHEIM, CA. BOOTHS 221 & 222
SYSTEMS ’'81, HALL 2 MUNICH, W. GERMANY, BOOTHS 58 & 59

CIRCLE NO. 7 ON INQUIRY CARD



Meet the SLC-II. It's the perfect fit for any
computer that yearns to be more intelligent. SLC-I
is the robotic communicator you've been dream-
ing about for years. It's actually a microcomputer,
with synthesized voice, and an autodial/auto-
answer 300 bps modem. lts vocabulary is well
over 300 words. And what it can't say, it'll spell
out in English.

Our clever little SLC-Il can easily be tailored to
give your computer extra productivity and effi-
ciency — without disrupting existing hardware or
software. This intelligent communications con-
troller can intercept messages from your computer,
and then take specific, independent action — from

SLC-Il. TAILORIT TO MAKE
YOUR COMPUTER A LOT SMARTER.

“‘My boy, | think
you've got it.”’

‘“The rain in Spain
stays mainly
on the plain.’’

giving a wakeup call to hollering for the fire
department.

SLC-Il isn't just another “voice box” or a
monitor that merely records events. It's a
robotronic marvel capable of acting on com-
mands. And the exciting possibilities of how it’s
used are limited only by your imagination.

Think about giving your computer creation a
voice in its future. The SLC-Il. For more informa-
tion, simply contact us today at: Digital Pathways,

1060 East Meadow Circle,
Palo Alto, CA 94303, DlG“‘AL
PATHWAYS

Telephone: (415) 493-5544.
TWX: 910-379-5034.




NEWS

CSSN

plans to offer

turnkey database pcs

While database-management sys-
tems have been the province of
large minicomputer and mainframe
users, the expanding on-line appli-
cations of pes are also beginning to
require the timely data updates,
decreased numbers of files and
reduced data-entry overhead for
access to information that databases
provide. Computer Service Systems
Network, Inc. (CcssN), Boston,
this month became one of the
first pc companies to introduce a
family of turnkey database ma-
chines.

Called Dispatch, the systems will
be configured by OEMs to include
hardware, software, languages and
graphics. OEMs will pay $15,000 to
$22,000 in 100-unit quantities for
the products, which can be config-
ured as turnkey systems with a
$30,000 end-user price tag. Compa-
ny president David Friesen ex-
plains why CSSN made the move to
databases: “Users need database
systems badly because there is a
shortage of programmers. Until
now, databases have been an
expensive technology.”

CSSN’s plans include three prod-
ucts priced at $15,000 to $22,000
in 100-unit OEM quantities. The
three pecs are based on the zZ80 pp
and use a superset of the CP/M
operating system. The units also
include Winchester-disk drives
ranging from an 8-in., 10M-byte unit
to a 14-in., 169M-byte disk; a
13M-byte cartridge-tape drive; a
controller that interfaces as many as
four drives; and an IEEE S-100 bus
with expansion slots.

The entry-level system, which
can function as a distributed
processor with a host computer, is
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based on CSSN’s model $-1000 pe. A
minimum configuration includes a
10M-byte, 8-in. Winchester-disk
drive, tape backup, database-inter-
face software, operating system and
hierarchical database-management-
system software. It works with
Digital Equipment Corp.’s PDP-11/
45 minicomputers and other PDP
products that run on IAS or RSX-11
operating systems, including the
32-bit VAX minicomputer. CSSN also
plans to expand the products’ use to
other minicomputers supporting the
IEEE-488 interface.

An extended processor that can
also be used in a stand-alone mode
or for OEM program development is
priced at about $18,000 in 100-unit

quantities. It is based on CSSN’s
Stretch-1000 pec, an expanded
version of the $-1000 that houses
128K bytes of RAM memory,
expandable to 1M byte through
hardware memory mapping, and
slots for as many as 12 boards rather
than the eight available on the
S-1000. Both systems are available
this month.

The high-end multiprocessor sys-
tem, which can be used as a back- or
front-end processor, will be avail-
able in December. The multifunction
unit accommodates as many as 16
processors, and includes a multipro-
cessing operating system that runs
a multi-thread database-manage-
ment system, enabling it to perform

CSSN, Inc.’s S-1000 Dispatch database machines will be configured by OEMs into turnkey

systems, including hardware, software, languages and graphics.
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10 to 100 simultaneous transactions.
It is based on CSSN’s MP-1000 pc
with a minimum of two Z80 wps, one
of which acts as a master and the
other as a slave that accesses shared
magnetic-tape and disk drives and
printers.

Other features include interrupt-
driven concurrent 1/0, the ability to
use as many as 16 CPUs with the
MP-1000, thereby increasing the
number of transactions per minute,
and the ability to use the system
stand alone or with a large
minicomputer or mainframe in a
distributed data-processing envi-
ronment.

The MP-1000 system includes an
integrated uninterruptible power
supply and a terminal multiplexer
designed by Wright Marketing,
Washington, D.C. Seven terminals
can be linked to each multiplexer,
and three to 12 multiplexers can be
linked to each MP-1000 pc. CSSN or
the OEMs supply the terminals at an
added price. The company plans to
offer bisynchronous communica-
tions support this month, and will
add X.25 in 1982.

For software, CSSN offers hierar-
chical-database software developed
by Micro Database Systems, Inc.
(MDBS), and will offer a relational-
database version later. Price for the
MDBS software is $1500, and it will
be supported by CSSN.

The MDBS software is a superset

of the standard CODASYL databases
and allows one-to-many relation-
ships typical on CODASYL database
systems plus many-to-many rela-
tionships, Friesen explains. The
company is seeking a vendor for the
relational database. A likely candi-
date is the INGRES system that runs
under UNIX. The company plans to
offer an IBM Corp. sQL-like Query
language for both databases by
spring, 1982. In the meantime, a
transaction-processing facility,
which is similar to IBM’s Query By
Example, will perform queries
against the relational system.

By the end of next year, CSSN
plans that both types of databases
on two separate processors will be
able to communicate—a task that
has eluded 1BM because of the huge
databases on IBM equipment, says

ﬂ!ﬁ Mt:x-m mp MAINFRAME DBMS PRODUCTS: A COMPARISON

7 ADABAS DISPATCH
€ ; Software AG CSSN
Type of DBMS Host/Back-End Back-End
‘ Dih’ ﬁau structure Network Network
Hierarchical
© Multi-thread 1/0 e  Yes
Wanucﬂons/ minute 100-1 OQO 10-100
J 7  FoRTRAN -
Ilultl-hosl support No Yes
: . BM - RS-232
Channel |[EEE-488
Yes Yes
- Unlimited 256M
No Yes
N/A . X256
S i . : SNA, etc.
Price (single unit) $99,000 $30,000
data base processor to
(paid up licenses $162,000
exc-pt for IBM)

Source: CSSN, inc.

Bernard P. Wess, Jr., vice presi-
dent of product development at
CSSN. . He says CSSN’s pes pull
information from hierarchical files
into a flat record via an extraction
process in PL/1 code. The informa-
tion is then reformatted in a CSSN
interface program, sent to a host
computer—via OEM-supplied host
interface software—and then into a
pe running a relational database
manager for manipulation. Data-
base hardware is language-indepen-
dent. The system provides backup
audit trails on tape of transaction
and daily logging on a disk, both of
which facilitate system recovery.
The new systems use the FAST 0S
operating system, which includes a
rewritten file-allocation system.
This enables faster access to disk
and stamps files with time and date
during creation and the final
modification, Friesen says. In a
64K-byte environment, such as the
one in the low-end CSSN system,
database software is typically
“space-hungry” and slow. The MDBS
database software, for example,
uses a minimum of 24K bytes of

DMS-II

IDMS
Burroughs

Host

Burroughs
700/800

Link
Ring
Network
Hierarchical
100-1000
- COBOL
_AlGOL

P

Network
Hierarchical

100-1000

No
N/A
Yes

s

No

$27,000 $50,000
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memory, and the operating system
uses 38K bytes, leaving little room
for applications. To alleviate this
problem, the company mapped the
operating system from the 128K-
byte address on the Stretch-1000,
leaving more room for application
programs.

Buffers on the Stretch 1000
machine were increased tenfold to
20K to 40K bytes, and in the
MP-1000-based system, the operat-
ing system is on a board with its
own 64K RAM pp. The database
manager in that system also has its
own 64K up, and each user
processor has a 64K-byte operating
system, Wess explains.

The main problem for CSSN may
be whether OEMs can handle the
needed interfaces, software, hard-
ware, training and support. The
company hopes to grow from $4
million in revenues this year to $20
million next year by selling the new
machine, but it would be hard-
pressed to provide all the necessary
software and support. As a result,
CSSN is relying on other vendors for

software, and will test the external-
ly supplied COBOL, FORTRAN,
BASIC, PL/1 and Pascal on its
machines. It expects to provide
language-independent database-in-
terface software, leaving the OEMs
to provide links to host computers
and to perform database-adminis-
trator tasks—preparing the user’s
information so that it can be entered
and used on the database machine.
CsSN will provide OEMs with
programs to define the database on
the MP-1000 when used as a
back-end processor, Wess says.
CSSN is confident that its OEMs
can configure the machines for
users and that the market for its
machines is lucrative. The company
initially plans to invade installed
bases of large manufacturers and
sell to first-time users. “We have a
stand-alone computer, and we will
tap into the bases of DEC, Data
General Corp. and Prime Comput-
er, Inc., to get the minicomputer
sale for a pe. Users thus do not have
to give up their software equity,”
says Lance Hansche, CSSN’s CEo.

much of its high-level language —L. Valigra
IDM-500 IMS TOTAL SEED
Britton-Lee 1BM Cincom International Data Base
Management Systems
Back-End Host Host Host
~ Any IBM/PCM IBM/PCM HP3000, PDP-11, DG,
Prime, IBM
Relational Hierarchical Network Hierarchical
. Yes Yes Yes Yes
100-3000 100-1000 100-1000 10-100
Any COBOL COBOL COBOL
FORTRAN FORTRAN FORTRAN
PLiY Pl ASSM
ASSM ASSM
Yes Yes No No
RS-232 N/A N/A
IEEE-488 -
Yes Yes Yes Yes
32G6 Unlimited 200M 16M
Yes Yes No No
N/A SNA NA N/A
$50,000 $11,400/yr. $13000 $8000
to to
$30,000 $12,000
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VOICE I/O MARKET
TO SKYROCKET BY 1985

The market for voice 1/0 equipment
is expected to skyrocket by 1985,
predicts a report by research and
consulting firm Strategic, Inc., San
Jose, Calif. Speech-synthesis (voice-
output) equipment will take the lead,
and speech-recognizition (voice-in-
put) equipment will come a close
second in market share.

The report says the market for
voice-input equipment grew to $15
million this year and is expected to hit
$150 million by 1985, an average
annual growth rate of 82 percent.
Moreover, the report goes on, the
market for voice-output equipment will
reach $23 million this year and $495
million by 1985, at a phenomenal
growth rate of 115 percent.

The reason for the expansion in the
voice I/0 market, the report states, is a
combination of technology and cost
effectiveness. In the output segment,
algorithms for imitating human speech
have been improved and reduced to
low-cost LSI packages, so that in the
future, high-quality speech chips will
sell for less than $15 in large
quantities. The impetus for the growth
of the input segment, continues the
report, is simply a growing awareness
by the public of the success and
potential of the voice /0 market.

On the other hand, the report also
indicates deterrents, including public
unacceptance, to the expansion of the
voice 1/0 market.

The report, entitled “Voice Input/
Output: Markets, Technologies and
Applications, #310,” is priced at
$950. —Nancy Love

Some of the characteristics of major
product database management offerings.
No attempt has been made to include all
DBMS products. The products described,
with the exception of Dispatch, IDM-500 and
Adabas are software-database management
systems. However, the CSSN Dispatch, the
IDM-500 from Britton-Lee and a version of
the Adabas database managment systems
include hardware. The Britton-Lee processor
includes the database-management system
processor hardware and disk controllers, but
no disk drives. The CSSN product includes
the DBMS processor, serial or parallel
controllers, and 24M bytes of mass storage.
The Adabas DBMS can include hardware
as a back-end processor, with prices
beginning at $250,000 for a minimum
configuration.
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DG bolsters its position
with mid-range supermini

Sixteen months after introducing
its first 32-bit minicomputer, Data
General Corp., Westboro, Mass.,
late last month added a mid-range
system, the Mv/6000. The new
product offers 70 percent as much
performance as its high-end sibling,
the Mv/8000, at about half the price,
(MmMs, May, 1980, p. 11). It is
intended primarily for the commer-
cial market. Additional high- and
low-end 32-bit systems will be
available later.

Although the follow-on appeared
faster than Digital Equipment
Corp.’s VAX-11/750, which was
introduced three years after the
VAX-11/780 appeared, DG is still
nearly a year behind DEC in selling
the MV/6000 versus DEC’s efforts
with the competitive VAX-11/750.
The 750 sells for $120,000, less than

i 1) l!
s !

half the price of the VAX-11/780 CPU,
and is 60 percent as fast as the
higher end system. It has one-
fourth as much memory—2Mm bytes
—and has a 4.3G-byte address space
(MM, December, 1980, p. 13).

“We did a hell of a job establishing
ourselves in the 82-bit commercial
and scientific area,” says Edward J.
Zander, director of marketing for
DG’s Information Systems Division
(1SD), which sells large systems.
“We're not behind [DEC] anymore.
We're ahead with our breadth of
software.”

The MV/6000 is intended for use in
interactive, multiple-location data-
processing applications and in mixed
commercial and scientific environ-
ments. But DEC appears to be an
ominous foe. “DEC is coming on like
gangbusters,” says Donald H.

Brown, director of small systems
analysis at the Gartner Group, Inc.,
Greenwich, Conn. He says that 200
VAX-11/750 units have been shipped
since June, and production rates are
now 200 units per month.

Lead times for both VAX products
have dropped to two to four months
since February, Brown says, and
the combined effect is an “enormous
impact” on the market. DEC is
expected to introduce very high-
and very low-end superminis by
next June.

Industry estimates peg DG MV/-
8000 sales at 150 to 200 units. Both
MV/ products are expected to meet
90- to 120-day shipment times.

Both DG and DEC have good
reasons for gearing up sales efforts:
the market is growing rapidly. The
number of 24-, 32- and 48-bit
minicomputers units shipped in 1979
was 2800 estimated to be worth
$314 million, says Bruce Hadburg,
research analyst, small computer
group, Dataquest, Inc., Cupertino,
Calif. Those figures will grow to

|
|

The MV/6000 is rack-mounted and housed in two bays rather than three like the MV/8000.
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Most small system users think all micro-
mputers are created equal. And they're
Iht. If you want performance, convenience,
yling, high technology and reliability (and
10 doesn’t?) your micro usually has a price

g that looks more like a mini. It seems big
rformance always means big bucks. But

t so with the SuperBrain!

Standard SuperBrain features include: twin
uble-density 5% drives which boast nearly
50,000 bytes of disk storage — expandable
10 megabytes. A full 64K of dynamic

\M. A CP/M* Disk Operating System to
sure compatibility to literally hundreds of
iplication packages presently available. And,

12” non-glare, 24 line by 80 column screen.

HnBMI “TM

Qistered trademark of Digital Research, Inc.

You'll also get a full ASCII keyboard with
an 18 key numeric pad and individual cursor
control keys. Twin RS232C serial ports for
fast and easy connection to a modem or
printer. Dual Z80 processors which operate
at 4 MHZ to insure lightning-fast program
execution. And the list goes on! Feature after
feature after feature.

Better yet, the SuperBrain boasts modular
design to make servicing a snap. A common
screwdriver is about the only service tool
you'll ever need. And with the money you'll
save on purchasing and maintaining the
SuperBrain, you could almost buy another one.
For under $3,500, it is truly one of the most

remarkable microcomputers available anywhere.

Whether your application is small
business, scientific, educational or just word
processing, the SuperBrain is certainly an
exciting solution to the small computer
problem. And since you can easily expand it,
you'll probably never outgrow it.

Call or write us today for a complimentary
copy of our “SuperBrain Buyer's Guide.” We'll
show you how you can get big system per-
formance without having to spend big bucks.

== INTERTEC
|l DAIA
== SYSTEMS.
2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115

£, INTERTEC DATA SYSEMS




24,700 units shipped in 1985, with
an estimated value of more than
$2.7 Dbillion, which represents an
annual growth rate of more than 30
percent over the six-year period.
Laboratory and scientific applica-
tions will continue to account for
almost half the number of comput-
ers in use, while business data-
processing applications are slowly
increasing.

Creating a family of 32-bit system
products is a necessity in the
market, says J. Terence Carleton,
assistant vice president at Kidder
Peabody & Co., Boston, Mass. “The
32-bit machines will be to the first
three quarters of the 1980s what
16-bit machines were to the 1970s,”
he says, in terms of building
diverse-performance family mem-
bers.

An entry-level MV/6000 system is
priced at $150,000 to $225,000. A
typical $195,000 configuration in-
cludes 1.5M bytes ERCC MOS
memory, a Dasher D200 system
console, two intelligent asynchro-
nous controllers, 20 Dasher dis-
plays, one 190M-byte disk drive, a
nine-track, 75-ips, 800-/1600-bpi
magnetic-tape drive, a 300-lpm
printer, A0S/VS, 32-bit CODASYL 1
/DG/DBMS and 32-bit COBOL.

The 832-bit A0S/VS operating
system sells for $10,000, including
an initial license, installation and a
one-year subscription.

The MV/6000 has 2M bytes of main

memory—half the amount available
on the MV/8000—4.3G bytes of
virtual address space and a 512M-
byte maximum user program size.
The unit supports as many as 64
Dasher terminals.
Like the MV/8000, it is software-
compatible on a binary level with
earlier 16-bit products, enabling it
to use all DG 16- and 32-bit software.
The two superminis also can
communicate with each other.
MV/6000 instructions can operate in
64K- or 512M-byte addressing rang-
es. The system instruction set
supports 8-, 16- and 32-bit fixed-
point operands. It performs fixed-
point arithmetic; bit, bit-string,
byte, word and block manipulations;
and single- and double-word binary
and hexadecimal shifts.

In apparent preparation for the
new supermini’'s announcement, DG
barraged the market in April with
software and communications prod-
ucts supported by the 32-bit A0s/vs
operating system. New entries
include DG/SNA, COBOL, DG/DBMS,
APL, Sort/Merge, RPG 11, DATAPREP

key-to-disk software, Infos 11 file-
management software, a PROXI
COBOL generator, X.25-based XODI-
AC network-management software
and RJE80, HASP II and bisynchro-
nous RCX 70 protocols. The unit also
supports a SWAT high-level debug-
ger, Trendview graphics software,
FORTRAN and 16-bit AZ-TEXT word-
processing software. The company
intends to announce a local-area-
networking strategy this fall.

Because the X.25-based Xodiac
software is compatible with SNA,
and SNA does not support X.25, the
MV/6000 links IBM equipment to
public data networks by serving in
place of the IBM 8100 and 4331
systems, DG claims.

The company soon will form a
marketing group dedicated to
recruiting and qualifying indepen-
dent software for all Eclipse
information systems, although DG
will not sell the software.

A hardware upgrade for the
systems is not available, and the
company does not plan to allow
trade-ins of MV/6000 for MV/8000
products, says John B. Butler Jr.,
manager of product planning and
management, ISD. The two super-
minis share some features, includ-
ing high-performance, high-density

Feature/CPU DG Eclipse DEC Prime IBM  DGEclipse DEC Prime IBM
MV/8000 VAX 11/780 750 4341-1  MV/6000 VAX 11/750 550-11 4331-2
Logical address space (bytes) 4G 4G 512M 16M 4G 4G 512M 16M
E Memory bandwidth (MB/S) 36.4 13.3 8.0 N/A 36.4 5.0 2.5 N/A
<« |/0O Bandwidth (MB/S) 18.2 95 8.0 11.0 18.2 5.0 2.5 6.0
g' System cache (bytes) 16K 8K 16K 8K 16K 4K 8K 8K
5 16/32-bit compatibility Yes mode bit mode bit — Yes mode bit mode bit —
I Maximum no. of terminals 128 96 96 240 64 64 96 120
Floating-point accelerator Yes Yes Yes Yes No No Yes Yes
ANSI 74 COBOL (32-bit) Yes Yes Yes Yes Yes Yes Yes Yes
ANSI 77 FORTRAN 77 (32-bit) Yes Yes Yes Yes Yes Yes Yes Yes
ANSI| BASIC Yes No No Yes Yes No No Yes
@ DBMS & QUERY Yes 16-bit only Yes Yes Yes 16-bit only Yes Yes
s no APL no APL
= RPGII, PL/1, APL (32-bit) All 16-bit RPG No APL All All 16-bit RPG No APL All
8 SNA networking Yes No No Yes Yes No No Yes
X.25 networking Yes No Yes Yes Yes No Yes Yes
Word processing Yes Yes Yes Yes Yes Yes Yes Yes
Interactive graphics Yes Yes Yes Yes Yes Yes Yes Yes

Source: Data General Corp.

How the MV/6000 measures up against the competition.
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The World’s First

MacroComputer

w

CIRCLE NO. 10 ON INQUIRY CARD

The Parallel Processing® System/48® is the world's first
MacroComputer®, an elegantly powerful and modular multi-user
computer for business and industry. It was designed from the
start to out-perform other computer systems at three or more
times its price. The operating system software is so friendly,
versatile and fast that it's called MAGIC®.

In addition to outstanding new capabilities, MAGIC'S interface
translator allows instant access to a large number of standard
languages and applications for GL, AR, AP, PR, Inventory,
Financial Planning, Fixed Assets, Property Management,
Prospect Management, Order Entry, Word Processing and a host
of others. DataMagic 11© is provided with the System/48, for
comprehensive database management . . . and it makes new
application programming a simple joy.

Whether it's 2 or 3 users, or 128, MAGIC exhibits exceptional
performance with transactional disk back-up to cartridge or 9-
track tape; full access security; logical partitioning of tasks and
users; fast Multi-Key ISAM access to multiple disks in each node
(10-250 Mbytes); 1-16 Workstations and Task Processors in each
node; up to 16 nodes; local and central printers for both word and
data processing; remote Workstations and nodes;
communications; real-time calendar and clock; and exceptional
reliability because of its modularity and redundancy of software

and hardware.
SEE US AT COMDEX BOOTH 536

And that's the whole point! You can get exactly the
performance and configuration needed now and it can expand
easily to meet future needs, taking advantage of the technology
revolution. Large or small, real-time, batch or mixed, there's a
System/48 that's just right for the job.

If you haven't seen our Parallel Processing System/48
MacroComputer in ACTION, then seeing is believing! See your
local dealer today for the full story. Or call Jim Knepton now at
(713) 738-2300 and he'll explain how you can have your own
private showing . .. and how easy and profitable it can be for you
and your business.

TEI has 14 years of experience in manufacturing it RIGHT!

OEM and Dealer inquiries invited — come GROW WITH US!

System/48

5075 S. LOOP EAST, HOUSTON, TX. 77033
(713) 738-2300 TWX. 910-881-3639

© COPYRIGHT TEI, INC. 1981
® REG TM OF TEI, INC. 1981



Were giving 8-bit micros




a run for their money.

Digital introduces the $653* 16-bit micro. So why
limit yourself to 8-bit thinking when you can get all the
advantages of 16-bit performance at this low price?

Treat your system design to a more powerful and
proven instruction set. More efficient processing. Preci-
sion arithmetic. The expandability which allows your
system to grow as your needs grow, without changinﬁ
system architecture. And to accommodate that growt
without appreciably changing your software
requirements.

Send us your application and we’ll send you com-
plete information on how to match your requirements
with the performance of 16-bit micros from Digital. The
company that has sold more high-performance micros
than anyone.

The price is right. The time is now.

For full information, fill out the coupon or call toll
free at (800) 225-9220. In MA, HI, AK and Canada call
(617) 467-7000. Or simply contact the Hamilton/Avnet or

Harvey Electronics office near you.
*In quantities of 50. Single unit price is $990. U.S. domestic prices only.

Please rush your 16-bit Micros Application Infor-
mation Package to me at once. My application is:

OJ Laboratory/Scientific

[J Data Communications
OO Industrial/Process Controls
O Other (Please Specify)

|
|
|
|
|
|
|
|
|
Name i
Title :
|

|

|

|

|

|

|

|

|

|

Company

Street

City

State Zip Tel. ( )
Digital Equipment Corporation
Microcomputer Products Group, MR2-2/M70
One Iron Way, Marlboro, MA 01752

dlilgliltiall

Wechangethe way
theworld thinks.
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| Mwveoss *

64 terminals

2M bytes maximum memory

2.5G bytes maximum on-line storage

13 I/O slots .

5 high-speed burst mumplexsr
channel slots

19-in. rack mount implementations

No floating-point unit -

No I/O processor -

Ext’ema! microcode load

Weighted performance index:
70 percent

(30.-in.-wide)

~ Comparison Table

12 high-speed burst multlp!exer

128 terminals
4M bytes maximum memory

6.6G bytes maximum on-line storage
24 1/0 slots

channel slots
Full-bay (30-in.- wide) implementation
Floating~point unit optional
/0 processor
Integral 1.2M- byta diskette for
microcode load
Weighted performance index:
100 percent

Comparison table: MV/6000 vs. MV/8000.

programmable-array-logic chips
and single-bit error-detection tech-
niques. Both units’ memories are
based on an eight-level hierarchical
ring structure that corresponds to
eight-level segmentation, and each
segment holds 512M bytes of
information.

The two systems also differ in
some features. For example, the
MV/6000 handles 64 terminals—half
the number the Mv/8000 handles—
and has 2M bytes of main memory,
while the MV/8000 has twice that
amount. The 6000 also has 2.5G
bytes rather than 6.6G bytes of
on-line storage. The smaller Mv/-
6000 is rack-mounted in two
cabinets, while the full-sized mMv/-
8000 is housed in three cabinets.
The MV/6000 has no floating-point
processor for double-precision func-
tions, and an intelligent asynchro-
nous controller board (IAC) is used
instead of the 1/0 processor used in
the MV/8000.

The IAC is available in a version
with eight lines and controls for an
external modem, and one with 16
lines for connecting local terminals.
Code-named “Wombat,” the IAC
buffered intelligent controller in-
cludes 32K bytes of RAM. It
communicates with the CPU on a
standard data channel at a slower
rate than does the MV/8000’s 1/0
processor, Butler explains. The 1AC
takes character interrupts from the

24

main CPU and is more flexible in
communicating with attached termi-
nals than is the MV/8000’s 1/0
processor, the company claims. The
IAC will be priced at a few thousand
dollars, Butler says. A user can add
increments of eight or 16 asynchro-
nous 1/0 lines.

The Mv/6000 also lacks the
floppy-disk unit that loads micro-
code and facilitates some diagnostic
functions in the Mv/8000. While
microcode is loaded from a diskette
into high-speed RAM on the Mv/-

8000, it is loaded from a system tape
or disk drive on the Mv/6000, Butler
explains. As a result, customers
save the cost of a disk unit and
controller. The same loading proce-
dure is used for some diagnostic
functions. Single-bit errors are
“sniffed” every 2 sec. per megabyte
of memory during memory refresh.
While there are eight processor
boards on the MVv/8000, the 6000 has
only five, says Arun Taneja,
product manager for processor
products, I1SD. The functions of
three microNovas, each of which
previously resided on a 7- X 9-in.
board, and a 15- X 15-in. console
controller, are combined on one 15-
X 15-in. board. Those functions
include diagnostics performed using
a system control processor (SCP).
The MV/6000’s CPU is housed in a
16-slot chassis.

Some sales of the two superminis
will overlap, says Zander. The
outcast product, though, is the
M600, the previous high-end 16-bit
machine. The company will support
the product, but not actively sell it.

—L. Valigra

Shugart expands
8-in. Winchester offerings

Shugart Associates has joined the
ranks of Winchester-disk-drive sup-
pliers offering high-capacity—20M-
byte and larger—s8-in. hardware.
The Sunnyvale, Calif., company will
begin shipping evaluation units of
its new SA1100 drives by year-end.

Product manager John Hagerman
says two models of the SA1100
family will be available initially: the
SA1104, a 20.8M-byte, two-platter
device, and the SA1106, a 33.9M-
byte, three-platter drive. Both
models are physically compatible
with Shugart’s popular SA1000 5M-
and 10M-byte 8-in. rigid hardware,

he adds, although the company has
introduced significantly different
technology into the SA1100.

Unlike the SA1000, which uses a
metal band actuator, the SA1100
uses a voice-coil rotary actuator
head positioner with a closed-loop
servo system. Besides allowing
greater capacity, using the voice
coil results in a 385-msec. access time
for the SA1100 compared with 70
msec. for the SA1000. Further, a DC
brushless motor drives the spindle,
which means the SA1100 requires
only DC voltages. The SA1000 uses
an AC motor, belt-drive mechanism.
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There are a lot of questions these days about office automation. Namely. . . what it is, what it
will do, how to build the right system. Artelonics has analyzed these questions and more,
and now has the answer. We call it our “blueprint for office automation.” And the corner-
stone is a powerful 8086 microprocessor-based desktop office computer—the Series
1000.

el
Designed for systems architects.
From its inception, the Series 1000 has been
specifically designed as a tool for use in an

integrated office computing system.
Combining word processing, data processing and communications with high

or resolution graphics, the Series 1000 offers extraordinary versatility at a surprisingly
low cost.

A building block for office automation.

The Series 1000 is readily expandable. You can begin with a
single stand-alone terminal, add to it in small increments, or build
it into a large and complex system using your own customized

hardware and applications

software.

A cornerstone for future
B expansion.

Multibus™-compatible, the
Series 1000 lets you plug-in a variety of custom interfaces, and currently supports RS232 and asynchronous
communications. Bisynchronous communications protocols including 3270, 2780 and 3780 will be available
soon.

A blueprint + the right tool = office automation.
A blueprint is only as useful as what it enables you to build. With the Series 1000's exceptional combination
of features plus remarkable flexibility, you
can begin creating the future of office
automation . . . today.

CP/M-86™ is available now.
MP/M-86™ is coming soon.
For more information, clip the
coupon or write: Artelonics
Corporation, 2952 Bunker
Hill Lane, Santa Clara, CA
95050. Better yet, call us at
(408) 727-3071.

artelonics

Affiliate of Shell Canada Limited

CP/M-86 and MP/M-86 are trademarks of Digital
Research. Multibus is a trademark of Intel Corp

Tell me more about your “blueprint for office
automation.” My immediate need is:

1 Word processing Communications

1 Data processing High resolution graphics

Name

Title

Company

1
1
1
1
1
1
1
1
1
1
1
1
1
1
Address :
1
1
1
1
1
1
1
1
1
1
1
i
1

City
State Zip

Phone ( )

Mail to: Artelonics Corporation,
Attn: Marketing Services Department,
2952 Bunker Hill Lane,

Text Editor
o

Santa Clara, CA 95050. MMS/10/81
........................ -
P See Us At Booth 820
5) COMINE HL”.III
L November 19

Las Vegas Convennon Center, Las Vegas, NV
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Shugart has added dedicated head-
landing and shipping zones to the
SA1100 as well, features that are
also included on the company’s
SA600 5%Ys-in. hardware.

Although the sA1100 family is
plug-compatible with the SA1000
drives, some changes have been
made in the interface, Hagerman
points out. A head-select line and
reset and re-calibrate lines have
been added. However, the timing
clock and the —5V lines used on the
SA1000 have been omitted on the
SA1100. Track capacities and data
rates are the same as the SA1000’s,
making software changes minimal
and ensuring compatibility with the
firm’s SA1400 controller.

Hagerman says the new hard-
ware will use custom LSI in its
read/write electronics by the end of
next year, reducing the number of
boards for that purpose from two to
one. It’s likely that the drive will
incorporate an LSI version of
Shugart’s system interface (SASI) at
about the same time, according to
one report.

Some industry observers are
predicting a fall-off in demand for
less-than 50M-byte 14-in. Winches-
ter hardware, and that the market
will disappear within five years.
That includes Shugart’s SA4000
family of 14M- and 28M-byte,14-in.
drives.

Hagerman anticipates that the
SA1100 will pick up the slack left by
the low-end 14-in. devices as
demand lessens. However, he
stresses, Shugart does not plan to
discontinue the 14-in. hardware,
and sales are still strong primarily
because the drives are available in
large quantities and are cost-
effective in certain applications.

Jim Porter, Mountain View,
Calif., industry analyst and publish-
er of Disk/Trend Report, believes
the market for the high-capacity
8-in. drives “will be a fairly good
one for the next few years.” He says
the products will not be affected by

26

Rotanonal speed

~ Specifications for Shugart’s new 8-in. Winchesters
Model SA1 104 SA1106
Transfer rate 4.34M bps

4.34M bps

3125 rpm 3125 rpm
Track é&ﬁsﬁy - 5&31@1 : .
Number of platters W\(g three
Cylinders (total) e
Platter size 200 OD ><63 5 mm (lD) 200 (OD) x 63.5 (ID) mm.
Dimensions ~ © X 8.55 55 x 14.55 in.
DC voltages + 24 VDC, +5 VDC +24 VDC, +5 VDC
Interface standard SA'IOOO  SA10C -

Shugart s SA1100 8-in. rigid-disk drive is available in 20.3M- or 33 9M byte versions.

5Ys-in. hardware.

Ironically,the success of Shugart’s
new entry will depend, to some
extent, on how the SA1100 stacks up
against hardware manufactured by
Quantum Corp., Milpitas, Calif., a
company started in 1980 by a group
of ex-Shugart engineers. One mea-
sure will certainly be price, says

Porter. The SA1104 is expected to
sell for $1500 to $1600, and the
SA1106 for $1800 to  $1900,
both in 500-unit quantities. Quan-
tum’s 500-quantity prices are $1500
for the 21M-byte Q2020 and $1800
for the 32M-byte Q2030. Production
of the SA1100 is scheduled to begin
in January. —Larry Lettieri

Comdex will break
all-time exhibitor record

The third annual Comdex show,
scheduled Nov. 19-22 at the Las
Vegas Convention Center, could set
an all-time industry exhibitor re-
cord, says a representative of the
show’s sponsor, the Interface
Group.

Sheldon B. Adelson, president of
the Framingham, Mass.-based con-
ference and exposition management
company, predicts that the show
will draw more than 560 exhibitors,
which will top the National Comput-
er Conference record of 555
exhibitors in 1981. In its second
year, Comdex drew 366 exhibitors,
compared to 157 in 1979, its premier
year. In comparison, NCC is more

than 30 years old.

Adelson points out, however, that
Comdex is a different type of show
in terms of audience size. “Comdex
won’t have thousands of students
and literature collectors,” he claims.
“The Comdex audience remains
strictly limited to independent sales
organizations (1S0s).” These include
intermediate resellers such as
dealers, distributors, computer re-
tailers, systems houses, commercial
OEMs and office product/machine
dealers.

What Comdex will have, says
Adelson, is a large variety of
vendors of small-computer and
word-processing systems, software
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A FULL SPECTRUM OF CHOICES IN
DEC-COMPATIBLE DISK STORAGE:

And now a new 32.2-Mb Winchester/Floppy System

DATA SYST EMS DESIGN




More disk siorclg
than you

DEC designs great CPUs.
Data Systems Design gives
you disk storage to match.

For CPU quality, you can't beat DEC's
LSI-11 and PDP®-11. But their disk storage
doesn't always measure up. At Data
Systems Design, data storage is our only
concern. That's why our DEC®-compatible
disk systems are more reliable, less
expensive, more compact and easier to
maintain than the disk systems you get
from DEC.

And you get more choices of systems,
100, so you can pick the exact features
your product application requires.

DSD 880 gives you more
megabytes per buck for your
PDP-11 and LSI-11.

With the addition of a new DSD 880
version, you now have three choices in
winchester disk storage: 31.2, 20.8 or 7.8
megabytes. Each with a choice of 0.5
single- or 1-megabyte double-sided floppy
backup. More capacity for less cost-per-
megabyte than any comparable DEC
alternative.

To match the capacity of the DSD 880's
31.2-megabyte winchester disk, for
example, you'd need three DEC RL02

WO

disk cartridge drives plus bootstrap
card, and you'd pay about twice
the cost of one DSD
880. Plus, youd
give up the high
o reliability of the
DSD 880 winchester
technology—a state-of-
the-art choice
DEC doesn't
even offer

LSI-11and

PDP-11

users. And
youd have
three ungainly boxes over 30
inches high—as compared

with the DSD 880's

compact 5%-inch panel

height, which saves you
rack space and cabinetry
costs and allows use in space-
critical applications.

Whether you choose the 32.2, 21.8 or 8.8
megabyte winchester/floppy system, your
disk system is more cost-effective than any
comparable DEC disk drive or combination.

The hardware bootstrap is built right into
the interface so you don't have to pay extra
for a separate board.

The DSD 880 interfaces require 70%
less backplane space than equivalent DEC
configurations.

And the HyperDiagnostic ™ panel simplifies
troubleshooting for cost-effective remote
diagnosis.

Fully compatible three ways.

The DSD 880 is hardware-compatible. It
integrates with any DEC LSI-11 or PDP-11
computer-based system. Combine the DSD
880 with aVT103 containing an LSI-11/23
and you've got a complete, powerful table-
top microcomputer with up to 32.2 mega-
bytes of storage.

Software compatibility is no problem
either. You can use your RT-11 or RSX-11
operating systems with RLO1 or RLO2 (win-
chester) and RX02 (floppy) handlers. With
no modifications at all. And the DSD 880
runs all applicable DEC diagnostics and
utilities.

It's media-compatible, too. DSD floppies
can use either DEC double-density or IBM
single-density formats.

With its higher capacities, smaller size,
lower cost and more, the DSD 880 gives
your DEC computer-based system the disk
storage it deserves.

e choices
m DEC

A choice of 4 floppy systems.
Pick the features you need. Data Systems
Design gives you more choices in DEC-
compatible floppy disk systems, too.
Each of the four
floppy systems is
packaged in
a low-profile
5%-inch
chassis. All
offer built-in
hardware
bootstrap
and com-
plete DEC
RX02 com-
patibility, plus a choice
of domestic or international configu-
rations, and complete documentation for
easy system integration.

S R T S N RO R MR E
DSD 480 provides double-sided
floppy storage for your LSI-11
or PDP-11.

For twice the capacity of DEC's RX02,
choose the DSD 480. An optional
EXCHNG ™ software program lets the DSD
480 transfer files between IBM- and DEC-
generated diskettes.

DSD 470 gives you low-cost
double-sided floppy storage
for your LSI-11.

The DSD 470 is software compatible and
can be configured for single- or double-
sided diskettes. And its single-board
controller/interface * has far fewer parts
than separate boards for better space
utilization and improved reliability.

Choose DSD 440 for single-sided
floppy storage with your LSI-11
or PDP-11.

The DSD 440 is RX01 and RX02
software-compatible. It can transfer data
20% faster than DEC's RX02, and features
built-in self-diagnostics for easy servicing.

Choose DSD 430 for lowest

entry cost with your LSI-11.

With 2 single-sided

floppy drives, the
DSD 430 gives
you full RX02
compatibility

and complete

LSI-11/23 four-level

interrupt support.




DAY 2
11:10 am
System is

back

on-line

Rapid
Module
Exchange

maximizes
system
uptime.

A revolutionary concept
in uptime: Remote diagnosis
ends costly service calls.

The true measure of a system is its
ability to perform. Day after day, reading
and writing data on demand. Data
Systems Design units outlast any other
disk system on the market. But even the
most rugged system has an occasional
problem. And that's when Data Systems
Design really shines.

You know the usual service scenario.
There's a problem, so you call the service
rep. And wait for a return call. Then you
wait for someone to show up. And every
minute is costing money, in addition to the
high cost of the service contract itself.

Data Systems Design ends all that with
the service system that will soon be the
industry standard: remote diagnosis.

HyperDiagnostics," standard on the
DSD 440, 480 and 880, allow the user to
test, exercise and debug without a CPU
or a service call. Easy-to-use controls
activate microprogrammed routines, and
LED indicators designate fault status. On
the 430 and 470, ODT-driven self-

diagnostics and software diagnostics assist

in troubleshooting.
A call to our service hotline gets instant
back-up and confirmation of the
diagnosis Our service records show that
over 20% of the problems are fixed over
the phone, with no service needed.

- See Us At

(D COMMPERBI

\ November 19-22,

Las Vegas Convention Center, Las Vegas, NV

More reliable performance and easier maintenance.

Rotary 8-position mode selection switches

7-segment LED displays

LED fault indicators

Write protect switches

System status display
bars (display system
status through front
bezel)

Execute button

When a faulty module is isolated, Rapid
Module Exchange ™ gets the user back
on-line faster than a service call. Thanks
to our system’s modular design, the user
simply swaps modules after consultation
with a hotline advisor. We usually ship out
a new module the same day a failure is
diagnosed in a specially-designed
reusable carton for easy return of the
original module.

For less than half the cost of a DEC
service contract, our HyperService ™
option extends warranty protection for one
year beyond the standard 90 days and
covers factory repairs and Rapid Module
Exchange Service.

At Data Systems Design, we have care-
fully considered every step in the process
to make service as easy and cost-effective
as possible.

Get the disk storage you deserve

for your DEC-based system.

For full technical details, write Data
Systems Design, Inc., 2241 Lundy Avenue,
San Jose, CA 95131, or call the sales office
nearest you.

Easy-access voltage test points

DSD 880 HyperDiagnostic “Panel

+ 5 volts ""OK™ LED

United States: \Western Region (408)
727-3163; Eastern Region (617) 769-7620.

International: Australia: Melbourne
03/543-2077, Sydney 02/848-8533;
Canada 416/625-1907; Denmark 01/

83 34 00; Finland 90/88 50 11; France
03/956 81 42; Israel 03/298783; Italy
02/4047648; Japan 06/323-1707,;
Netherlands 020/45 87 55; New Zealand
4/693-008; Norway 02/78 94 60; Sweden
08/38 03 70; Switzerland 01/730 48 48;
United Kingdom 01/207-1717; West
Germany and Austria 089/1204-0.

*This controller/interface is also available separately
as the DSD 4140

tAlthough these services are available within the
U.S.A. only, comparable service is available through our
international distributors

“HyperDiagnostics, HyperService, Rapid Module
Exchange and EXCHNG are trademarks of Data Systems
Design. ®DEC and PDP are registered trademarks of
Digital Equipment Corporation

Circle 101 for DSD 880 information.
Circle 102 for DSD 480 information.
Circle 103 for DSD 470 information.
Circle 104 for DSD 440 information.
Circle 105 for DSD 430 information.
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The endless wave.

How more than 12,000 drives. How many drives do you need?
: We are now shipping more /€'l give you a shipping schedule

ma_my o ™ than that every quarter. to fit your requirements. And we’ll
w_'"CheSters \ And we can easily double commit to that schedule, in writing.
will Seagate build? that. Adding capacity is simply And don't forget. It's an easy upgrade
As many as you want. a matter of cloning additional to our ST512 with thin film heads.
Seagate Technology is production lines. For complete specifications,
producing 5% -inch micro-Winchester So when you hear that other circle our readers’ service number.
drives in ever increasing volume. OEM:s are placing big orders with To order an evaluation unit,
And we are delivering on schedule. us, don't worry. \We have the capa- write, telex or
In our first year, we shipped City to satisfy big volume demand. phone.

Seagate Technology

360 EI Pueblo Road, Scotts Valley, California 95066 (408) 438-6550 TELEX 172114 SCVL
Regional Sales Offices: Hopkinton, Massachusetts 01748 (617) 435-6961

Newport Beach, California 92660 (714) 851-9964
European Sales Office: 8000 Munich 80 West Germany 89-43-13-900 TELEX 5 213 379

“Turning the tide in fixed disc technology”

™micro-Winchester is a trademark of Seagate Technology.
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and 1SO services. What Comdex
hopes to accomplish, he adds, is to
offer significant insights into the
emerging market for small comput-
ers and word-processing systems
via support from vendors. To get
that message across, Comdex has
arranged 40 separate sessions
focusing on business, financial and
marketing issues relevant to ISOs.
The sessions will be broken down
into 13 groups, covering such topics
as industry issues, aids for systems
integrators, software and services
and market growth data.

Included in a series of sessions for
systems integrators will be one
called “Sweet and juicy 16-bitters,”

chaired by Tom Hogan, technical
editor of Infoworld, and a session
called “Getting into local-area
networks,” headed by 18-year LAN-
management veteran Dan Zatyko of
Zatyko Associates, Santa Ana,
Calif. A special-interest session to
be chaired by Micronics president
Mark Garetz, called “Board-level
upgrades and add-ons,”will focus on
what is available in the board
market and how to boost expansion
of an existing board.

Five “special-focus” sessions also
will be included in the conference,
called “Systems integrators,”
“Computer retailers,” “Commercial
OEMs,” “Office machines/product

Modcomp explores market
for private viewdata networks

Since AT & T's May announcement
of its Presentation Level Protocol
(PLP) specification for viewdata
systems in the U.s., the various
worldwide viewdata approaches and
their potential for penetration into
the consumer market have been
widely publicized. A month before
the A T & T announcement, however,
Modular Computer Systems, Inc.
(Modcomp), announced a turnkey
viewdata system oriented primarily
toward another market segment—
private business users, especially
multinational corporations. While
Modcomp expects to install its first
“ViewMax” system by year-end, the
potential size and composition of the
private viewdata sector is not yet
known.

Modcomp chose to make View-
Max compatible with the British
Prestel viewdata system (MMS,
August, p. 59), which, with about
11,000 users now on-line, is the
best-established two-way videotex
system. “We have the Prestel mode
because the time was right, and we
have a customer base and market in
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Europe into which we can sell,”
explains Scott McClary, Modcomp’s
business manager, communications.
He notes that Modcomp is basically
a minicomputer manufacturer, and

dealers” and “Establishing interna-
tional 1SO connections.” The com-
mercial-OEM focus will be oriented
toward Digital Equipment Corp.
products and will feature a DEC
executive and personnel from one of
DEC’s commercial OEMs.

For an international view, a
session headed by C. Itoh’s vice
president of marketing, Bob Cowan,
will look at how 1S0s are handled
overseas and in the U.S. In addition,
two “executive-impact luncheons”
are on the session agenda, covering
the U.S. economy and its impact on
I1S0s, and the entry of giant office-
equipment vendors into direct
retailing. —Nancy Love

is in no way tied exclusively to the
Prestel approach. “If a good Telidon
(Canadian viewdata technique) or
PLP market develops, we can choose
to develop packages for those
systems,” he says.

ViewMax packages come in three
versions—ViewMax/M,ViewMax/L
and ViewMax/HP—which sell for
$40,000, $50,000 and $60,000, re-
spectively. Running on Modcomp
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Modcomp’s ViewMax is a turnkey viewdata system aimed at the private business market.
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Classic 7821 or 7840 computers, the
M (medium) version supports either
24 or 32 ports; the L (large) version
operates on 7840 or 7870 Processors
and supports 64 or 96 ports; and the
7870-based HP (high-performance)
version supports as many as 256
ports.

For information providers—
ViewMax users who need to put
data into the system’s database for
general-user access—Modcomp of-
fers an intelligent editing terminal
produced by England’s Bishopsgate
Terminals Ltd. ViewMax allows
normal Prestel-type editing plus an
extended-feature ‘“Super-Edit”
mode. With Super Edit, editing
commands appear at the bottom of
the screen and are color-coded to
match keys on the termi-
nal’'s keyboard. A variable-sized
window can be created on the
screen to aid in manipulating text or
graphics. Along with editing func-
tions, the ViewMax database pro-
vides operational modes for index
inquiry, bulk updates and statisties
and accounting.

Modcomp’s MecClary says the
most immediate market opportunity
for ViewMax systems is with
multinational corporations that
want to develop a Prestel-compati-
ble database that would be available
to the international community. To
permit international communica-
tions, Modcomp plans to offer an
X.25 network gateway capability,
slated for availability next year.

But the market size for such
private viewdata systems is open to
question, says Kenneth G. Bosom-
worth, president of International
Resource Development, Inec., a
Norwalk, Conn., market-research
and consulting firm. IRD has
researched the consumer market for
viewdata and expects it to grow
rapidly. By 1990, approximately
one-fourth of the 80,000 U.S.
households will be able to access
viewdata networks, IRD projects.
However, Bosomworth says, two
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other technologies could severely
limit the demand for private
viewdata systems.

“One alternate approach is office
automation, such as that used by
Datapoint Corp. with its integrated
electronic office or IBM with its 5520
system,” he says. “The second
approach is the general-purpose,
relational-database system imple-
mented on standard mainframe
computers and accessed by dumb
terminals. Private viewdata, a
simple database system that is
accessed by TV sets, will have to
compete with these approaches, and
I suspect (viewdata) won't compete
effectively.”

McClary agrees viewdata will
face these other database approach-
es in the market. “If you take large
Mis-database users who are com-
fortable with such systems, and the
systems are satisfying their re-
quirements, then they won't be
interested in any kind of viewdata
system,” he admits. However, he
thinks the relatively low cost of
viewdata systems will attract some
users. He also believes some
companies, wanting to act as
information providers on public

viewdata networks, will buy View-
Max systems to prepare and store
their data for access by consumers.

Bosomworth disputes the exis-
tence of such systems-oriented
information providers. “The infor-
mation provider won’t need his own
system because the public networks
are going to have to provide simple
access by information providers
from dumb terminals,” he says.
“Some providers may eventually get
their own systems, but I don’t think
it will be an exciting market.”

If private users for viewdata
systems exist in any quantity, they
may prove to be in specific industry
segments, Bosomworth believes.
For instance, about 40 percent of
the existing Prestel users in the
U.K. are in the travel industry, he
says. “There may be specialized
industries, such as travel and
farming, where viewdata is an
appropriate and cost-effective ap-
proach,” he says. “But in terms of
the general office environment, I
think companies will follow the
relational-database and the inte-
grated-electronic approaches, and
will definitely not go the viewdata
route.” —Dwight B. Davis

New software enables
streaming backup at 100 ips

Streaming-tape drives have
promised high-speed backup for
Winchester-disk drives, but their
potential 100-ips recording speed
has not been realized, say some
industry observers, because the
software to handle the task was
unavailable. Other observers be-
lieve the streamer’s popularity has
suffered from a scarcity of high-
capacity Winchester drives that
require high-speed, high-capacity
backup.

Nevertheless, system builders

and disk-controller manufacturers
have been supplying software to
support Yz-in. streaming-tape
drives on their hardware. Many of
these utilities, however, are not
file-dependent; they do not distin-
guish between used and unused
sectors on a disk.

The first such utility to make that
distinction is Spectra Logic Corp.’s
Spectra Stream RDOS, which en-
ables a streamer to record at 100 ips
without repositioning. The utility is
being shipped now by the two-year-
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DATAGRAPHIX
132-COLUMN DISPLAYS
GIVE YOU NOT ONLY
BETTER QUALITY,

BUT LETTER QUALITY.

Why suffer with
display termi-
nals that show
only part of
your output? Or
if you do geta
132-column dis-
play, why suffer
eyestrain trying to
read it?

The innovation
that makes all
other 80- and 132-column display
terminals and their dot matrix
characters seem primitive is the
DatagraphiX CHARACTRON®
CRT. A DatagraphiX exclusive that
literally stencils letter-perfect
characters on the screen with an
electron beam. Sharp, clear, fully-
formed characters that are even
easier to read than most hard-copy
computer printout pages.

No more wasted time and money
on programming to reformat the
computer output to 80 columns. No
more lost computer time and
wasted paper running hard-copy
printouts to see the complete 132-
column picture.

Reproduced from an unretouched photograph of a CHARACTRON CRT

The DatagraphiX 132-X series
has a model with just those features
you want. From the simple charac-
ter mode 132-1, to the DEC-
compatible 132-1D, to the ad-
vanced editing, block mode 132-2.

You don’t have to spend a fortune
either. The DatagraphiX 132-X se-
ries of display terminals feature a
surprisingly low factory price, or
liberal terms if you prefer to lease.
Also there are more than 100 con-
venient locations for factory-direct
service. It is a combination un-
matched by any other manu-
facturer.

There's no waiting either.

L/ agraplic,

Delivery is from stock for most or-
ders. But don't just take our word
for DatagraphiX display superiori-
ty. Send us the coupon today and
we'll arrange a live demonstration
right in your facility. You have to
see it to believe it.
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DatagraphiX, Inc., is a General Dynamics subsidiary
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old manufacturer of multifunction
disk- and tape-controller boards.

Aimed initially at Data General
Corp.’s Nova and Eclipse systems,
the software streams RDOS-compat-
ible disks to 100-ips streaming-tape
drives through Spectra Logic’s
DG-compatible Spectra 20 dual-
function controller. Steve Roberts,
executive vice president of the
Sunnyvale, Calif., company, says
Spectra Stream RDOS is the firstin a
series of utilities designed to run
with the firm’s controller boards.
The RDOS-compatible package, he
says, will also run under A0S, DG’s
multitasking, multi-user operating
system.

Spectra Stream is keyed to a
disk’s file structure, using a sector
map to plot only those sectors that
have been used, Roberts explains.
Those sectors containing data are
copied, and empty sectors are
bypassed, resulting in a continuous
reading process.

Buffers on the controller and
those in the host CPU’s memory
keep data moving to the tape. The
software requires about 32K bytes
of memory, of which 16K to 20K
bytes are used as buffers.

The utility is written in assembly
language, “because that language is
efficient and has low overhead,”
says Tom Gilman, vice president of
software development. “An instruec-
tion must be sent every 3 psec. to
prevent repositioning of the tape,
which would stop the streaming,” he
adds.

Tape drive manufacturers have
not provided streaming software
even though such utilities would
help sell their hardware. The reason
for this is obvious, says Roberts.
“They have no experience working
with operating systems. They want
to focus on tape drives,” he says.

“We're not in the software or
controller business,” adds Larry
Hemmerick, vice president of
marketing at Cipher Data Products,
Inc., San Diego, Calif., manufactur-
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er of ¥2-in. streaming drives. “The
resources to solve those kinds of
problems are beyond our capabili-
ties. We may understand the
problems, but not the operating
systems.”

A version of Spectra Stream
written for the company’s Spectra
21 Digital Equipment Corp. RSX-
compatible multifunction control-
ler will be available later this
month. The Spectra Stream RSX
utility will be followed by a
VMX-compatible package for DEC’s
VAX systems, Roberts says. Future
releases may include a file-selection
feature that would enable users to
choose which files are to be backed
for specific purposes.

Spectra Stream RDOS runs with
any DG- or ANSI-compatible 800- or
1600-bpi tape drive. Spectra Stream
packages are available for a
one-time fee of $500.

Roberts hopes Spectra Stream

will help sell the company’s hard-
ware, and reports indicate that his
hopes may be realized. One source
says Spectra Logic will supply its
DG- and DEC-emulating multifunec-
tion controller boards and Spectra
Stream software to Ampex Corp.,
Cupertino, Calif., which will incor-
porate them into subsystems using
its own disk drives and its recently
announced TMS Yz-in. streaming-
tape drive. Neither company con-
firms the arrangement, however.
Spectra Logic expects to become
more software-oriented over the
next five years. The immediate plan
is to provide streaming utilities for
all systems for which Spectra Logic
builds controllers, including DG,
DEC and Perkin Elmer hardware.
The firm is reportedly eyeing
another market with plans for a new
controller, but Roberts will not
indicate what it will be.
—Larry Lettieri

A data, voice and video
network that’s here today

With hundreds of man years of
development time behind it, The
Mitre Corp.’s broadband net-
working product—Mitrenet—has a
substantial head start over most
competitors’ offerings. The rapidly
evolving network operating in the
company carries video and voice
traffic along with a 1M-bps data
channel, and multifunction termi-
nals linked to the network can each
access any of three host processors
running various application soft-
ware under different operating
systems.

The network already supports
electronic mail—a facility that will
soon be upgraded by placing Bolt
Beranek & Newman Inc.’s InfoMail
on the system—and work on an
elaborate data-encryption scheme is

under way. Costs and complexity
are kept low by using standard
community antenna television
(CATV) equipment. But don’t rush
out to buy the network; it’s not for
sale—at least not directly. Howev-
er, if you're a vendor interested in
licensing some of this patented
technology, it’s a different story.
Because Mitre is a federal contract
research center, working primarily
for Department of Defense clients,
the company doesn’t build its
products in volume to compete with
private industry on the open
market. Mitre’s staff will typically
develop and build a few prototype
products for a client’s application
and, if the units need to be produced
in volume, will aid the client in
selecting a private vendor for
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16-bit softwarejust caught up
with16-bit hardware.

A better marketing tool. Whether you're developimE;
multi-tasking, multi-user, or networked systems, the XENIX™
operating system helps you get the most from your 16-bit
product. XENIX' portability frees you from dependence

on a single hardware source. XENIX" universality puts your
product into more applications. And XENIX" high level
language support cuts system development time for you
and your customers. With XENIX, you're into more
markets faster. With a better product.

Setting the standard. XENIX is Microsoft’s implemen-
tation of the UNIX" operating system. It's a multi-tasking,
multi-user OS for leading 16-bit microprocessors. In fact,
XENIX is such a productive, portable system, that we
expect it to become the de facto standard operating system
for 16-bit microprocessor-based systems. A standard that
will foster the development of applications programs that
sell systems.

Support. XENIX is fully supported by Microsoft. In devel-
oping XENIX for 16-bit microprocessors, we improved the
efficiency of the UNIX operating system. Then, we added
enhancements specifically designed to make the system
suitable for the commercial marketplace. You can create
a total environment by adding Microsoft’s standard
software packages to the XENIX operating system. In
languages, Microsoft's BASIC Interpreter and Compiler,
FORTRAN, COBOL, and Pascal provide unique program
portability between 8-bit and 16-bit systems. And, Microsoft

is the single-source vendor for the XENIX operating
system, languages and utilities. In addition, Microsoft's
XENIX Clearinghouse will provide access to a library of
XENIX applications software and utilities.

Want to know more? If you are developing a 16-bit micro-
processor-based system, contact us. We can offer you
single copy XENIX through our distributors, or, multi-copy
XENIX with a low initial payment and a pay-as-you-sell OEM
royalty program. To open a dialog, return the coupon below.

*UNIX operating system is a trademark of Bell Laboratories
XENIX is offered under license from Western Electric

MICROSOFT

10800 N.E. 8th Street
Bellevue, WA 98004
(206) 455-8080

I'm interested.

Please send me information on the XENIX operating system for
16-bit microprocessors.

0O PDP-11, 0 28000, [0 8086, O 68000.
I'm specifically interested in [ single copy. 0 multi-copy OEM use.
O Please include information on the XENIX Clearinghouse.
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ONLY ONE OF THESE
GOMPAGT DISK DRIVES

DELIVERS BOTH
29 YEARS OF
MEDIA EXPERIENGE
AND THE ANSI
* INTERFAGE.

THE ONE FROM 3M.




MPACT DISK DRIVES.

dnves offers you a unique combi-
. nation of features—features that
i pay off in high-quality perform-
. ance, reliability, and product migra-
tion. 3M designed and built these
. drives so that the features would
" be right for OEM applications—
starting with the media itself.

WHAT MAKES THESE

3M DRIVES DIFFERENT
FROM EVERY OTHER
WINCHESTER IN THE WORLD?

- our new fixed disk drives. The me-

| start.

One guarantee of this perform-
nce is the thoroughly proven sur-
face lubricant called Lubyte™

crashes, loss of data and computer
ystem downtime.

COMBINED WITH ANSI
INTERFAGE: HIGH

new family of 8" Winchester

Scotch® Brand media. An industry
leader for over 25 years. Its proven
. performance is the cornerstone of

dium is critical—it's precisely where
super-reliable data storage should

Lubyte helps protect against head

RMANGE OFF-THE-SHELF.

Compact Disk Drives let you take
full advantage of state-of-the-art
technology for both low-cost de-
sign and high performance. The
standard makes a disk drive's in-
terconnection to its controller eas-
ier. 3M has made sure that the new
drives deliver the flexibility you
need to support specific systems
and applications.

The ANSI interface is micro-
processor-based, and works effi-
ciently at high data rates. The
result: 3M drives are easy on cus-
tomers’' equipment overhead.

MIGRATION FROM 10 TO 60
MEGABYTES AND BEYOND.

The third benefit the 3M Compact
Disk Drive family gives you is the
migration needed to keep up with
user demands. Migration that won't
dead-end your customers, or cost
them an arm and a leg to obtain.
The 3M 8431 drive offers a total
unformatted capacity of 10 mega-
bytes on a single disk, with 8649
BPI and an average track density of
219 TPI. The 3M 8432, with two
disks, delivers 20 megabytes, with
the same bit and track density. The
3M 8533 offers 60 megabytes on

three disks, with track density in-
creased to 693 TPI. Modularly ex-
pandable, the drives offer you and
your customers cost-effective in-
creases in capacity from 10 to 240
megabytes.

THE "SUPER-GLEAN™
AIR SYSTEM.

Because reliability is so critical to
the operation of a sealed-
environment disk drive, the drives
have a specially-engineered super-
clean air system (patent pending).
A cast aluminum deck, for exam-
ple, separates the heads and media
from the motors: a feature that
helps make 3M's super-clean air
system distinct from ordinary sys-
tems. Airis cleaned to 10 particles
per cubic foot/minute or less.

AND OTHER OUTSTANDING
FEATURES.

Like microprocessor-controlled ro-
tary actuators (patent pending),
drive modularity, data separation
and direct track addressing, and
low power consumption. Right
now, these new drives are the only
ones that give you all of these fea-
tures in one 8" Winchester pack-
age. It's time to evaluate them
against the competition. For com-
plete information write to:
Compact Disk Drives
Marketing, Data
Recording Products
Division/3M,
223-5N, 3M
Center, St. Paul,
MN 55144.

3M Hears You...
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We've built a terminal

for businessmen who understand that

cost is not the same as price.

What are the costs of owning and
operating a display terminal? Certainly
purchase price is one of them but per-
haps not the most significant. There
are also annual operator costs which
can be ten to fifteen times higher than
the purchase price. Then there is main-
tenance expense which, over the typical
lifespan of EDP equipment, is often
equal to the purchase price. And finally,
there is downtime expense which is
admittedly difficult to estimate but which
could prove to be the biggest cost of
all. As an experienced businessman,
you know your terminal investment has
to be weighed against all these classes
of expense. And when you consider
all these expenses, you'll find that the
Hazeltine Executive 80™ is one of your
best investment opportunities.

Greater Productivity. Hazeltine's
Executive 80 is designed with full cost
in mind. To reduce day-to-day operating
expense, the system allows operators
to reach their full potential. Every feature,

from its large, tiltable
I / fifteen-inch screen to
- the tactile-feedback,
contoured keyboard
has been designed to
reduce fatigue and
DT | minimize errors. There
is a long list of video
enhancements, such as blinking and
reverse fields, split-screen presentations
and smooth vertical scrolling. For easier
viewing, operators can switch from a
full page display to an enlarged display
of just a portion of the page. They can
view a full 132 columns, matching the
format of wide carriage printers.
Because the Executive 80 is based
on powerful 8088 microprocessor tech-
nology, a variety of operating modes
can be selected to match the type of

Hazeltine
Executive

work. And there are as many as sixteen
programmable function keys which can
reduce laborious keyboard routines to
a single keystroke. With all these fea-
tures, we believe the Executive 80 can
achieve higher throughput — and
therefore lower costs — than any other
terminal on the market.

Reduced Maintenance. Hazeltine's
traditional high quality, based on strin-
gent quality assurance programs
throughout the production cycle, is an
excellent guarantee of reduced main-
tenance expense. But with Executive 80,
we have gone beyond our own high
standards. Every component and sub-
system is designed for durability. The
power supply, as an example, is rated
at more than twice its maximum antici-
pated load. We've also engineered the
system for easy maintenance. There’s
a built-in diagnostic routine to locate
failures. Circuit cards plug in for instant
replacement. Finally, the Executive 80
is backed by the company which offers
the industry’s most comprehensive
warranty program.

Answers for the Eighties. With
higher productivity, lower maintenance
expense and less system downtime,
the Hazeltine Executive 80 promises to
cut your terminal operating costs month
after month, year after year. The sum of
these savings over the life of the equip-
ment will make the Executive 80 one
of the most productive investments you
will make in the decade of the eighties.

Hazeltine Corporation, Computer Terminal
Equipment, Greenlawn, NY 11740
National Sales: (516) 549-8800 Telex: 96-1435

Hazeltine and the Pursuit of Excellence

New York (212) 752-3377 San Francisco (415) 570-7081
Orlando (305) 628-0132 Los Angeles (213) 553-1811
England 01-568-1851 Telex: (851) 928572

For additional sales office locations, please call our
toll-free number: (800) 645-5300.

=/l

Answers for the Eighties
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Mini-Micro Worild

quantity production.

Like other nonprofit institutions
that develop new technologies,
Mitre also patents much of its work.
These patents are available for
licensing to companies that believe
they can successfully build and
market Mitre’s technology.

In the case of its broadband local-
area network, Mitre holds a patent
for Carrier Sense Multiple Access
with Collision Detection (CSMA/CD)
for use with this type of system.

method on its baseband Ethernet
network.) In Mitrenet, the device
linking terminals to the network
cable and performing the patented
CSMA/CD function is called a bus
interface unit (BIU).

With digital logic, the BIU also
incorporates an RF modem, which,
in the case of Mitrenet, operates at
a 50-MHz center frequency and
occupies about 3-MHz of the cable’s
5- to 300-MHz bandwidth. The BIU
also provides buffering, speed

correction and protocol support for
the connected devices.

Mitre’'s BIU has taken several
shapes over the years, the latest
being that of a single board that fits
into the Q-bus card cage of a Digital
Equipment Corp. vT-103 terminal.
Mitre chose the VvT-103 because,
along with accepting the BIU, the
card cage houses additional boards
for upgrading into an intelligent
work station, explains Frederic M.
Cullen, leader of the Bus Applica-

(Xerox uses the same type of access conversion, error detection and tion Development Group. Slated for
IBM 1BM PDP 11/70 PDP 11/70 PDP 11/70
3031 4341 UNIX Word Il Word il
Network
Channel disks
1BM 1BM
3705 Series 1 Multiplexer Multiplexer Multiplexer
— Ciu Ciu Clu Ciu Clu BIU
Mitrenet CATV cable bus
Floppy
BIU lisip
Gateway services
Technical
control
= L e
VT-103 MFT Word-103
stand-alone

ESD/Sites
Telenet
Tymnet
Data Pac
Satellite

Mitre plans to add intelligent VT-103 work stations to its network over the next year, resulting in more distributed intelligence throughout
the system. As processors are interspersed along Mitrenet, print servers and disk servers could be added to support the intelligent work

stations. Help facilities and gateways to other networks will probably also be incorporated into the system.
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Remex Intelligent
Flexible Disk Drives.

On-Board Controller. Non-Stop Economy.

B Remex RFS 4820
' Dual Head
' Slave Drive

MMS/10/81

. 1733 East Alton Street
Ex-Cell-O Corporation Post Office Box C19533
Irvine, California 92713
REMEX DIVISION (714) 957-0039
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For fast response information on Remex Flexible Disk
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} Company. -
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incorporation in Mitrenet in the
near future, such intelligent termi-
nals will give local processing power
and increased security for such
applications as stand-alone word
processing, Cullen says.

Another recent development is
that of a specialized BIU called a
computer interface unit (CIU).
Serving as a port-contention device
for all terminal users, each CIU
allows as many as 16 RS232C ports
for any host processor to be
connected simultaneously to the
network. Mitre operates three hosts
on its internal network: an IBM 3031
running MVS and two DEC PDP-11/
70s, one running Bell Laboratories’
UNIX operating system and the
other running Data Processing
Design’s WORD-11 word-processing
system.

While other broadband networks
have been introduced, Mitre’s
differs from most others by using a
dual-cable architecture. Single-ca-
ble systems must divide the cable’s
bandwidth with sub-split or mid-
split techniques to establish a
receive channel for every transmit
channel implemented. The dual-
cable approach lets users exploit the
full 300-MHz bandwidth by provid-
ing separate cables for transmit and
receive channels. And, because
much of the cost involved in laying
cable comes from the labor involved,
Cullen says installation of a dual-
cable systems costs only about 1.2
times that of a single-cable network.

Mitre is focusing much attention
on reliable methods to encrypt data
transmissions over the network.
With a technique now being
developed, Mitre uses a method
based on both the data-encryption
standard (DES) approved by the
National Bureau of Standards and
on public-key cryptology. When
used, the encryption scheme auto-
matically turns plain text into
cipher text. Cullen says the work
factor for breaking the public keys
is significant enough to ensure
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privacy for most users, although the
method has not been approved for
use with DOD classified information.

So far, only two commercial
vendors have licensed Mitre’s
CSMA/CD technology for broadband.
One, Computrol Corp., Ridgefield,
Conn., already supplies Mitre with
the RF modems used in the vT-103
BIUs. However, Garry Stephens,
marketing manager at Computrol,
says the company has yet to develop
a total-interface product using the
Mitre approach. Noting the BIU
evolution thus far, Stephens says
it’s possible Mitre’s design is not
finished. He also questions the
commercial viability of the dual-
cable approach, saying, “In the
commercial world, everybody wants
a mid-split, single-wire network, so
they can piggyback on all the CATV
systems going into the cities.” Until
such market issues are resolved,
“It’s best to cover all the bets, for
now,” he says.

The other CSMA/CD licensee, on
the other hand, has already sold its
product to both government and
commercial users. Digital Commu-
nications Corp., a Germantown,
Md.-based M/A-coM subsidiary,
markets a BIU equivalent under the
name Cable Access Processor (CAP).
An external unit, the CAP has been
installed, via a DCC OEM, in the
Securities Industry Automation
Corp. (SIAC) network, a subsidiary
of the New York and American
stock exchanges. Chuck Grutzius,
product sales manager for DCC’s
Data-Communications Division,
says the company has also won a
joint procurement contract issued
by the National Library of Medicine
on behalf of several federal agencies
in the U.S. Army, the U.s. Air Force
and the National Aeronautics and
Space Administration. Calling for
more than 500 CAP units, the
contract is worth approximately $1
million. —Dwight B. Davis

5Va-in. Winchester reflects
1982 hardware pricing

Further information detailing the
6M- and 12M-byte 5%s-in. Winches-
ters planned by MiniScribe Corp.
have begun to surface.

In addition to using a head-
actuation method that has not
previously been employed on a small
Winchester-technology drive, the
Longmont, Colo., start-up is pricing
its first offerings at a volume price
lower than that of any 5%4-in. device
yet announced. Called MiniScribe I,
the new hardware is designed for
controllers that are compatible with
Seagate Technology’s eM-byte
ST-506 and 12M-byte ST-512, the
first small Winchesters to be
equipped with thin-film read/write
heads.

Pricing for the single-platter,

6M-byte MiniScribe drive is set at
$745 in 1000-lot orders (compared to
$875 for the dual-platter sT-506) and
$845 for the dual-platter, 12M-byte
drive (compared to $1150 for the
dual-platter, thin-film ST-512 in
500-lot orders).

Rack-and-pinion actuator tied to a stepper
motor is visible in this cutaway view of
MiniScribe Corp.’s first hardware offering,
the MiniScribe | series 5Ya-in. Winchester.
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Small

computer gls'iendliness
big computer
power.




HP?’s new computer syst

Whether it’s laboratory testing, production automa-
tion or computation and analysis, Hewlett-Packard’s
newest computer systems put high-powered engi-
neering performance into easy-to-configure, easy-to-
use workstations. So you can solve your applications
problems just the way you want to. And a lot sooner
than you might have thought possible.

The HI? 9826
for high-speed test.

Designed specifically for I/O-intensive instrument
and control applications, the 9826 uses the powerful
new MC 68000 chip for ultra-fast data transfer and
number crunching. It also has a variety of 1/O ports
and built-in drivers, so you're free to concentrate on
testing, not on system configuration. Which means

you can get your solutions up and running in days,
instead of weeks or months.

But the 9826 makes it easier still. Because you
can run your programs in any of three languages:
HP-enhanced BASIC, HPL, or PASCAL.

We also built a CRT display and advanced
graphics right into the system, so you can see and
interpret your data almost as soon as you get it.

A special rotary control knob makes moving the
cursor faster and easier than conventional key-
strokes. And a built-in flexible disc, advanced
datacomm and up to 512K bytes of read/write
memory add the finishing touch.

The HP 9826. System prices start at
$8950. Call us if you'd like to see a test run.




>ms end the compromise.

The HP 9845 for
high-performance design.
With a broad range of advanced capabilities (includ-

ing new options offering three times the computational
speed of the basic system), the HP 9845 can be

configured to meet your precise needs—from finite
element analysis to simulations and modeling. And
almost anything in between.

The key is flexibility. You can choose from among
14 different configurations, including a color display
and 448K bytes of read/write memory. Then, attach
a hard disc, printer, plotter, or other peripherals. And
with the 9845’s advanced datacomm capabilities, you
can even share technical information with other com-
puters in distributed processing environments.

The HP 9845. System prices start at under
$20,000. Call us if you've got similar designs.

All of our computers are backed by HP’s world-
wide service organization. For more information, call
your local HP sales office listed in the White Pages.
Or write to Hewlett-Packard, Attn: Pat Welch, Dept.
08108, 3404 E. Harmony Rd., Ft. Collins, CO 80525.

Prices U.S.A. list; subject to change without notice. 40106

When performance must be measured by results.

ACKARD
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“And in conclusion,
I'll only use
my exceptional powers
for the good of mankind.’

“That’s a vow all we Vector 3005s make. And it’s not one
we make lightly.

“After all, being the only product on the market with
aVector 3 terminal, a 54" floppy, and a 54" Winchester
rigid disk drive that provides 5 megabytes of storage
is quite a responsibility. It used to take 20 floppies to give
you that kind of capacity.

“Our powers don't stop there, however. Each 3005 also
comes with a 32-bit error-correcting code —the first time
sophisticated IBM-style technology has been available
on a small business system.This lets us detect and correct
errors, and almost completely eliminates data loss on
disks due to dirt, wear, or damage.

“All this makes us pretty awesome, all right. But there’s
more. When coupled with Vector’'s MEMORITE Il and
EXECUPLAN software packages, we give you a 30,000
word dictionary, the ability to create your own phrase
library, a teaching manual right on the screen, pass word
security, plus a host of other word processing capabili-
ties as well as financial planning, forecasting and
basic accounting.

“And we're reliable. Our powers won't diminish, our abili-
ties won't fade, and dedication to mankind won't weaken.

“For more information and your nearest dealer, call
Vector at 800-423-5857. In California, call 800-382-3367.
Or write to them at 31364 Via Colinas, Westlake Village,
CA 91362.

“Thank you all for coming today. And | hope we'll have
the chance to do business together in the future!

VeECTOR

VECTOR GRAPHIC INC.
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.

CIRCLE NO. 20 ON INQUIRY CARD
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MiniScribe’s pricing is raising
some eyebrows, but company presi-
dent and co-founder Terry Johnson
insists that the figures are for real.
“There will be an inevitable
erosion of prices in the market for
small Winchesters,” he says. “The
prices we've set reflect that.” Jim
Porter, Mountain View, Calif.,
industry analyst and publisher of
Disk/Trend Report, agrees to a
point: “MiniScribe’s pricing is
typical of what OEMs thinking about
small drives can expect in 1982,” he
says.

MiniScribe’s prices also reflect a
lower component cost,” Johnson
says. “We're using conventional
nickel-ferrite Winchester heads on a
standard-grade oxide-coated medi-

m,” he explains. “We’re not using
anything elaborate.” Still, the
company is packing a lot of data into
its hardware. Bit densities, for
example, exceed 8000 bpi, a
specification that Johnson says the
company attains through the use of
sophisticated electronics.

Track densities are also higher
than those associated with other
small Winchesters—a402 tpi. To
reach this level, the company uses a
rack-and-pinion actuator meacha-
nism analogous to the type found on
sports cars. These actuators first
appeared in the 1960s on IBM’s 2311
and 2314 disk drives, but have yet
to appear on Winchesters for two
reasons. First, access times are
slower. However, Johnson believes
that this is not an overriding
consideration in small-business com-
puter systems and other desk-top
configurations, in which these small
Winchesters are expected to be
heavily used. Second, many Win-
chester designers have been wary
of this type of system because of
fears that medium contamination
could result as the actuator and the
medium gnash. “We have anticipat-
ed that people would bring that
issue up,” Johnson says, “and we’ve
already addressed ourselves to that
problem.” —John Trifari
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'rwo MORE DATA GENERAL MANAGERS RES!GN ;

Data General Corp., Westboro, Mass., still seems to be feeling the ur
a massive reorganization that took plaoe earlier this year (Mms, April, p. 1
- as two more vice presidents exited the company in late August. Since e
‘beginning of this year, the company has lost several high-level managers,
including vice presidents William D. Jobe, Jeffrey C. Kalb and H.E. James
* Finke. The most recent departures were Lawrence Seligman, vice president
and general manager of the company’s small-business systems division, and
Paul D. Stein, vice president of manufacturing. Sources close to the company
speculate that the recent influx of managers from 1BM Corp. and the
transformation of DG into a large company are at the root of the changes.
‘Seligman reportedly resigned to start his own company, which will deal with
distributed computing or office automation. Recently appointed senior vice
president Frank P. Silkman, an 18m veteran, will serve as acting division head.
Stein has not made his plans public, but he has been replaced by David L .
Chapman, another 1BM alumnus who joined DG in July as vice presndem of‘
U.S. manufacturing operations. Stein and Seligman will be available to pDGona

Manufacturers find TV

a boon to sales

What do you get when you
combine the famous Stag’s Head
Pub in Dublin, Guinness Stout beer
and Irish soccer players? The
answer is not a post-game celebra-
tion, but rather a Data General
Corp. television commercial about
computers.

In July, DG became the latest
manufacturer to take its message to
the airwaves. Wang Laboratories,
Inc., 1BM Corp., Xerox Corp. and
Apple Computer, Ine., among
others, already have used TV as a
powerful supplement to print media
to gain company and brand recogni-
tion among consumers and non-
data-processing workers. Wang
claims that nearly five years of TV
commercials have contributed to
revenue growth.

DG can take advantage of the
experience its predecessors have
had with Tv. The company’s first
commercial, filmed in Dublin, was
designed to give DG renown as a
major computer supplier to large
users and to ease customers’
anxiety about buying a computer.
The commercial shows a Guinness
Group computer application that

monitors the sales of Guinness Stout
beer in 10,000 pubs across Ireland.
It focuses on the person who
purchased the DG computer, says
William J.P. Smith Jr., corporate
director of marketing communica-
tions at DG, who helped prepare the
commercial, along with a New York
advertising agency. The commercial
will also give publicity to Guinness
and could help sell DG computers to
Guinness distributors in the U.s..
The commercial is the first in a
series of four that will run in 12
major U.S. cities over the next two
years, and for which DG will spend
“millions of dollars.” The initial
commercial was aired in late July.
The next commercial will be about a
DG computer used in Aspen, Colo.,
to monitor city utilities and reserva-
tions during peak tourist seasons.
If one could go back 10 years, one
would hardly expect an OEM “iron”
vendor such as DG to be promoting a
“comfort” sell to small-business
executives, such as controllers in
Fortune 500 companies, and first-
time small-business system users.
Smith says data-processing manag-
ers already know about DG and its
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OUR NEWEST DEVELOPMENT
IN THE CONTINUING EXPANSION OF TE
UCSD p-SYSTEM™SOFTWARE. VERSION [\

JOHN BRACKETT, President, Sof Tech Microsystems

acked by a dedicated team of
professionals, SofTech Micro-
J systems continues to enhance
the world’s most widely-used, portable
software development system. Today
it’s the UCSD p-System, Version IV.

Able to run on most major
microprocessors including 8086, Z-80,
8080, 8085, 6502, 6809, 9900 and
LSI-11™, Version IV is the developer’s
tool to make perfect programs more
possible. It consolidates all the best fea-
tures of earlier versions, while allowing
for much larger applications, concurrent
processing and improved debugging.
With the addition of BASIC, more macro
cross-assemblers, and improved docu-
mentation, Version IV is truly a total,
professional software development
and execution environment.

And, it's backed by SofTech
Microsystems, the first to deliver a
complete, portable software system for
most major microprocessors with UCSD
Pascal™, FORTRAN-77, BASIC, and
multiple assemblers.

For tomorrow, the expansion
continues. More 16 bit microprocessor
installations. The performance impact
of native code generation. New system
utilities and languages. New tools for
creating applications more rapidly.

The SofTech Microsystems team is at
work today to increase your options
for the future.

Get the software system that’s
going places. Distribution licenses and
single copies available. Write or call for
details, so you can start going places, too.

MICROSYSTems

A SUBSIDIARY OF SOFTECH

For the software that’s going places.
9494 Black Mountain Road, San Diego,
CA 92126, (714) 578-6105
TWX 910-335-1594

UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California.
LSI-11 is a trademark of Digital Equipment Corp.
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products. Yet, the company views
the TV campaign as an extension of
its emphasis on end users. Company
and market research indicates that
users are more likely to team up
with a mature company that offers
sérvice as well as products.

Concerning DG’s use of TV to sell
products, company executive vice
president Herbert J. Richman says,
“Since this approach requires sub-
stantially increased awareness and
recognition of DG with a general-
business management audience,
individuals who make the final
approval concerning the procure-
ment of data-processing equipment,
we have selected television as the
way to reach these important
decision makers. Television is the
one common communication medi-
um that virtually everyone uses.”
Another DG spokesman points out
that, while the printed word creates
thousands of impressions, radio and
TV create tens of thousands of
impressions about their subject
matter.

Reaching the TV audience is a
very different experience for most
manufacturers than is advertising in
trade and business publications. A
commercial incorporates humor in a
serious subject to hold a viewer’s
attention, explains DG’s Smith. It is
shown during early-evening and
late-news programs, and on tennis
and golf telecasts. DG believes many
of the viewers it hopes to reach
watch these shows. Two versions of
the commercial are being run: a

Y2-min. version and a 1-min.
version.
The first commercial cost the

company about $200,000. Price to
air it is $1000 to $2000 for 1 min. on
the early-evening news, depending
on the city and the precise time slot,
and $1800 to $4000 for the same
amount of time on the late news,
which has more viewers, Smith
says.

The initial investment may seem
large, but commercials are cost-
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CONVERGENT, NCR SIGN OFFICE-SYSTEMS DEAL

Convergent Technologies, Inc., Santa Clara, Calif., and NCR Corp.'s newly
formed Office Systems Division have signed an OEM agreement in which
Convergent will supply hardware and software for the Dayton, Ohio,
company's upcoming line of office-systems equipment. The deal covers
Convergent's existing hardware and software and some products still in
development. NCR will add proprietary extensions to the word-processing
software available with the Convergent product. NCR’s office systems will be
announced within a few months, says a spokesman for the company. The
value of the contract has not been revealed.

effective. That surprises many
manufacturers, says Harry Viens,
director of corporate communica-
tions at Wang.

Wang aired its first commercial in
1977 on network TV and later on
some sports programs. Viens says
the commercial increased aware-
ness of Wang’s name and products
300 percent among professionals
and managers.

IBM’s name was then the one most
frequently mentioned in conjunction
with computers, and Wang wanted
prospects to consider Wang as well.
The company positioned itself as
closely to IBM as possible with a
commercial depicting Wang as
“David,” who kills “Goliath.”

The 30-sec. commercial shows a
company boardroom in which the
company president says he’d like to
buy from the giant computer
company. The president’s assistant,
David, says the company should go
with Wang, after which the room
shakes, signifying that Wang has
wounded the giant. Viens says the
commercial was very successful.

The company followed it with two
other commercials with “giant”
themes, aired from fall, 1978,
through spring, 1979. They were
aimed at gaining recognition for
Wang as a word-processing comput-
er supplier. Later in 1979, and into
1980, two more of the company’s
commercials emphasized its other
products, such as integrated-infor-
mation systems and the Mailway
electronic-mail system. The first
one showed a baby, symbolizing the
future; the second depicted an

electronic beam that was shot
through offices around the world,
and showed close-ups of CRT
screens. This fall, two more
commercials emphasizing office
scenes geared to people, problems
and solutions, will follow.

Wang has had impressive results.
The company conducts studies
among managers and professionals
of its brand recognition and that of
its competitiors in word-processing
systems and computers. The studies
include questions that ask what
name a manager thinks of when the
word “computer” is mentioned, and
also whether the manager can
identify named companies. Wang
claims results of such surveys show
that it is second only to 1BM. In late
1976, IBM’s total awareness level in
the described audience was about 79
percent, while Wang’s was 5
percent, Viens says. In a survey
completed in July, 1BM had more
than 99 percent overall awareness,
while Wang’s awareness percentage
had increased to 79.

He adds some helpful hints to
those considering launching a TV
campaign. “The bottom line on
television is that you can’t sell a
product, its features and its
benefits,” he says. A commercial
must also be informative and
entertaining to catch viewers’
attention.

Discussing Wang’s impressive re-
sults, Viens quips, “If there is one
thing I would like to convince other
computer companies to do, it would
be to stay out of television.”

—L. Valigra
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The only stat mux designed with the
on-line, real-time speed you need.

Data Express gives all the savings in phone lines
and modems that stat muxing offers plus extra
speed — speed enough for true echoplexing
without keyboard sponginess. Speed that equals
more through-put and efficiency for the users
behind your terminals.

Because Data Express mux’s employ a unique
“Addressed Character Block™ protocol, rather
than long-packet protocols of the X.25/HDLC
type, switching is faster for more efficient user/
computer interaction — with error correction
to protect your data. Only active channels are
addressed, using bandwidth more efficiently.

Diagnostics are simple. Reliability is at least
40,000 hours MTBF. Data Express — speeds up
interactive terminal communications and costs
less.

@

Call or write:

COMPRE COMM, INC.
3200 North Farber Drive,

P.O. Box 3570, Champai’;n, IL 61820,
(217) 352-2477. Or TWX 910-245-0153

The time-saving link in data communications

DATA EXPRESS

CIRCLE NO. 22 ON INQUIRY CARD

cech
I1)1th<:sis

adds personality to your products

No lights, buzzers or numbers
have ever replaced the human voice.
Telesensory Systems makes speech
simple by offering a choice of three
voice response boards. Simple to
interface, simple to use.

Consider speech for automated
test equipment, process control,
instrumentation, elevators and business
machines. Speech modules are available

from Telesensory for as little as $125
in single quantities.

e SPEECH 1000 — Natural sounding, life-like speech with linear
predictive coding.

o Series Il — Low-cost versatility with waveform encoding (invented
by Forrest Mozer).

o Series [l — Most economical synthesizer board with vocabulary.
Whether you're prototyping or in production, turn to Telesensory

for board level products supported by our own low-cost vocabulary

generation services. Call (415) 856-0225 for a speech demonstration.

TelesensorySpeechSystems

3408 Hillview Avenue, P.O. Box 10099, Palo Alto, CA 94304, (415) 856-TALK
CIRCLE NO. 23 ON INQUIRY CARD
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SHOWS & CONFERENCES
OCTOBER

20-24

21-23

21-23

21-23

21-24

22-23

25-28

25-28

25-30

26-28

27-29

27-29

Computerized Office Equipment Expo/Southwest,
Houston. Contact: Industrial & Scientific Conference
Management, Inc., 222 w. Adams St., Chicago, Ill.
60606, (312) 263-4866.

EFT Interchange Conference, Houston, sponsored
by the Electronic Funds Transfer Association. Con-
tact: The EFT Association, Suite 800, 1029 Vermont
Ave., N.w., Washington, D.C. 20005, (202) 783-3555.

Computer Showcase Expo, sponsored by Business
Week and Data Communications magazines, San
Francisco. Contact: Peter B. Young, The Interface
Group, 160 Speen St., Framingham, Mass. 01701,
(800) 225-4620.

Enterprise Information Systems Forum, Phoenix,
sponsored by Enterprise Information Systems, Inc.
Contact: EIS, P.0. Box 1154, Greenwich, Conn. 06830,
(203) 661-5492.

COMPUTA ’'81 Second International Computer
Technology Exhibition, Singapore, sponsored by the
Singapore Computer Society. Contact: Gerald G.
Kallman, U.s. Representative, 30 Journal Sq., Jersey
City, N.J. 07206, (201) 653-3304.

Magnetic Recording Conference, Santa Clara,
Calif., sponsored by the University of Santa Clara,
Memorex Corp. and the Charles Babbage Institute for
the History of Information Processing. Contact: F.
Gordon Smith, Memorex Corp., M/S 12-33, San Tomas
at Central Expressway, Santa Clara, Calif. 95052,
(408) 987-3960.

1981 Conference on Electrical Insulation and
Dielectric Phenomena, Whitehaven, Pa. Contact:
Dr. Chatham M. Cooke, Program Chairman, Bldg.
No10, High-Voltage Research Laboratory, Massachu-
setts Institute of Technology, 155 Massachusetts
Ave., Cambridge, Mass. 02139.

Issue '81, San Francisco, sponsored by Spss Inc.
Contact: Steve Hamburg, Issue Inc., P.0. Box 8224,
Chicago, Ill. 60680, (312) 329-2400.

44th Annual Meeting of the American Society for
Information Science, Washington, sponsored by
AsIS. Contact: Skip McAfee, Asis, 1010 16th St.,
N.W.., Washington, D.C. 20036, (202) 659-3644.

Computers in Aerospace Conference lll, San Diego,
Calif., sponsored by the A1AA Technical Committee on
Computer Systems, IEEE and ACM. Contact: Thomas
V. McTigue, McDonnell Aireraft Co., Box 516, St.
Louis, Mo. 63166, (314) 232-0232.

U.S. Department of Energy Contractors Office
Automation Conference, San Francisco. Contact:
Larry J. Little, University of California, Lawrence
Livermore National Laboratory, P.0. Box 808, -1455,
Livermore, Calif. 94550, (415) 422-0150.

Computer Graphics '81, London, England, spon-
sored by Computer Graphics World and Online
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Boost your profits with N EC printers.

NEC Information Systems, Inc.

They're less expensive going in, and ~ NEC printers have a mean time to Centronics, or RS-232C interfaces.

that's only the beginning. repair (MTTR) as low as 20 minutes Al use functional, easy-to-service
Our printers also give you extra against an industry average of one  single-board electronics, a one-piece
margins which no competitive hour. Meaning; your service force universal power supply, and digital
prmters oart trbafeh Heres hiow: can become three times as controls that eliminate many mov-
productive. ing parts. Plus 10 forms handlers
| L NEC printers W designed and built by NEC.
have up to = Next, Spinwriter e tckor 4 _
50% eZ/aer b printers have a dead Our Trimliner line printers print up
Cgfnrlt; ;mlz » on arrival (DOA) to 600 LPM. They hgve a 30-minute
printers, so rate of less than 1%, MTTR, the industry’s best_. A50%
| you stock significantly better better MTBF than competitive models.
Jewer spares | than And a variety of quietized packages.
Built-in quality bolsters profits. the 5% other manu-

inwriter™ tho cod facturers consider
Spinwriter " letter-quality printers ]
have 2 mean time between failure ;(E:gptable. S0 (‘1”1%
(MTBF) of up to 3000 hours (that’s , you can doc

about 18 months of normal opera- ;ﬁ%ﬁig&ig?ggem
tion), nearly twice the .
in dgétry avglrage m\'ﬁ"‘“ - horrendous time and
We've simnlified ' — costs of incoming Because our Spinwriter printers have an MTTR as low

| i p 1 inspections. as 20 minutes, one-third as long as
their de51gn and : All of which trans-  otbers, your servicemen can average
reducedb pa!()r(t).z lates to the kind ~ #hree times as many repairs per hour
counts by 60%. of value you take
Fesult: flewer parts, to the bank. Take the first step to improving
ess costly parts 3 AL

y part, W Spinwriter and your profits.

better odds that . Tomlner™ — Send for inf -
the part you Spinwriter priners, with an MIBF of up fo 3000 Trimliner end for information on NEC

need is the part hours, reduce your servicemen’s labor and travel models galore printers, or call your nearest
1s, administrati head and parts costs.
you have. Not costs, adaminisirative overiead and paris cos We've got 14 NECIS sales office.

to mention lower repair costs and different Spinwriter models, at speeds NEC Information Systems, Inc.
administrative overhead. up to 55 cps with Qume, Diablo, 5 Militia Drive Lexington, MA 02173

Our significantly better DOA rate lets you dock merge with confidence and save hundreds of dollars per unit

NECDOArate: «————=
less than 1%. ! _“ _,._-...-.H “”.“_

e et St LT
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Other printers’
DOA rate: more
than 5%.
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IEEE S-100 64K dynamic RAM board supports
Cromemco-type bank port/bank byte bank select;
16K block addressing (can be bank independent);
configurable as 16, 32, or 48K board without
removing devices. Supports DMA, and includes
fail-safe refresh circuitry (processor transparent
for Z80A or 8080 CPUs). 4116 RAMs; no wait
states at 4MHz.

Part of the CCS industrial quality S-100 product
line. Call or write for a free catalog.

California
Computer

Systems

250 Caribbean Drive
Sunnyvale, California 94086
(408) 734-5811

Telex 171959 CCS SUVL
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27-29

27-30

Conferences Ltd. Contact: Jerry Borrell, Library of
Congress, CRS-SPR 1M 413, Washington, D.C. 20540,
(202) 287-7062.

Cherry Hill '81 International Test Conference,
Philadelphia, sponsored by the IEEE Computer Socie-
ty Test Technology Committee and the Philadelphia
Section IEEE. Contact: Doris Thomas, P.0. Box 371,
Cedar Knolls, N.J. 07927, (201) 276-7120.

CAD/CAM Graphics Users Expo, Fort Worth, Texas,
sponsored by Computer Aided Manufacturing-Inter-
national, Inc., Contact: Rhonda Gerganess, CAM-I
Inc., 611 Ryan Plaza Dr., Suite 1107, Arlington, Texas
76011, (817) 265-5329.

OCTOBER 29-NOVEMBER 1

Southeast Computer Show & Office Equipment
Exposition, Atlanta, produced by The National
Computer Shows. Contact: The National Computer
Shows, 824 Boylston St., Chestnut Hill, Mass. 02167,
(617) 739-2000.

OCTOBER 30-NOVEMBER 1

South Florida Computer Showcase Expo, Miami,
sponsored by Business Week and Data Communica-
tion magazines. Contact: Peter B. Young, The Inter-
face Group, 160 Speen St., Framingham, Mass. 01701,
(800) 225-4620.

OCTOBER 31-NOVEMBER 1

Joint Annual Conference of the Society for Ad-
vanced Medical Systems and the Society for
Computer Medicine, Washington, sponsored by the
Society for Computer Medicine. Contact: Frederick
R. Jelovsek, M.D., Conference Chairman, SCM, 9650
Rockville Pike, Bethesda, Md. 20014, (401) 530-7120.

NOVEMBER

1-4

1-4

2-4

DPMA ’81 Conference, San Francisco, sponsored by
Data Processing Management Association. Contact:
Conference Coordinator, DPMA International Head-
quarters, 505 Busse Hwy., Park Ridge, Ill. 60068,
(312) 825-8124.

Satellite Communications Symposium, Atlanta.
Contact: Ray Stuart, General Manager, Satellite
Communications Division, Scientific-Atlanta, Inc.,
One Technology Pkwy, Box 105600, Atlanta, Ga.
30348, (404) 441-4000.

CEPA 1981 Fall Conference, Chicago, sponsored by
the Society for Computer Applications in Engineer-
ing, Planning and Architecture, Inc. Contact: Joseph
P. Harrison, City of Chicago, Bureau of Engineering,
320 N. Clark St., 7th Fl., Chicago, Ill. 60610, (312)
744-7807.

Federal Office Automation Conference, Washing-
ton, sponsored by the Federal Office Institute.
Contact: Federal Office Institute, P.0. Box E, Way-
land, Mass. 01778, (617) 358-5119.

NEPCON Northwest '81, San Mateo, Calif. Contact:
Cahners Exposition Group, 222 w. Adams St
Chicago, Ill. 60606, (312) 263-4866.
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UNIX-compatible
Idris operating
system, or DEC-
licensed RT11V4

memory

Chassis with
eight-quad-slot
backplane and
power supply

Dual double- Winchester hard
density floppy disk (equivalent
disk drives to four RLO1s)

30-inch-high,
office-style
enclosure,
including
cabling

tape backup

Guess Again.

The price tag on this remarkably potent

LSI-11/23 central
processor with
128 kbytes of

Floppy disk
controller, hard
disk controller,
and quad serial
interface

20.8 megabyte

Optional cartridge

other DEC-compatible products, just call. Or

LSI-11/23-based system is just $16,000. That’s mail us the coupon below.
well below the combined list price of itS COMPO- o mm = v - o - - -y
/ MMI10
nents and probably a lot less than you’d expect g = S A S - Jolir [
to pay. And this is only one of a whole series of 1 DEC-compatible systems. i
11/23 and 11/2 configurations we're offering : i
right now at special complete-system prices. i Name :
You don’t have to give up security for low 1 Address I
cost, either. These are carefully integrated and Ry _ i
fully DEC-software-compatible systems, backed 1  City, State, Zip 1
up by a free 90-day warranty, our very efficient i |
and economical module exchange service policy, 1 i
a complete documentation package, and our : Telephone ( ) !
eight years’ experience building DEC- e s S e :
compatible systems. I 4Tech Circle, Natick, MA 01760/(617) 655-1800 |
For more information on these and all our i |

CHARLES RIVER
DATA SYSTEMS

DEC and LSI-11 are trademarks of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories. Idris is a trademark of Whitesmiths, Ltd
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TERMINALS FROM TRANSNET

PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN « 36 MONTH LEASE PLAN
PURCHASE PER MONTH
PRICE 24 MOS. 36 MOS

DESCRIPTION 12 MOS

LA36 DECwriter Il ........... $1,095 $105 S 58 § 40
LA34 DECwriter IV........... 995 95 53 36
LA34 DECwriter IV Forms Ctrl. . 1,095 105 58 40
LA120 DECwriter Ill KSR . .. ... 2,295 220 122 83
LA120 DECwriter 1RO . ... ... 2,095 200 112 75

VT100 CRT DECscope ........
VT132 CRT DECscope ........

1,695 162 90 61
1,995 190 106 72

TI745 Portable Terminal ... ... 1,595 153 85 58

TI765 Bubble Memory Terminal 2,595 249 138 93

TEXAS Tl Insight 10 Terminal .. . ... 945 90 53 34

71785 Portable KSR, 120 CPS . 2,395 230 128 86

INRRAVI VISR ESE 11757 portable KSR, 120 CPS . 2845 273 152 102

1,695 162 90 61
219 211 117 80

T1810 RO Printer . ...
T1820 KSR Printer ...

DT80/1 CRT Terminal . ... 1695 162 90 61
o).\ y:\" o]V N DT80/3 CRT Terminal ....... 1295 125 70 48
DT80/5L APL 15" CRT . 2295 220 122 83

650 62 36 25
1,095 105 58 40
2195 211 117 80

945 91 51 34

1,095
1,295 125 70 48

895 86
1,075 103 57 39

2,895 278 154 104
3295 316 175 119

1,195 115 67 43
2195 211 17 80

GENERAL ELECTRIC
730 Desk Top Printer ........ 715 69 39 26
737 W/P Desk Top Printer .. .. 895 8 4 3
CENTRONICS L
FULL OWNERSHIP AFTER 12 OR 24 MONTHS « 10% PURCHASE OPTION AFTER 36 MONTHS

MICROCOMPUTERS
APPLE « COMMODORE ¢ HP85 » DEC LSI 11

ADM3A CRT Terminal ... ;
ADM31CRT Terminal .........
ADMA42 CRT Terminal ..

1420 CRT Terminal

1500 CRT Terminal ..........
1552 CRT Terminal ... ..

920 CRT Terminal . ..

950 CRT Terminal ... S
Letter Quality, 7715R0. ......
Letter Quality, 7725 KSR .. .. ..
2030 KSR Printer 30 CPS

2120 KSR Printer 120 CPS .

LEAR SIEGLER

HAZELTINE

TELEVIDEO
NEC SPINWRITER

ACCESSORIES AND PERIPHERAL EQUIPMENT
ACOUSTIC COUPLERS » MODEMS » THERMAL PAPER « RIBBONS * INTERFACE MODULES « FLOPPY DISK UNITS

1 RA NSNE T corporation

1945 ROUTE 22 « UNION, N.J. 07083 - (201) 688-7800
TWX 710-985-5485

h4

CIRCLE NO. 27 ON INQUIRY CARD

TEST DRIVE THE
NEW MADZAR Z.

THE LOW MILEAGE,
HIGH PERFORMANCE
MODEM. $117

The Madzar Z9600. The Z that out performs any other asynchronous
modem for all your short haul trips around town. Try a free trial test
drive of our Z for 30-days on credit approval. Be particular. Buy the
best and join the ranks of our growing list of customers like NASA,
Western Electric, G.E. and the U.S. Army to name a few.

m Up to 9600 BPS m Up to 10 mile range m Self Test m Transmit &
Receive Indicator m Power Indicator Light m Only $117 @ 100 pcs to

$167 unit quantity.

MADZAR Corporation, 37490 Glenmoor Dr., MADZAR
Fremont, CA 94536, (415) 794-7400 CORPORATION
54 CIRCLE NO. 28 ON INQUIRY CARD

For further information call or write

10-12

11-12

13-15

COMPEC (Computer Peripheral and Small Systems
Exhibition), Olympia, London. Contact: British Infor-
mation Services, 845 Third Ave., New York, N.Y.
10022, (212) 752-8400.

China Comm ’81, Beijing (Peking), China, sponsored
by the communications division of the Electronics
Industries Association and the National Council for
U.S.-China Trade. Contact: Clapp & Poliak Interna-
tional, 7315 Wisconsin Ave., Washington, D.C. 20014,
(301) 657-3090.

Invitational Computer Conference, Amsterdam, The
Netherlands. Contact: B.J. Johnson & Associates,
Inc., 2503 Eastbluff Dr., Suite 203, Newport Beach,
Calif. 92660, (714) 644-6037. Other dates and locations
available.

International Electronics Packaging Society Na-
tional Convention, Cleveland, sponsored by the IEPS.
Contact: William Jensen, Methode Electronics, Inc.,
7444 W. Wilson Ave., Chicago, Ill. 60656, (312)
867-9600.

ACM ’'81 Conference & Exposition, Los Angeles,
sponsored by the Institute of Electrical and Electron-
ics Engineers, Inc. Contact: Toni Shetler, Chairman,
Association for Computing Machinery '81, p.0. Box
24059, Village Station, Los Angeles, Calif. 90024,
(213) 536-9735.

The Association of Data-Processing Service Orga-
nizations 55th Management Conference and 21st
Annual Meeting, Las Vegas, Nev. Contact: Tom
Farewell, ADAPSO, 1300 N. 17th St., Suite 300,
Arlington, Va. 22209, (703) 522-5055.

Isratech ’81, Jerusalem, Israel. Contact: Shmuel
Ben-Tovim, Israel Trade Commissioner, Government
of Israel Trade Center, Empire State Building, 350
Fifth Ave., New York, N.Y. 10118, (212) 560-0660.

IECI '81 Seventh International Conference and
Exhibition on Industrial Control and Instrumenta-
tion, San Francisco. Contact: LeRoy Bushart, FMc,
328 Brokaw Rd., Santa Clara, Calif. 95052, (408)
289-3871.

Eighth Annual Computer Security Conference,
New York. Contact: John C. O’Mara, Executive
Director, Computer Security Institute, 43 Boston
Post Rd., Northboro, Mass. 01532, (617) 393-3663.

Midcon/’81 Show and Convention, Chicago, spon-
sored by Regions 4 and 5 and Chicago and Dallas
Sections of IEEE and Chicagoland and Southwest
Chapters of the ERA. Contact: Robert Myers, Commu-
nications Counsel, Electronics Conventions, Inc., 999
N. Sepulveda Blvd., El Segundo, Calif. 90245, (213)
772-2965.

14th Annual Connector Symposium, Philadelphia,
sponsored by the Electronic Connector Study Group,
Inc. Contact: Electronic Connector Study Group, Inc.,
P.0. Box 167, Fort Washington, Pa. 19034.

Los Angeles Computer Showcase Expo, Los Ange-
les, sponsored by Business Week and Data Conumauni-
cations magazines. Contact: Peter B. Young, The
Interface Group, 160 Speen St., Framingham, Mass.
01701, (800) 225-4620.
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They promise. We deliver.
Multi-user. Winchester. Hard Disk.

We’re complete.

Small to medium-sized
businesses get their data
processing needs met by
SDSystems computers.
Flexibility is the watchword with
this product range:

O The MS-20. A single-user
system with 2 Mb floppy
disk storage.

O The SD-200. A single/multi-
user system (1-5) with 2 Mb
floppy disk storage.

O The SD-605/610. A single/
multi-user system (1-5) with

5/10 Mb Winchester storage.

O The SD-700. A single/multi-
user system (1-5) with 32-96
Mb hard disk storage.

You won't spend much time or
money expanding your
computer capabilities. From
single to multi-user, from floppy
to hard disk storage — modular
additions eliminate costly
system replacements. Now.
And in the future.

We’ve been tested.

With years of experience, over
25,000 computer boards and
hundreds of computers
installed worldwide, SDSystems
has answers that streamline
data processing needs.

We deliver. Fast.

Delivery time for any of our
products is 30 days or less
from date of purchase. They're
all available. Today.

CIRCLE NO. 29 ON INQUIRY CARD

We’re always there.
SDSystems trains and supports
a network of local dealers.
Proven businessmen who offer
a wide variety of SDSystems-
approved, CPM-compatible
applications packages, end-
user training, and responsive
customer service.

Flexible. Fast Reliable.

For more facts, call (214)
340-03083, or write SDSystems,
Box 28810, Dallas, TX 75228.

A SYNTECH COMPANY.
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WHILE OUR COMPETITORS TALK
ABOUT PRINTER RELIABILITY,

-
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DATAROYAL PROVES IT.

Many printer companies talk about how reliable
their products are. But very few can publish hard
evidence supporting those claims.

Dataroyal knows that every printer breakdown,
service call, or extra maintenance procedure
increases the cost of owning and operating your
system. So we don’'t make claims we can’t prove.

Dataroyal tests our IPS-5000 printers non-stop at
100% duty cycle and page density. These printers
have now surpassed an MTBF (mean time between
failure) figure of 2000 hours-without failure,
maintenance, or any special treatment. Under
normal conditions, this performance rating means
years of reliable operation between service calls.

DATAROYAL

And our printhead life now exceeds 500 million
characters. All of this reliability spares you the
time and expense you might now be spending on your
existing printers.

This superior performance has made Dataroyal the
intelligent choice for major domestic and inter-
national OEM systems manufacturers. Want to see
our proof? Contact us, and we will send you our
latest test results. And that’s not just talk.

235 MAIN DUNSTABLE ROAD, NASHUA, NH (USA) 03061
603 / 8834157

2801 FAR HILLS AVENUE, SUITE 200 DAYTON, OHIO 45419
(513) 294-6426

160 CENTENNIAL WAY, EXECUTIVE PLAZA TUSTIN, CA. 92680
(714) 838-4530

INCORPORATED
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MMW IN WASHINGTON

The RFI affair—new
deadline, new uncertainties

Much of American business
stands to benefit from the Reagan
Administration’s concerted effort to
“get government off the backs” of
the American people. But this
month, in a significant departure
from Administration policy, com-
puter manufacturers find them-
selves facing a heightened federal
profile in their business lives. Oct. 1
was the deadline by which all new
equipment lines had to conform to
rigid radio frequency interference
(RFI) standards dictated by the
Federal Communications Commis-
sion (FCC).

The Oct. 1 date is the second of
three included in the commission’s
policy adopted late last year. Since
Jan. 1, equipment lines that entered
production before the standards’
initiation and that do not meet the
new standards have had to carry a
label stating that fact. And on Oct.
1, 1983, all equipment, regardless of
when it went into production, will
have to meet the FCC standards.

The regulations divide computers
into two groups: Class A computers
are those used in commercial
markets; Class B computers are
those purchased for home use and
include electronic games. Before the
date of initial production, manufac-
turers are required to file a report
with the rcc, verifying that they
have tested the Class A computers
and that they conform with the
standards. Class B equipment can’t
be sold until a grant of certification
is received from the FcCC.

In the sometimes curious mindset
of federal regulatory agencies, the
FCC regards its RFI policy as a
natural extension of its legal
responsibility to referee the use of
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“The market is the best regulator,” says
industry representative Ron Wheatley in
response tonew FCCregulations.

the electromagnetic spectrum, no
matter where that responsibility
may take it in the private sector.
Indeed, few could argue that
interference-free communications is
a legitimate role for government in a
society that has become increasing-
ly dependent on the telephone,
television and business radio. But
the timing of the FcC’s decision on
RFI and the computer industry
strikes some as being haphazard
and even unjustified.

The commission’s initial foray into
computer RFI came in 1976, about
the same time the FCC was making
similar efforts to regulate RFI in
other kinds of equipment, such as
cash registers and cable television
hardware.

But after an initial “notice of
proposed rulemaking” was pub-

lished, which sought comment on a
list of proposed regulations, the Fcc
abandoned the project for three
years. Finally, in 1979, the commis-
sion announced a complete set of
standards to go into effect in July,
1980.

FCC spokesmen claim the reason
for its go-slow-then-fast policy was
due to fears that the growing home
computer business might cause
serious interference problems, not
only with broadcast television, but
also with more critical modes of
communication. These officials cite
examples of interference with police
communications and at least one
instance of interference between
pilots and ground controllers at a
U.S. Air Force base outside Wash-
ington. “We caught it before it
became a really big problem,” says
Herman Garland, an FCC engineer-
ing adviser.

But industry representatives
offer a different explanation. They
believe that the commission, stung
by criticism of the way it handled
the citizens’-band radio craze,
feared a similar rush of complaints
caused by massive radio communi-
cations disruptions as computers
proliferated, particularly in homes.
Industry sources say the Fcc, at the
expense of industry, used isolated
RFI examples to justify a wholesale
federal intrusion into a process that
was already evolving well.

The proposed regulations stirred
considerable controversy. Some 25
parties responded to the 1976 FCC
proposal, with most opposing the
commission’s tilling of these previ-
ously unplowed grounds. Some
groups, including the Computer and
Business Equipment Manufacturers
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Association (CBEMA), said they
opposed the regulations, but sug-
gested a set of standards if the FcC
insisted on pursuing its goal of
regulation.

“We were moving in the direction
of self-regulation,” notes Ron
Wheatley of CBEMA’s council for
regulatory affairs. “I think that if
computer manufacturers were
going to succeed, they would have
to have their own standards. The
market is the best regulator.”

In its haste to adopt its
regulatory policy, the FCC accepted
most of the suggestions CBEMA had
offered, a concession that somewhat
softened the blow to an industry
unaccustomed to federal supervi-
sion of its technical achievement.
But industry insisted that the
commission’s original compliance
deadline of July, 1980, was impossi-
ble to meet. After another round of
legal filing and counterfiling, during
which industry argued in vain for a
seven-year adjustment period, the
commission finally ordered the
series of deadlines currently im-
posed.

Regardless of when the regula-
tions went into effect, there can be
no doubt that they will have a
significant impact on the industry
and its customers. While he
hesitates to cite specific figures,
CBEMA’s Wheatley believes the
policy will have a “tremendous
impact” on computer manufactur-
ers. “Suddenly, we are being asked
to comply with a whole new set of
regulations that were not around
before,” he says. “There is bound to
be an impact on our marketing and
on our costs. We are going to have
to build test sites, buy testing
equipment and deal with a new
environment of deadlines, defini-
tions and paperwork.”

Such factors, says Wheatley,
have caused uncertainties in the
industry that can only intensify as
manufacturers watch potential mar-
kets slip away while waiting for a
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certification from the government.
In fact, the dynamics of the industry
were a concern in the FCC’s order
implementing its RFI standards.
The order stated that changes in
technology, marketing and its own
“increased familiarity” with com-
puter products might be sufficient
reason for the commission to
“revisit” its policy. To monitor the
industry, the commission has estab-
lished a computing device panel to

examine the effectiveness of its
policy periodically, its enforcement
and complaints about it.

But it is far too early to know
what impact the policy has had on
the industry or its markets. Nor are
there any early indications that the
government, unlike its efforts to get
government off the backs of
numerous other industries, is pre-
pared to allow the industry to police
itself. —Arthur Hill

MINIBITS
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ETHERNET STARTER KIT OFFERED

Interest in Ethernet and UNIX is spawning a variety of products. The latest is
available from 3com Corp., Mountain View, Calif., which has introduced a
“starter kit for Ethernet aficionados and networking software for UNIX.
3coM’s Ethernet transceiver and starter package includes a designer’s guide,
a set of three transceivers with the required interconnect cables, terminators
and a two-page summary of Ethernet’s specifications and Digital Equipment
Corp.-Intel-Xerox Ethernet specifications. Larry Hartge, 3com president, says
the starter kit will help speed design of Ethernet-compatible devices by
answering questions about the design of line-driver/line-receiver circuits that
link the transceivers and controllers. The kit sells for $2600. 3com has also
introduced what it claims is the first commercially available networking
protocol software for the UNIX operating system. Aimed at large and small
machines, UNET is said to run with any system using version 7 of UNIX. Written
in C, UNET enables users to build virtual terminals, and features automatic
pass-through and remote file-transfer capabilities. A program license fee of
$7500 includes the license and one binary copy.

INTEL CUTS BUBBLE MEMORY PRICES

Following last year’'s 40 percent price cuts for the 7220-1 bubble-memory
controller and the BPK70 1M-byte bubble-memory subsystem, Intel Corp.,
Santa Clara, Calif., again slashed bubble-memory prices more than 40
percent this year. The BPK72-2 prototype-kit price has been lowered to $995,
with off-the-shelf availability. The volume price of the BPK70-1 and 7220-1 is
now $595 for 5000-unit orders. The company attributes the price reductions to
an increase in volume orders for 12- to 24-month periods and a move down
the cost/volume learning curve as the company accumulates manufacturing
experience. The company claims this year's $50-million magnetic-bubble-
memory market will double to $100 million in 1982 and the number of units
sold will quadruple. While the 7220-1 and the BPK70 are used primarily in
industrial control, avionics and military areas, Intel expects markets for bubble
memories to expand to such commercial areas as numerically controlled
machine tools, industrial-control and geophysical applications.

ASSOCIATION FOR SOFTWARE PROTECTORS FORMED

Software piracy is a growing problem for developers, OEMs, consultants
and end users. Software protectors don’t usually get the chance to meet to
share common problems and solutions. However, an Association for Software
Protection, Inc., has recently been formed as a first step toward eliminating
black marketing and the ignorance surrounding software licensing. Those
interested in supporting or participating in the organization should write to:
Robin Robinson, 2441 Honolulu Ave., Montrose, Calif. 91020 or Dale
Coleman, s & H Computer Systems, Inc., 1027 17th Ave., S., Nashville, Tenn.
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If you're thinking small systems...

put our technology behind your nameplate.

Our competitive edge has always been our
technology. Our ability to originate and apply
innovative scientific and engineering ideas has
made us a leader in the peripherals industry.

It’s easy to grow with Control Data.

Everyone needs the kind of products that offer
upgrade ability without expensive software
modification. We've always stressed compatibility
within our product lines. So that larger disk
drives or faster printers can be integrated easily.
And we have a broader range of peripheral
products than any other OEM.

But we don't stop there. We believe that

G

service is just as important to the customer as
the quality of our hardware.

Quality in our OEM service and support, too.

Our customers can rely on our maintenance
organization of several thousand qualified
customer engineers. And our spare parts depots
are strategically located all over the world.

Let us share the secrets of our success with you.
We've learned a lot in building a billion dollar
peripheral products business.

Call us today. (612) 853-7600. Or write OEM,
Control Data Corporation, HQN11I, PO. Box 0,
Minneapolis, MN 55440.

CONTROL DATA
CORPORATION

Addressing society’s major unmet needs
as profitable business opportunities
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Used to be, upgrading a single disk drive
meant sinking a heap of money and man-
hours into system redesign.

The interfaces were that incompatible.
Not anymore. Now, with the help of our
SA1400 intelligent controllers, every Shugart

low cost drive has one common interface.
Our new SASI™(Shugart Associates System
Interface).

Design it into your system once—then
reap the benefits for generations to come.

Add data storage. Beef up your product
line. Upgrade or modify. All virtually at will,
without the fuss and colossal cost of
traditional hardware or software
changes.

WITHOUR
DISK INTERFACE,
HAVE THIS

Fact is, thanks to SASI our 96-TFI
Minifloppy™ looks the same to your system
as our 14-mch Winchester Same status lines.
Same controls. Same commands.

But don' forget, at the heart of our new
standard interface is something remarkable
in itself.

A Shugart SA1400 series controller

It performs all the automatic, high perfor-
mance functions that your CPU shouldn't
have to handle.

Like error detection and correction,
implied search and verify, and overlapped

seek. Then theres data separation
and sector buffering. Even

e

b,
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STANDARD
YOU WILL NEVER
PROBLEM.

plug-in PROM diagnostics.

It also gives you—without
design overhead — all the
electronics youll need to
slip in the perfect Winchester
backup. Be it a floppy,
Minifloppy or streaming tape.

To ensure faster time to market—
and reliability consistent with eight years
of industry leadership—every SA1400
controller comes already assembled and tested.

And has for over a year.

Whats more, our SA1400 family is available today.
With one interface, to fit every disk drive we make.

Or ever plan to make.

Which means, simply, that while our

technologies are destined to forge ahead,
your Shugart SASI interface will always be
around. And so will we.

Creating products, not problems.

For more information, contact
Shugart Associates, 475 Oakmead
Parkway, Sunnyvale, California
94086. Or simply telephone us

at (408) 733-0100.
Hamilton/Avnet, authorized

distributor. ShU g Grt

Right from the start.
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Cameo Makes Your Micro
Big Enough for Big Business

When you want a data base for your micro that
will grow as fast as you do — look to Cameo.
Whether your business is commercial, educa-
tional or institutional — for large inventories,
massive mail lists, extensive accounts receivable
and effective cash management — Cameo has
the system to meet your needs.

Cameo’s Cartridge Disk Subsystem provides
reliable mass storage for most popular micros*.
The Cameo subsystem gives you up to 100 times
the storage capacity of floppies, while retaining
the same flexibility that floppy media provide.
With Cameo’s system you can remove, copy and
back-up massive amounts of data quickly and
easily. And, byte-for-byte, cartridge disk mass
storage is more economical than floppy disks.
Even today’s new technologies cannot give you
the reliability, flexibility and back-up capability
that Cameo provides.

Installation and start-up is simple. Cameo’s sub-
system is compatible with most operating systems,
eliminating the need for additional complex pro-
gramming. Make Cameo your micro mass storage
connection. Call today for the location of the dealer
nearest you.

*Apple, TRS-80 Model I & II, Heath H89 and most S-100’s

Cameo Electronics, Inc.
1626 Clementine Street
Anaheim, CA 92802
(714) 535-1682

European Distributor

Cameo Electronic Vertriebs-Gmbh
Escherstrasse 3, D-8121 Eberfing
West Germany

Tel: 8802-8363 TELEX: 59903

CAMEO

Sculptured Brilliance
in Mass Storage

SEE US AT COMDEX
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PRODUCT FOCUS

IBM personal computer may
be boon to service revenues

Should 1BM Corp.’s new personal
computer win big in the personal-
and small-business-computer mar-
kets, independent software suppli-
ers, distributors, retailers and
potential plug-compatible system
manufacturers will not be the only
ones with dollar signs dancing in
their heads. Organizations provid-
ing service—including IBM and
Sears, Roebuck and Co.—will be
able to fatten service coffers, aided
by the fact that both companies are
household words.

IBM, intends to support any
product displaying its logo, includ-
ing hardware and software. Non-on-
site service charges will average 10
to 15 percent of purchase price
annually, which is in line with
charges of other major manufactur-
ers. If estimates made by various
industry groups hold true, some of
these charges could be applied to
retail sales, which will exceed $1
billion in 1984, according to a
projection by Future Computing,
Inc., Richardson, Texas.

Neither IBM nor Sears has the
overhead entailed by starting a
service organization from scratch.

IBM will service the products
through its product centers under a
90-day warranty. An element-
exchange program will cover post-
warranty maintenance. 1BM will
pick up any part, excluding the cpu,
within a 80-mile radius of a product
center, and give the user a
replacement until the original is
repaired. The CPU is taken to the
production center for repair. Rates
are 10 to 15 percent of purchase
price, and the cost of the 90-day
warranty period is deducted.

Sears views service as key in
merchandising a computer. “We
intend to be premiere in servicing
this type of product,” says John M.
Purtell, national manager of Sears
Business Systems Centers, who
expects service operations to be
profitable within one year. The five
centers are a new effort by Sears,
and are being established in Boston,
Chicago and Dallas. They are
fashioned after 1BM and Xerox
stores, and are distinct from regular
Sears retail outlets, some of which
sell Atari, Inc.’s personal computer.
The centers cater to the small-
business user who will buy an 1BM

computer for $3500 to $5000,
including software. The centers will
handle other office equipment, word
processors and personal computers.

Purtell stresses that one supplier
for all needs—hardware, software
and service—will attract customers.
He admits that Sears will compete
with IBM somewhat in servicing
customers, but expects that the
competition will be viewed as
helpful by 1BM. “The people who
sold the machine to the customer
are at the local store, which will be
convenient,” he says.

Sears has a large service network
for its retail-store products, and can
use its technician-training centers
and inventory-control procedures.

Several service offerings are
waiting in the wings. For example, a
customer can take the product to
the store or receive an on-site visit.
Charges for each service are not
set, but are expected to be
competitive with 1BM’s. After the
90-day free parts and labor warran-
ty expires, the customer can choose
a flat-fee maintenance agreement or
service on a time and materials
basis. —L. Valigra

Digital Equipment Corp.,a veteranin
the service business, has examined a
number of ways to maintain low-end
products and to continue making
money. Machines should be built so
that they do not break, because more
money is made when fewer machines
break, says Henry Ancona, corporate
marketing manager for bec’s Custom-
er Services Organization, Maynard,
Mass. The company offers a mainte-
nance contract that is inexpensive to

DEC INSTITUTES ‘WAREHOUSE ON WHEELS’

the user and meets the user’s needs.

DEC has instituted a program,
including hardware and software
maintenance and instructions on
using equipment, that is priced at less
than $100 a month. Ancona says the
service includes a toll-free hot line
that can solve many problems. It also
includes a “warehouse on wheels”
program, in which hundreds of vans
worldwide carry spares and a
complete unit. Each van is manned by

a field-service engineer.

The company has also lowered
customer-service costs, and last
month began a carry-in program, with
a pilot project in Washington, D.c.
Customers can save as much as
one-third of maintenance costs by
carrying portable computers and
word processors into DEC service
centers. The company plans to open
such programs nationwide, Ancona
says.
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Gaining market share
is IBM’s challenge

1BM Corp.’s personal computer, a
“market-share” product that some
researchers project will achieve
retail sales as high as $1 billion by
1984, has set some new patterns,
even within 1BM. The giant’s high
degree of vertical integration re-
versed itself when the company
turned to outside sources to provide
hardware, software, distribution
channels and service. Many indus-
try observers term the moves
necessary if IBM wants to gobble
market share and climb to the top
slot.

“IBM wants the personal comput-

64

IBM’s personal computer, priced at $1595 to $6000, is expected to gain significant market

er to be the most accepted IBM
product ever,” says C.B. Rogers
Jr., vice president and group
executive, General Business Group.
GBG announced the company’s
lowest priced, low-end computer in
mid-August. Prices for the personal
computer, which is intended for use
in homes, educational facilities and
small businesses, start at $1565 (see
“A glance at IBM’s personal comput-
er,” p. 66).

The company is on its way to
becoming an even more widely
known household word than it is
now because the product’s introduc-

IBM’s personal computer is positioned
between the Apple Il and Ill, models that
have helped place Apple Computer in the top
market slot.

x

share.
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Kierulff salutes Innovators In Electronics
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1500 Lines Per Minute
From Dataproducts.
Immediate Delivery From Kierulff.

[ )"I?(:T‘Il_tl‘ljt]F{:\l:[IJ:V(t‘fn;lﬁij‘]“\r\ with millions of Band Printers (300 Ipm and .OOO 1})1n),
ifs Etack fight new. They a pages of output the M-120 and M-200 Matrix Printers
; per year. (120 Ipm and 200 lpm), and the letter
T quality D-50 Daisy Wheel Printer are
s also ready for fast delivery.

Looking for quality and speed in a
printer? Look to the distributor that
gives immediate service. Look to
Kierulff for Dataproducts printers.

are ready for immediate
oft-the-shelf delivery to :
vou from 25 Distribution diagnostic
Also in stock
is the 900 Ipm
B-900 Band
Printer, which

provides excel-

Centers across the country.
And good delivery on the
exclusive BP-1500 High
Performance Band Printer.

New high speed line s
< . 5 ; lent print qulifV ELECTRONICS
The BP-1500 is the first A HEE K
in a new high speed line that . gt an‘d :»1mplAe (@ 'ERULFF
delivers 1500 Ipm with a 48 operation, and built-in diagnostics
character set or 1200 Ipm with a and parts interchangeability.

64 character set. The BP-1500 A variety of speeds The [)igtrib‘Ji§Qf1
combines minimal maintenance The famous B-300 and B-600 Solution For The '80s

A DIVISION OF DUCOMMUN INCORPORATED

Austin, TX (512) 835-2090 Baltimore/ Philadelphia/Washington, DC. (201) 575-6750 Boston, MA (617) 935-5134 Chicago, IL (312) 640-0200 Cleveland, OH (216) 587-6558 or
(800) 362-1921/(800) 321-1436 Connecticut (203) 265-1115 Dallas, TX (214) 343-2400 or (800) 442-1041 Denver, CO (303) 371-6500 Florida (813) 576-1966

South Florida (305) 652-6950 or (305) 463-4940 Greensboro, NC (919) 852-9440 Houston, TX (71¢

30-7030 Los Angeles, CA (213) 725-0325 or San Fernando Valley

(213) 994-0316 Milwaukee, Wi (414) 784-8160 Minnesota (612) 941-7500 New Jersey (201) 575-6750 New York (516) 365-3418 Orange County, CA (714) 731-5711
Palo Alto, CA (415) 968-6292 Phoenix, AZ (602) 243-4101 Portland, OR (503) 641-9150  Sacramento, CA (916) 924-8522 Salt Lake City, UT (801) 973-6913 San Diego, CA
(714) 278-2112 Seattle, WA (206) 575-4420 St. Louis, MO (314) 739-0855 or (800) 325-1039 Tucson, AZ (602) 624-9986 Tulsa, OK (918) 252-7537 or (800) 722-3900

INTERNATIONAL
CALIFORNIA, Compton (213) 774-7364, 2301 E. Del Amo Blvd. 90220. TWX: 910-346-6319, Outside LA Area (800) 645-5252
NEW YORK, Hauppauge, LI (516) 273-8100, 330 Motor Parkway 11787. Telex: 1432333
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tion resounded among consumers
and the computer industry. Even
Time magazine included an article
about the product, in which
computer-industry observers specu-
lated about the creation of new
businesses, such as software houses
and plug-compatible vendors, all
based on 1BM’s new product. Those
observers expect top-seeded Apple
Computer, Inc., which holds about
25 percent of the market, to be
bruised most by the newcomer. IBM
claims it has adequate facilities to
support the big demand, but will
not comment on manufacturing
volumes at its Boca Raton, Fla.,
plant.

The personal-computer market is

huge, according to figures from
Venture Development Corp.,
Wellesley, Mass. VDC projects that 2
million personal computers priced at
less than $10,000 will be shipped in
1985, an increase from less than
400,000 units in 1980. The fastest
growing user segment will be
business users, a category that is
expected to increase 52 percent
annually. Shipments of small-busi-
ness computers priced at $5000 to
$20,000 will increase about 33
percent annually in the four-year
period until 1984, reaching almost
130,000 units in 1984, which
represents about $2 billion.

IBM's most formidable challenge
may be to gain market share quickly

and carefully among established
competitors. To do this, the
company has solicited outside help.
“1BM has recognized that the
third-party community is absolutely
essential to success,” says a report
by Future Computing, Inc., Rich-
ardson, Texas. Although typically
the source of all things to its buyers,
IBM has turned to outside distribu-
tors, software suppliers and service
people for this product. The
personal computer will be sold
through ComputerLand dealers;
Sears, Roebuck and Co.’s new
business-machine stores (see “IBM
personal computer may be a boon to
service revenues,” p. 63); the three
IBM Product Centers in Baltimore,

Even though IBM Corp. does not
employ new technologies in its new
personal computer, the product does
include some impressive specifica-
tion. It features total user memory that
can be expanded to 256K bytes, a
16-bit Intel 8088 pp, and a price
competitive with similar computers on
the market.

The entry-level system, priced at
$1565, includes 40K bytes of ROM,
Microsoft, Inc.’s BASIC interpreter, 16K
bytes of user memory with 9-bit parity
check and power-on diagnostics. An
RF modulator for links to a television
and an audio tape-cassette player
must be purchased separately.

A business sytem with color
graphics, two diskette drives and a
printer is priced at $4500. Volume
discounts ranging from five to 15
percent, depending on volume, are
available.

“The 256K bytes of user memory is
somewhat unique in this machine’s
price range,” contends P.D. Don
Estridge, director of entry systems
business, 1BM Information Systems
Division, Boca Raton, Fla. The
personal computer’'s price ranges to
$6000, and will not compete with the
model introduced about a week
earlier, the System/23 Datamaster,
which is priced at more than $9000
and sold through 200 i1BM branch
offices.

The personal computer has a
detachable keyboard with a flexible

A GLANCE AT IBM’'S PERSONAL COMPUTER

6-ft. cable. The 256-Ascil-character
keyboard is unique to this 1BM
product, and includes 83 function
keys with 10 keys for numeric entry
and cursor control and 10 keys for
scrolling and editing.

The basic system console includes
sound and speakers, five expansion
slots for added memory, a display, a
printer, communications and game
adapters. Two 5Y-in. floppy-disk
drives, probably from Tandon Corp.,
can be used, each having 160K bytes
of memory.

An 80-cps dot-matrix printer, be-
lieved to be an Epson America, Inc.,
Mx-80, has a Centronics parallel
interface, enabling printers such as a
letter-quality NEC Information Sys-
tems, Inc., Spinwriter to work with the
system. An Rs232 interface is also
available. Two computers cannot
share a printer. The monochrome
display with a 25-line x 80-character
screen is manufactured to 1BM
specifications by an unspecified
vendor in Taiwan.

1BM chose the 8088 pp with an 8-bit
bus rather than the 8086 partially
because it is economical to attach
low-cost features to an 8088-based
system, says Wiliam L. Sydnes,
engineering manager for entry-level
small systems, 1SD, Boca Raton.

Line and point graphics can be
programmed into the computer by
using the BASIC interpreter. As many
as 16 colors can be used during 640-

X 200-dpi medium- and 320- X
200-dpi high-resolution graphics
modes. A plug-in card with the
graphics and color capabilities has
16K RAM, and can be linked to a color
monitor using standard composite-
video or direct-drive techniques. For
example, a $1000 Hitachi color
monitor was hooked by direct-drive
monitor at a press demonstration
given by IBM.

The operating system was devel-
oped by Microsoft, Inc., and is called
IBM personal computer DOs. The
BASIC interpreter is available in
cassette, diskette and advanced
versions. The cassette version is
included in the 40k ROM in every
system; the two other versions are
optional. 1BM intends to offer ucsp
p-System and cp/M-86 operating
systems in the near future. A
Microsoft Pascal compiler will be
available this month.

Communications include Teletype
links to pair the system with a
mainframe and forthcoming extend-
ed-bisynchronous 3270 emulation
using EBCDIC. It probably will require a
translation table to the Ascil personal
computer, a spokesman says.

Detailed specifications on the
product, bus interfaces and additional
cards are expected to be offered with
deliveries this month, enabling other
manufacturers to supply products for
the system, possibly based on the
Intel co-processors.
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International Data Base Systems proudly announces
the marriage of the relational and CODASYL approaches
to data base management systems

Now you can confidently

build and maintain superior

data base applications

using a proven combination of
easy-to-use relational concepts and
practical, efficient CODASYL methods.

Why have to choose between the CODASYL and
relational approaches to data base management
systems? International Data Base Systems has
brought together the best of both worlds in SEED,
the data base management system that works with
you to control your company’s information resource,
increase its value, and reduce its cost. SEED does this
by helping you save time, improve productivity, and
reduce errors and wasted effort. And SEED does this
in more ways, and on a wider range of operating
systems and computers, than any DBMS available
today.

e SEED supports a variety of logical views,
including flat file (relational), hierarchical, and
network — or any combination of these.

e SEED gives the data base designer a choice of
methods for storing information and for
representing the relationships among records.

e SEED permits you to use a combination of
chaining and indexing modes to facilitate data
access.

SEED allows you to select the physical design that
is most efficient
for your appli-
cations environ-
ment, and tune it
to keep it per-
forming  opti-
mally.

® SEED frees the
end user from
concern with
the physical rep-
resentation  of
the data or even
the details of its logical structure.

Once the data base has been specified, the user can
retrieve information without knowing how or
where it’s stored. And data independence assures
that an application is protected from changes to the
data structure.

SEED helps you protect your data base investment
by guaranteeing both the security and the integrity
of your data base.

SEED adds another level of password control to
supplement the security features of your host
computer, and SEED’s powerful journaling
facility lets you easily restore your data base after a
crash or unsuccessful transaction.

e SEED minimizes the memory requirements for storing and
manipulating your data base, so it will cost less to maintain and
may be accessed more quickly.

e SEED runs on a variety of hardware, incluc 1g DEC® VAX®,

DECsystem-10®, DECSYSTEM-20®, PDP®-11; IBM
370/3000/4300; CDC 6000 and Cyber series; HP3000; Prime
50 Series; Perkin-Elmer 3200; and MODCOMP IV and
Classic.

They’re not the simple dreams on which computer promises are
based; rather, these are proven capabilities that deliver DBMS
performance today in installations around the world, from New
England to California, from New Zealand to Iceland.

SEED helps data processing organizations of all sizes in many
ways: ® save time by adding new data and new applications
without changing existing programs; ® improve productivity by
enabling programmers to devote their time to developing new
applications rather than updating existing ones; ® improve
computer efficiency by storing data in less space, and reducing
access time; ® reduce errors by centralizing data management to
minimize redundancy; and e simplify updates and help prevent
inconsistency while also making it easier to protect the data from
unauthorized access or alteration.

SEED, KERNEL, HARVEST, BLOOM, VISTA, GARDEN and SPROUT are trademarks of International Data Base Systems, Inc.

DEC, VAX, DECsystem-10, DECSYSTEM-20, and PDP are registered

of Digital C

Photograph courtesy of The Art Institute of Chicago

International Data Base Systems, Inc.
Western Region 20675 Western Avenue

2300 Walnut Street Philadelphia, PA 19103 215-568-2424

Suite 204 Torrance, CA 90501 213-320-3680
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The central part of the
SEED DBMS is the
SEED KERNEL — a
CODASYL-compliant
Data Description Lan-
uage and Data Manipu-
ation Language, en-
hanced by a group of
utilities that help
measure and improve
performance.

BLOOM is a non-pro-
cedural report writer
that produces detailed,
attractive output from a
few simple instructions.
You can specify report
formats without concern
about how to locate the
data, and store and reuse
such formats as desired.

SPROUT is a batch
processor for loading or
unloading the data base.
You can easily convert
existing sequential files
to a SEED data base, a
SEED data base to a
sequential file, ora SEED
data base from one
structure to a new
structure.

TIDBS 2300 Walnur St.

1 Management System.

: O Please call me to discuss my specific requirements.
! O Please send additional information on SEED and its

features.

0 Please add my name to your mailing list.

“Philadelphia, PA 19103 215-568-2424
:I would like to learn more about the SEED Data Base

HARVEST is an excep-
tionally easy-to-use
query language that
rovides a relational-like
interface to a SEED data
base. HARVEST auto-
matically navigates the
data base, quickly
locating and retrieving
information.

GARDEN is an inter-
active Data Manipulation
Language that serves as
an applications develop-
ment tool. You can
update or verify the
contents of the data base,
or test the validity of a
program procedure,
without having to write a
host language program.
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...expanding to eight

Satellite Processors
at down=-to-earth cost!

Make MICROMATION’s MARINER your entry-level system. System expan-

sion is easy and inexpensive; plug in another Satellite processor card, connect a
terminal, and you have multiprocessor, multitasking lift-off!

Each user has his own processor and 64K bytes of dynamic RAM, keeping

MARINER performance up under loads that make single-processor sys-

tems sag. A separate 4-MHz Master processor and memory hold costs

down by managing the sharing of MARINER'’s built-in 22M-

byte Winchester disk drive, 8-inch floppy disk and 1/4-inch

streaming tape drive.

There’s nothing nebulous about MARINER's flexibility. Oper-

ate with CP/M, MP/M, or the new, high-speed DBOS (CP/M

compatible) and you’ll have a galaxy of software available for

applications.

Program satellites with BASIC, COBOL, or FORTRAN, use them for word

processing, general accounting, any of a multitude of tasks, each with complete

independence. And MARINER’s M/LINK modem communicates at 2400 baud

on standard voice-grade phone lines, using SDLC, BI-SYNC, or X.25. Sounds

universal? MARINER is.

MARINER’s attractive, freestanding cabinet houses the Master and up to
eight Satellite processors. And it’s only 14" x 20” x 29" in size, so it fits in

beautifully, quietly, anywhere!

Get a world of additional information about MARINER now by calling your

MICROMATION dealer. If you need help in locating the dealer nearest you,
or if you would like to hear about our special support program for systems

integrators and OEM manufacturers, call MICROMATION now!

1620 Montgomery Street, San Francisco, CA 94111, 415/398-0289 TLX: 172457

CP/M and MP/M are trademarks of Digital Research, Inc.
DBOS is a trademark of MicroConcepts, Inc.
MARINER (Pat. Appd. For) is a trademark of MICROMATION, INC.

The background to the MARINER system on the facing page is a photograph of the
Lagoon Nebula, which can be seen with the aid of binoculars in the constellation
Sagittarius.

PALOMAR OBSERVATORY, CALIFORNIA INSTITUTE OF TECHNOLOGY,
copyright by the California Institute of Technology. (Palomar Observatory photograph)
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Play with a full

Introducing the
RM 65 line of
microcomputer
boards.

The RM 65 line gives you
the options and flexibility to
design precisely the micro-

computer systems you need.

And you can do it quickly
and economically. Because
you're offered so many
design alternatives.

Application software for
the RM 65 line, for example,
can be programmed in a
number of languages:
BASIC, PL/65, FORTH and
Assembly Language. -

RM 65 uses a mother-
board interconnect concept
so any card will fit any slot.

You can choose either
edge connector or Eurocard
versions.

And a set of card cages
allows a broad variety of
packaging options.

-
.
.=
-8

. schedule time at one of

Single Board

Computer Module
R6502 CPU, 2K bytes
static RAM, 16K bytes
PROM/ROM capacity, an
R6522 VIA and support
circuitry on a single RM 65
module.

Memory Modules

* 8K Static RAM

* 32K Dynamic RAM

* 16K PROM/ROM
Input/Output Modules

* GP 1/O and Timer
*ACIA (RS232C)

Intelligent Peripheral

Controller Modules

* |[EEE-488 Bus Interface

* Floppy Disk Controller

* CRT Controller

Accessories

* 4 and 8-slot Card Cages

* Design Prototyping
Module

* Extender Module

» Single-Card AIM 65
Adaptor

* Adaptor/Buffer Module
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Rockwell. Your
systems source.

Your functional system can
be economically developed
on the AIM 65 Advanced
Interactive Microcomputer.
At less than $500, AIM 65—
based on the high perform-
ance R6502 microprocessor
—is the lowest cost develop-
ment tool available for any
board level system.

Rockwell stands ready
with the system and appli-
cation assistance your pro-
ject requires. Call Rockwell
for more literature. Or to

Rockwell's system devel-
opment centers.

Rockwell International,
Electronic Devices Division,
P.O. Box 3669, Anaheim,

CA 92803. (800) 854-8099
(In California 800-422-4230).

‘ ' Rockwell
l International

..where science gets down to business

(¢
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Announcing the new math for OEMs

IBM 370 software goes right into our System 311 hardware. That IV. Nationwide support. You can support users yourself, or take
equation gives you four big advantages. advantage of a Four-Phase service contract. We have over 1000
service personnel in more than 130 locations across North America.

1. Total IBM compatibility. Both the 311 and 312 use the 370

iRt tand DOS/VS. DOS/VSE. OS/VS1 and VM/370 If you like the way the new math adds up, call us at 1-800-528-6050
et ¥ e ‘s extension 1599 (in Arizona call 1-800-352-0458 extension 1599)

and ask for our brochure on the Systems 311 and 312. Or complete
the coupon below.

I1. Better profit margins. The System 311 and its big brother, i s e e e ke e e -

System Control Programs. That equation conserves your invest-
ment in hardware, software and staff training.

Four-Phase Systems, M/S 52-10A7, 10700 N. De Anza Blvd., Cupertino, CA 95014
Title

the 312, are available to you at savings of up to 50% of
the comparable IBM 370/138, 4331-2 and 370/148
mainframes. That kind of math is easy to
understand.

Name

|

|

Company e Y B I

Address = _ City |

III. A complete integrated system—not a PCM. |

The 311 and 312 have integrated controllers, so e e e e e

you don’t have to use expensive IBM peripherals.
Bl Four-Phase Systems

Four-Phase ships the systems with disc and tape
drives, communication devices, printers, card The Distributed Processing Company
10700 North De Anza Blvd., Cupertino, CA 95014.

readers and a console CRT. All that adds to your
profit margin.

SEE US AT INFO '81 BOOTH 2201
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San Francisco and Philadelphia; and
a Data-Processing Division sales
unit for large-volume orders. IBM
and the distributors will service the
product and offer warranties.
Microsoft, Inec., developed the
operating system, which is unique
to this 1BM product. IBM has also
contracted with Digital Research,
Inc., and SofTech Microsystems,
Inc., to add the cp/M-86 and UCSD
P-System operating systems. IBM
will offer some basic, but not
extensive, application programs,
including VisiCale; EasyWriter

tree Software, Inc.’s general ledg-
er, accounts payable and accounts
receivable; and games. IBM is also
looking for software from indepen-
dent authors, who can submit
programs to the company’s new
Personal Computer Software Pub-
lishing Department, Boca Raton.
Authors will receive royalty pay-
ments on approved programs.
Although the moves toward
outside sources surprise some
industry watchers, they are fre-
quently heralded as wise decisions.
“The companies that get into

recognize their limitations,” says
Peter Lieu, an analyst with Arnhold
and S. Bleichroeder, Inc., New
York. “I give IBM a lot of credit for
getting outside expertise, and doing
it carefully,” he adds. He says 1BM
will employ the strengths of its
name, manufacturing capabilities
and and large-contract-negotiation
skills as well. Part of the personal
computer’s competitive price stems
from good prices allowed through
large-volume contracts with outside
suppliers, such as Epson America,
Inc., and Tandon Corp., which are

word-processing software; Peach- trouble are the companies that don’t believed to supply the printer and

WHAT YOU GET FOR THE MONEY

Processor,
Operating System

Company,
Model Number

Removable Storage;
Hard Disk; Printer

Display;

Internal Memory Color Display

Apple Computer, Inc., 8-bit 6502A, DOS One 5%-in., 140K-byte floppy-disk 16K bytes of dynamic RAM, two 16K- 24-line x 80-character; 16 low-

Applell drive” ($645); N/A through Apple; byte segments totaling as much as resolution colors and 6 high-
RS232 serial” 48K bytes® ($100 each), one 16K-byte resolution colors (280 x 192 dots)
segment (totaling 48K to 64K bytes)
plus card® ($200)
Apple Il 8-bit 6502A, SOS One built-in 5%-in., single-sided, single- 128K bytes of RAM 24-line x 80-character; yes
density, 143K-byte floppy-disk drive,
can daisy-chain as many as three
additional 5%-in. floppy-disk drives*
($545 each); N/A through Apple;
thermal or serial I/O*
Data General Corp., 16-bit MicroNova Two 5%-in. dual-density, floppy-disk 64K bytes of dynamic RAM 24-line x 80-character; N/A

Enterprise 1000 MN602, Enterprise OS

(MP/OS subset)

drives with 358K bytes of storage each;
N/A; 150-cps dot-matrix

Hewlett-Packard Co., 24-line x 80-character; N/A

HP125, model 10

Two 8-bit Z80As, CP/M Two 5%-in. double-sided, double-
density floppy-disk drives, with 256K
bytes of formatted storage each, two 8-
in. double-sided, double-density floppy-
disk drives with 256K hytes of formatted
storage each, instead of 5%-in. drives”
($4330); N/A; 120-cps thermal*
($1210), 180 cps dot-matrix™ ($3900),
40-cps daisy-wheel (32-cps for metal
print wheel)* ($3900)

Two 5Y%a-in. floppy-disk drives, with 160K

64K bytes of RAM

IBM Corp., Personal 16-bit Intel 8088, IBM 16K bytes of RAM, 40K bytes of ROM,  25-line x 80-character* ($345);

Computer PC DOS and BASIC bytes of storage each* ($570), adapter* 16K-byte memory expansion* ($190), user can add his own color
extension, CP/M-86 and  ($220); N/A 80-cps dot-matrix* ($755), 32K-byte memory expansion” ($325), monitor*
UCSD" to come adapter* ($150) 64K-byte memory expansion” ($540)

8-bit Z80; Level 2.2
CP/M* ($200), word
processing CP/M subset
Wordstar* ($500)

Xerox Corp., model 24-line x 80-character; N/A

820

Two 5%-in., single-sided floppy-disk
drives with 94K bytes of unformatted
storage each, two 8-in. single-sided
floppy-disk drives with 300K bytes of
unformatted storage each” ($3975, with
display processor and keyboard); N/A;
40-cps daisy-wheel” ($2900)

64K bytes of RAM, 4K bytes of ROM
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floppy-disk drive, respectively.
IBM, though, is making its
takeover bid in an established
market. “IBM will have to strength-
en its position with regard to
distribution before Radio Shack and
Apple will have anything to worry
about,” says Karen Horowitz in a
report by Venture Development
Corp., Wellesley, Mass. She says it
will take time for IBM to ensure that
the quality of service and support in
its dealer and distributor network is
up to IBM standards. It has taken
Apple and Radio Shack several
years to establish extensive distri-

Programmable
Languages

BASIC, Pascal,*
FORTRAN,” COBOL,*
PILOT,” Assembly

Ports; Bus

Eight I/O slots (address
decoded), four channels A/D
conversion, three TTL inputs,

four TTL outputs, sound output;
16-bit address, 8-bit
bidirectional data

RS232 serial I/0; enhanced
Apple standard

BASIC, FORTRAN",
(Pascal available this
month)

One printer, one RS232;
standard MicroNova

Two RS232; HP-IB-compatible
(IEEE-488)

BASIC/125" ($325)

Five expansion slots*, RS232
adapter*, ($150), Centronics
parallel printer” ($150);
enhanced 8088 (Intel 8K bus)

BASIC interpreter with
DOS

Two serial, two parallel; N/A C-BASIC-2" ($125),

Microsoft BASIC*,

COBOL 80 available on

8-in. disk only* ($700)

*Separate pricing in single-unit quantities

MINI-MICRO SYSTEMS/October 1981

Business BASIC* ($500)

Pascal compiler* ($300),

bution channels, and she expects
the same will be true of 1BM.

One of Apple’s strengths is that it
has 2500 authorized dealers that
service its products and 300
companies that have built hardware
and write software for the comput-
ers. Apple has supplied schematics
to help outside vendors enhance its
product, which, in turn, has helped
increase its market penetration.
“We think we have the best record
player, and we're glad there are so
many record companies out there,”
says an Apple spokesman. He says
the 1BM product falls between the

Graphics Software;

Apple II and 111. IBM also intends to
supply detailed specifications on
most parts of the machine when it is
shipped.

The spokesman views entries
from 1BM and Xerox as devices to
expand the market. He says that
750,000 personal computers are
installed worldwide, and that there
are 3.5 million small businesses in
the U.s. and 95 million households,
so the market has barely been
touched. He adds that the main task
in selling computers now is educat-
ing users.

—L. Valigra

Distribution; Service

Word-Processing Software; Ability to be and Support; Training;
Applications Software Upgraded Communications Price
Apple Plot™ ($70), languages Cannot be upgraded to 2500 authorized retail dealers; $1330
have software command; Apple Apple IHl user-installable, handled by
Writer* ($75); The Controller dealers”; operator manuals,
(accounts receivable/payable, VT100 emulator* ($75)
general ledger)* ($625), Dow
Jones News & Quotes Report*
($95), Tax Planner* ($120)
No, languages have graphics Can be linked by userto any 2500 authorized retail dealers; $4690
commands; Apple Il Word system through RS232 port* user-installable, handled by
Processor* (available in dealers”; operator manuals; N/A
December), VisiCalc lll, Mail List through Apple, VT100 emulator
Manager* (available by year-end) to come
Graphics/125* ($200); Can be linked to HP3000 Direct sales, OEMS, dealers, $6250
Word/125" ($500); VisiCalc* with Link/125* ($150) computer and office-equipment
($200) stores; user-installable, monthly
maintenance contract® ($27 per
month), monthly on-site
maintenance” ($48 to $68 per
month); operator manual; N/A
N/A; N/A; order entry* ($1000), Business BASIC, can also  Six distributors, 130 retail stores; $7195
accounts receivable* ($1000) run on MicroNova, Nova, user-installable, 90-day
Eclipse, MV/8000* maintenance, monthly on-site
service call* ($84); operator
manual, video-disk training at
dealer site; N/A
N/A, user-programmable in Company provides 3270 Computerland, Sears, three IBM  $1565
BASIC; Easy Writer* ($175); bisynchronous EBCDIC link* product centers, quantity
general ledger, accounts discounts available; user-
payable, accounts receivable* installable, warranty*, service by
($595 each) dealer varies with equipment,
software serviceis 10to 15
percent of purchase price per
year; reference manual for
BASIC, guide to operations;
Teletype 3270 to come,
asynchronous” ($40), adapter*
(8150)
N/A; Wordstar® ($500); Can be upgraded through 16 retail stores, more than 20 $2995
SuperCalc* ($200 to $300), CP- 860 software, Ethernet new dealers and distributors,
M-based" compatibility to come direct sales, user-installable,
annual service and maintenance”
($480); operator manual; TTY,
3270 to come
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AMPEX GIVES DESIGNERS
MORE CONTROL.

Ampex has a simple solution to your
need for either separate disk or multifunction
disk/tape controllers. We give you full
emulation on a single embedded board.

Result: greater flexibility, lower costs,
more control. That's because our new
Constellation Series DEC and DG control-
lers are part of the Ampex “Subsystem”
concept. It provides single-source buying
for controllers, disk and tape units, so

*Nova and Eclipse are trademarks of Data General

you're assured full compatibility and
efficient performance.

DG EMULATION. The ADC-10 and
ADC-20 are designed for Data General
Nova* and Eclipse* systems. The ADC-10
attaches SMD or CMD disk drives with full
emulation. The ADC-20 supports both
streaming and start/stop tape drives, as
well as attaching SMD disk drives. Dual
microprocessor design provides high
performance control of all interfaces.

DEC EMULATION. The ADC-11 and
ADC-21 are both single-board DEC PDP-
11 controllers with the ADC-11 attaching
SMD drives with full emulation. The ADC-21
supports both streaming and start/stop tape
drives, and also attaches SMD disk drives.
Specify our Constellation Series. Control
your costs as well as your design.

For more information contact Gary
Owen, Ampex Memory Products Division,
200 N. Nash St., El Segundo, CA 90245.
(213) 640-0150.

AMPEX
The Designer’s Choice.
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INTERNATIONAL

Rotating-memory devices
move to optical reading

By 1990, a surprising 39 percent
of all information available on-line in
rotating memory devices—=2000 tril-
lion bytes—will be read optically
rather than magnetically. The lion’s
share of this capacity, about 1700
trillion bytes, will be found in office
systems, in which laser-based
optical-disk units will account for at
least two-thirds of all information
held in rotating memory. This move
to optical storage will dramatically
reduce the relative importance of
magnetic-storage devices as office
systems proliferate. Floppy-disk
drives will provide only 3 percent of
rotating memory capacity by 1990 in
office systems, compared with 71
percent in 1980.

These predictions are among the
most startling made in a report on
the worldwide market for electronic
and electromechanical memories
published by British consultancy
MacKintosh International, which
also has an office in San Jose, Calif.
The report points out that the value
of optical-disk drive sales will not
grow as spectacularly as their
storage volume because of the
enormous low-cost capacity provid-
ed by each unit. MacKintosh says
that even in 1990, fewer than 1
million optical drives will be shipped
with a total value of less than $1.6
billion, only 2 percent of all rotating
memory sales.

In contrast, more than 100 million
floppy-disk units will be delivered in
that year, with a total value of
nearly $25 million. But most of
these floppies will be used in
peripherals, terminals and small
computers rather than office sys-
tems.

In Europe, optical-disk systems
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are being developed by Nether-
lands-based Philips Nv and Thom-
son-CsF, which is part of France’s
biggest electronics manufacturer,
Thomson-Brandt SA. Both compa-
nies plan to start selling their
systems in 1983, both are develop-
ing drives providing an on-line
capacity of 10G bits on one 12-in.
exchangeable disk, and both have
their sights firmly set on the North
American market as well as
Europe.

The Thomson product is being
developed jointly by the French
company and the San Jose firm,
Optimem, which is part of Xerox
Corp. subsidiary Shugart Associ-
ates. A spokesman for Thomson in
Paris says both companies would
manufacture the drives and act as a
second source to each other. Asked
about the MacKintosh predictions,
he said they were too conservative.

Thomson sees small computer
systems as a major application area
for optical-disk drives, in addition to
office systems.

A spokesman for Philips at the
company’s Eindhoven headquarters
says his company is talking to U.s.
firms about OEM deals and joint-
marketing agreements. The Philips
drive is called a digital optical
reader (DOR), and the company is
developing an archival storage
system linking with a 64-disk
magazine. Philips is also working on
a smaller version of DOR, accommo-
dating a minidisk with a diameter of
10 cm. But the Philips spokesman
says this project is still in the
laboratory stage. The 12-in. disk
drives are being used in applications
in various departments of Philips.

Thomson estimates OEM prices
for the 12-in. disk to be $3000 to
$4000, while Philips is more

A 12-in. disk used on the Philips digital optical reader,
showing enlarged section. Each drive holds 10G bits.
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BLX modulles

We've put the industry’s broadest
line of semiconductors on Multibus™
board level products. Now we've created
SuperChip™ expansion flexibility which
the competition can’t even begin
fo match.

The BLX solufion—our low cost board
level expansion for BLC users brings tofal
versatility to SuperChip board system
designs.

On-board function expansion is
accomplished by plugging any BLX module
directly into sockets on SuperChip host
boards (BLC 80/11A, BLC 80/116, BLC
86/12B). Each host board can accept any
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two expansion modules.

Cost- and space-saving configurations
are now just a matter of choosing the mod-
ules which provide the best approach.

Modules are available to expand board
level capabilities with speech synthesis,
analog output, fixed or floating point math,
parallel 1/0, Serial /0, and
profotyping.

And sopn the growing BLX line will ex-
pand to afford designers even greater lafitude
in innovative system designs.

All with a 12-month warranty. Our entire
SuperChip line carries a full 12-month war-
ranty—4 times the industry average. We can
do this because our SuperChips have fest-

create the

. i, w
ability designed in for our five-phase test
program during manufacturing.

Broad line innovation from chips to
boards. Our esfablished manufacturing
capabilities and fechnical innovation from the
chip up make us the logical choice for board
level designs.

For example, everyone has boards that
compute and remember. There’s no frick to
that. But we also have SuperChip boards that
translate (BLC-8488 Intelligent GPIB Control-
ler), talk (BLX-281 Speech Synthesis) and
measure (BLC-8715 & BLC-8737 Analog
1/0). The fact is, no one else can touch us in

board versatility.
And now, no one else can touch us in
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level versatility no one else could.

board level expansion either. r PO ORESRE TR RO BTN SRS TR
For more BLC and BLX SuperChip

information, just clip and mail the affached P

coupon.

lease send me the following SuperChip family information:

; . (] Boards that falk  BLX-281 National Semiconductor Corporation
by ch?;spg{gr? éps. Because man cannot live [] Boards that measure ZQQO Semiconductor Drive
' BLC-8715 & BLC-8737 Mail Stop 16250
SuperChip is a frademark of National Semiconductor Corporation D Boards that franslate  BLC-8488 Santa Cloro, CA 95051
Multibus is a frademark of Intel Corporation D EnTiI'e BLC Ond BLX PrOdUCT L|ne

NAME
TITLE

1 COMPANY
National it

Semiconductor oY

The Practical Wizards P P R A T MMS 10/81
of Silicon Valley
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uncertain, suggesting about
$10,000. Even at $10,000, the cost
per bit would be dramatically lower
than magnetic-disk storage.

The enormous capacity provided
by optical-disk drives will be soaked
up by high bit-density information,
such as facsimile and other digitized
images and by archival data and
text. The one big drawback with
optical systems is that information
cannot be erased after being
written because the writing process

involves the punching of tiny noles
about 1 micron in diameter in the
disk surface. But advocates of the
technology point out that the
enormous capacity makes it feasible
to write an updated record on
another part of the disk.

The Philips DOR is a development
of the company’s video long-play
system, aimed at the audio and
video consumer market. One major
difference is that DOR comes with a
compact but very powerful diode

DJ ‘Al’ Systems
promotes ‘The Last One’

“It will be six months before
people realize why our product is
called The Last One,” says Ray-
mond George “Scotty” Bambury,
chairman of DJ “A1” Systems, a tiny
British software company that
claims to have received at least $6
million worth of advance orders for
its pec BASIC code generator.
Moreover, the U.S. has provided
most of these orders.

Advertised as “a computer
program that writes computer
programs,” The Last One is “the
last program you'll ever need,”
Bambury says. It asks program-
mers questions in English and uses
the answers to generate “a totally
bug-free” program in BASIC, accord-
ing to ads that appeared widely in
the computer and general press for
months before The Last One was
formally unveiled in London in
August.

Bambury received thousands of
advance orders as a result of his $1-
million pre-announcement advertis-
ing campaign. He justifies his
promotional policy on the basis that
it has removed the need to
incorporate physical anti-copying
devices in the product. Many users
who want it will buy it before
software pirates will be able to
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make multiple copies. At the same
time, the legitimate customer
benefits because he can make two
backup copies of the product, saving
himself the trouble of going to a
dealer when a replacement copy is
needed.

DJ ‘“Ar” Systems, Ilmister,
Somerset, threatens strongly to
take legal action against any

L\ A

Chairman of DJ “Al” Systems, Raymond
George “Scotty” Bambury: The Last One is
“the last program you'll ever need.”

laser head that can write and read
information. The long-term impor-
tance of optical-disk systems was
underlined earlier this year when
one of the world’s biggest magnetic
disk-drive manufacturers, Storage
Technology Corp., took over Star
Systems, the optical-disk develop-
ment venture of Exxon Corp. IBM
Corp. is also involved with optical-
disk technology through Discovi-
sion, its joint venture with
MCA Corp. —Keith Jones

customer who makes more than two
backup copies; runs The Last One
on any system other than the one for
which it was purchased; or lends,
hires or sells copies. Moreover, the
product’s user manual states that
the company will “cheerfully and
promptly” pay a reward of $5000 for
information leading to the success-
ful prosecution of any person
infringing its rights to The Last
One. The customer has to sign a
user-registration card at the time of
purchase to become a legitimate
user and to receive any updates or
newsletters.

The company’s U.S. marketing
office in Los Angeles will enforce
these rules in the U.s. And U.s.
general manager Larry H. Downing
says he is seeking dealers for the
product. Dealers will be required to
attend classes on the product and to
sign an agreement laying them open
to fines if they misrepresent The
Last One.

Bambury won’t reveal how many
copies of the product were ordered
in advance of first delivery, except
to say that the figure was well in
excess of 10,000. Single-copy price
in the U.s. is $600, plus local tax,
with quantity discounts available.
Bambury points out that pDJ will
demand payment only if a customer
has received his copy or copies and
has verified that the product does
what is is supposed to. While
standing by claims that The Last
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“As OEMs discover the advantages of Quantum 8-inch
Winchester drives, the demand grows daily. In Manufacturing,

we’re prepared to meet high-volume OEM commitments.”

A very manufacturable

disk drive.

Quantum’s 10, 20, 30 and 40-
megabyte Q2000 disk drives were
designed to be builtin high volume
at low cost.

Working as a team, Quantum
design and manufacturing engi-
neers created a drive that gives
you better performance than the
industry-standard  8-inch  Win-
chester, yet can be manufactured
with simple, low-cost parts and
fast, efficient production methods.

Low-cost, high-volume
production.

To meet your low-cost, high-
volume delivery requirements, we
designed our manufacturing pro-
cess as carefully as we designed
the drive itself.

Our unique conveyorized ‘‘clean-
air tunnel” combines the best of
proven techniques for Winchester
drive assembly. The drive is as-
sembled on a conveyor line, so
production is more efficient than
with independent assembly sta-
tions. And the laminar-flow clean-
air tunnel completely eliminates
the need for a large, expensive
“‘clean room,’ cutting production
costs and increasing worker
efficiency.

Specially-designed automated test-
ing equipment thoroughly exer-
cises each drive through all its
functions, to assure highest quality
while keeping labor costs down.

Every manufacturing operation is
planned for easy, smooth expan-
sion to meet growing OEM re-
qguirements.

In short, we're geared for low-
cost, high-volume production of
quality disk drives that we're
proud to deliver to you.

Get to know Quantum now.
From manufacturing and engi-
neering to marketing and cus-
tomer service, Quantum has the
very best people in the disk drive
industry today. People who can
help you plan an affordable growth
path for your small computer
systems.

For details on Quantum'’s low-cost
8-inch Winchester drives, call our
Western Region Sales Office at
(408) 262-1100, or our Eastern
Region Sales Office at (603) 893-
2672. Quantum Corporation, 1804
McCarthy Blvd., Milpitas, CA 95035.

See us at COMDEX, Booth 191.

Qunn1um Driving down the cost of quality.
l

O |
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The Last One does not remove the
need to construct a program logically,
but it does reduce coding time
dramatically. The product’s instruction
manual requires considerable study,
even for someone well-versed in
programming. But once the program-
ming approach has been mastered, a
programmer can find out if it reduces
BASIC coding time to one-half the time
needed when writing lines of BASIC
instructions—a claim that pJ “Al"
Systems makes.

The programmers’ manual points
out that the heart of The Last One is
the flowchart-creation menu (FCM).
The flowchart is not a diagrammatic
representation of a program’s logic
but a series of one-line descriptions
defining the programmer’'s require-
ments. The FCM presents the
programmer with a list of as many as
19 optional programming tasks,
including programming for handling
input from the keyboard, data output,

LAST ONE REDUCES CODING TIME

calculations and branching to other
parts of the program. Seven file-
processing modes can also be
selected, including set-file pointer,
input from file, write to file and search
file.

With the branching option, for
example, a programmer is presented
with branch on match, branch on error
and conditional branch on yes/no—in
which the operator answers a yes or
no question and determines if a
branch is executed. On selection of
the option, the programmer is pre-
sented with the question “message
required?” to which he responds by
entering the prompt that should be
given to the operator and also should
be incorporated into the finished
flowchart. The program then asks
“branch on yes or no Y/N?” to which
the programmer answers by simply
entering a Y or N, according to which
response causes the branch to
operate. If N, the flowchart line

created by The Last One would be
Ask user (followed by the prompt If NO
branch).

The number of the line in the
flowchart being branched to is
unspecified until an FCM optional, code
program, is activated. This leads the
program to ask the programmer to
complete missing parts of the
flowchart, such as branch destina-
tions. The programmer will be asked
“In line N | should branch to?” to which
the programmer responds with the
destination line number.

File selection and creation require
the user to respond to messages such
as “Do you want a new file for this
program?” and “How many files do
you want to build?” For each file
required, the programmer will then be
asked to provide information, such as
a label; the number of fields per

record; the label for each field;
whether the field is the date,
alphanumeric or numeric.

One generates error-free BASIC
coding, Bambury admits that an
unskilled user could make a mess of
a program. He recognizes a big
difference between an error-free
program and error-free code. The
Last One generates lines of BASIC
coding, which can be printed or
displayed, but the company plans a
direct machine-code-generating

!
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David James, developer of The Last One, demonstrates the product at its introduction.

version. The Last One product line
includes versions for Tandy Corp.,
Apple Computer, Inc., Commodore
Business Machines Corp., Ohio
Scientific, Inc., and Sharp Inec.
machines, and is compatible with
the ubiquitous CP/M operating
system. It requires a 32K-byte or
larger capacity machine, and all
modules occupy 110K bytes of floppy

3

disk.

Bambury’s large car-tire distribu-
tion business yielded the money he
needed to develop and promote The
Last One. He became involved with
computers about four years ago
when he installed a small system to
run his company’s accounts. Frus-
trated by the costs and complica-
tions involved in applications pro-
gramming, he became interested
about two years ago in the work of
another entrepreneur, David
James. James had become so
engrossed in the development of an
artificial-intelligence system that
most of his own business interests
had collapsed. Bambury liked the
program-writing routines con-
structed by James as part of his AI
experiments, and Bambury decided
to support him in their further
development. Bambury established
the company, and The Last One isits
first product. Future enhancements
will include continuous voice-recog-
nition facilities to save program-
mers from having to key responses.

—Keith Jones
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Century Data Systems

A Xerox Company

Drives for the 80’s

Century achieves a new milestone in space.

The 160MB Marksman.

Planned evolution: a logical,
cost-effective extension of
a complete line of Marksman
Winchester disk drives.

In just over two years,
Century Data has boosted
capacity of the Marksman
eight-fold while cutting per-
megabyte costs by a factor
of three.

Like the 80MB model intro-
duced at this year’s NCC, the
new Marksman 160 incorpo-
rates an improved head posi-
tioning concept developed in
conjunction with the Xerox
Advanced Development
Laboratory.

A new torque motor and
closed-loop servo system
increases track density and

improves data reliability. This
motor boosts performance
by 23 percent, yet fits in the
same physical space as a
stepper motor.
Remarkably easy to interface.
SMD or Marksman inter-
faces are standard.
It’s also available with an
embedded intelligent formatter

Continued on next page.




Century Data Systems

A Xerox Company

You finally found a supplier
that can deliver 20MB Winchesters now.

Century Data Systems.

And what we'll deliver is disk
drives. Not promises.

In fact, Marksman 20 or 40
MB Winchesters can be in your
hands —in quantity —in a mat-
ter of weeks from your order. It
takes that long for some other

suppliers to send you a letter say-

ing your order’s in backlog.

Where time is of the essence,
Century can go further. Not only
will we deliver fast, we can ship
intelligent Winchesters that can
cut system integration time
from months to days.

And don'’t think you have
to pay a stiff price for a proven
product that’s available now.
The 20 and 40MB Marksman
drives go head-to-head on costs
with similar-capacity disks
of any size.

In fact, you won't find a better
cost per MB. Anywhere. Your

Century representative can tell
you more.

Highlights:

Capacity: 20 and 40MB
Transfer rate: 960KBS

Avg. Seek Time: 66MS

Error rates:
Recoverable: <1 in 10'° bits
Nonrecoverable: <<1 in 103 bits
Positioning: <<1 in 10° seeks

MTBEF: >8000 hours

MTTR: <30 minutes

Space Continued from first page.

that typically enables systems
integrators to interface to mini/
micro bus structures in less
than a week.

No more suffering through
six months (or more) of in-house
controller/formatter design time
and the resultant hidden costs.
Most of the difficult work is
already done.

Century also provides the
hardware application information
and support to make your soft-
ware job quick and inexpensive.

The result: Your systems can
be sent to market that much
faster for a competitive leg up.

Upward growth path...
the story of the Century.

Start your customers out with
20 or 40MB drives. Solid, proven
products available in OEM
quantities now. Then integrate
Marksman 80s and 160s as their
storage needs grow.

With Century, an upper limit
will be hard to find.

Cost/performance ideally
suited to minis and micros.

Marksman 160 is a fixed
Winchester disk with significant

cost advantages. It will be avail-
able in various interfaces, with or
without cabinets, embedded
controller/formatter, and power
supplies.

(Call us now to reserve your
evaluation unit.

Highlights:

Capacity: 160MB

Transfer rate: 1280KBS

Avg. seek time: 50MS

Error Rates:
Recoverable: <<1 in 1010 bits
Nonrecoverable: <<11in 103 bits
Positioning <1 in 106 seeks

MTBF: >8000 hours

MTTR: <30 minutes




The million dollar clean room.

At Century Data, one particle
of dirt a fraction of the diameter
of human hair is considered
absolute filth. So we spent a mil-
lion dollars to make sure that
kind of mess never contaminates
our Winchesters.

First, we built a clean room
with two sections, each wrapped
in a bubble of intensively fil-
tered air flowing in a laminar
pattern. In one section, we
degrease disk, head and enclo-
sure materials with freon.
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In the main clean room sec-
tion, the actual assembly takes
place on six clean benches. Each
engulfed in its own additional
bubble of even cleaner air.

Our next task: making sure
the people who assemble the
Winchesters are clean enough.
A surgical nurse would be
too dirty.

The only people that get into
our clean room are professionals
who have just been scrubbed
and scoured. They wear surgical
clothing, masks, hoods and
special shoes. And they don't
eat, chew gum, drink coffee,
smoke or even sweat.

The total effect duplicates
the zero-error concept of manu-
facturing used in manned
space flight.

Without that kind of clean on
top of clean, you just can’t be
confident of a sealed disk drive.
Especially when you think of
that flying head, 80 atoms of air
away from the whirling high-
speed disk. Let just the tiniest
fragment of a particle in, and
it will not only threaten the data’s
integrity, it could even damage
the components.

Impressive as it is, our million
dollar clean room is just one
of many quality assurances that
goes into a Century drive.

We've put another three
million dollars into the most
sophisticated automatic test
equipment, fixtures and software
you'll find anywhere.

It’s all part of a continuous
commitment to quality like noth-
ing else you'll find in the industry.

Century
ready with
SMD drives.

Some manufacturers can
keep you waiting a year or
more for removable-pack disk
drives. Especially if you need
SMD interface capabilities.

But not Century Data.

Our removable-pack Tri-
dent drives are available now.
With SMD interfaces, as well
as DTL/TTL’s. From our 50
and 80 megabyte table- top
and rack- mountable models to
our 300 megabyte free stand-
ing models.

Tridents are dependable,
too. Our fully enclosed, spe-
cially sealed contamination
control system protects your
data’s integrity, even during
preventative maintenance.

We could go on. But the
big plus is that you can get our
Tridents. Fast. Which means
you can start pushing sales out
the door. Instead of stalling
your customers with some
story about how long it takes
to get a drive with SMD.

So don't risk your sales
by waiting around for a disk
drive. Talk to Century about
Tridents, today. And get your
systems up, running and out
to your customer.




Computer
systems were
once confined
to the com-
puter room,
along with all
of the other
devices that went w1th them.
Tape drives, disk drives,
printers and terminals were
free to whirr, buzz, click and
tap at will.

But this is the age of office
automation, when computing
equipment is liberated from
the computer room for face-to-
face contact with secretarial
offices and even executive
suites. The problem: the clicks
and whirrs and buzzes have
to be left behind.

Dedicated DP systems.
Word processing. CAD/CAM
in engineering and design
offices. Locally networked
data bases. All of these appli-
cations give Century Data a
mandate to design and manu-
facture Winchester disk drives
that fit this new environment
—not interfere with it.

At Century, special equip-
ment and engineering exper-

tise combine to bring quiet
drives to the office.

Anechoic is Greek for “no
echo’’ It’s also the name for
our chamber specifically
designed to test noise levels
in Winchesters. Pyramid
shapes laid over insulating
materials capture and absorb
sound within the room.

Drive prototypes are placed
within the anechoic chamber
and put through their paces,
while sound measuring
devices read noise levels with
laboratory accuracy. Drive-
quietizing studies are made at
the design stage —and veri-
fied on production units —

enabling advances in engineer-

ing toward the quieter drive.
While one anechoic
chamber is used for testing

Century goes for a quiet drive in the office.

and reducing sound levels
from rapidly spinning disks
and head-positioning mech-
anisms, another is used to
measure emissions in the
radio-frequency spectrum.
With this precise way to mea-
sure RF noise, we can
improve our designs and
reduce these emissions.
Century’s anechoic cham-
bers are just two devices
among many to help us make
the better Winchester. It's
all part of an ongoing multi-
million dollar investment in
the future of disk data storage.
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it to you right away.
[0 Marksman: 160MB
[0 Marksman: 80MB
[0 Marksman: 40MB
[0 Marksman: 20MB

Blvd., Anaheim, CA 92806.
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For the full Story of the Century...
just check the information you want, and we'll send

[ Trident: 300MB
O Trident: 200MB
[0 Trident: S0OMB
[ Trident: 50MB
O I would like an evaluation unit for one of the
Marksman Winchester or Trident Removable-Pack
Disk Drives listed above. Someone will contact
me to make arrangements as soon as possible.

Send to: Century Data Systems, 1270 N. Kraemer

Please enclose your business card. MMs

RS S ——

Century Data Systems

A Xerox Company

Century Data Systems
1270 N. Kraemer Blvd.
Anaheim, CA 92806

North American Headquarters
(714) 632-7500




Angusglow offers
COBOL compiler

A portable COBOL compiler devel-
oped by British software company
Angusglow Ltd. offers the possibil-
ity of transferring COBOL applica-
tions programs for mainframes and
minicomputers to the new breed of
low-cost, pwp-based systems.

Called Alpha cOBOL, the compiler
is being marketed in the U.S. by 20
dealers that sell Alpha Microsys-
tems Corp. pes. The two versions of
Alpha coBOL were developed for AM
systems. One conforms with ANSI’ 74
standard cOBOL and has been
installed by about 60 AM users in the
U.S. over the last year.

The other version of Alpha
COBOL, unveiled in July, is the first
member of Angusglow’s planned
family of compilers for emulating
various mainframe and minicomput-
er COBOLs on a variety of multi-user
pes. Called the Plug Compatible
(PC) family, its first member enables
Data General Corp.’s interactive CS
COBOL to be compiled on an AM
machine, and AM’s European dis-
tributor in London has already
signed a $1.5-million (£750,000) OEM
order for multiple copies of the
product. It hopes to capture
DG-oriented systems integrators by
the much lower cost of AM
hardware. Also, DG-oriented soft-

David Pheasant, marketing director of Alpha
Microsystems U.K., Ltd. (1.) and Leo
Scheiner, managing director of Angusglow
Ltd. sign $1.5-million agreement covering
OEM marketing of Angusglow’s CS COBOL-
compatible version of Alpha COBOL.

ware houses should be interested in
augmenting their base of prospec-
tive customers with users of AM
machines.

Angusglow managing director
Leo Scheiner says he is talking to
manufacturers of other multi-user
pes who want to support the
development of versions of Alpha

COBOL emulating other major manu-
facturers’ COBOLs, including those
of 1BM Corp., Burroughs Corp. and
Hewlett-Packard Co. Scheiner will
not name his prospects but reveals
that they include companies that are
developing multi-user machines
around the 16-bit Motorola 68000
chip.

Scheiner says a British vendor of
systems based on the Digital
Equipment Corp. LSI-11/23 proces-
sor has also expressed an interest in
versions of Alpha COBOL to run on
that machine. But DEC has express-
ed no interest.

Companies interested in Alpha
COBOL are small but rapidly
growing pc manufacturers. “Ver-
sions of Alpha coBoL for DEC
machines would be very easy to
develop because Alpha Microsys-
tems machines are configured
around the 16-bit MOS chip set
originally developed by Western
Digital Corp. for incorporation in
DEC pes.”

Scheiner stresses that the U.s. is
the primary thrust of Angusglow’s
marketing efforts with Alpha coBoL
because the U.s. is seen as the
biggest market. End-user prices for
the two versions are $1600 for the
ANSI '74 and $3000 for the DG CS
COBOL version. They both run under
AMOS, Alpha Microsystems’ operat-
ing system.

In Europe, both versions are sold
by Angusglow and by Alpha
Microsystems U.K. Ltd., European

The portability of Alpha coBoL is a
function of its ‘“compiler-compiler’
features. A specification of the cosoL
source code being processed is
generated in an intermediate META
language. Data sets are compiled
from the specification during a phase
called META compilation and drive an
interpreter at source-compile time.

Angusglow says it is useful to view
the compiler-compiler as two data-
driven interpieters with a common

ALPHA COBOL: PORTABLE AND MULTI-USER

interface data area. On the input side,
a parser interpreter is driven by data
sets representing the source lan-
guage syntax and semantics, and on
the output side, a generator interpret-
er is driven by data sets representing
the target language or the machine
language. A master control program
controls the synchronization of the
two interpreters. The same pair of
interpreters can be used at both
META-compile and source-compile

times, but Angusglow believes that
better performance is achieved if
functions such as data-allocation and
picture-parsing are embedded in the
source compiler rather than being
data-driven.

Angusglow regards the compiler-
compiler approach as particularly
suitable for multi-user wc systems, in
which compact coding is vital. The
data sets produced at META-compile
time are read only.
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master distributor for the U.S. pe
builder. The OEM agreement with
Angusglow on the CS COBOL version
covers a three-year period. While
AMUK has revealed that it is worth
$1.5 million, company marketing
director David Pheasant will not
disclose how many copies will be
made over that period, mainly
because it would indicate the size of
AMUK’s markup.

Pheasant says that AM hardware
for a typical commercial configura-
tion will sell for £20,000 in Britain
compared with £40,000 for equiva-
lent DG hardware. This reduces the

total cost of the system from around
£60,000 to £40,000. Regarding
performance, Pheasant admits that
AMUK has yet to benchmark test an
AM machine against DG equipment,
although he points out that bench-
marks carried out by Interface Age
magazine show that AM machines
are faster than similar DEC PDP-11/
34 systems because of the efficien-
cy of the AMOS operating system.
Pheasant says AMUK plans to
extend its Alpha cOBOL marketing
activities to include IBM mainframe
users when an IBM COBOL version
for AM machines is available. It will

Commodore in Europe
supporting COMAL

Commodore-Machines in Europe
is supporting a structural language
for educational applications called
coMAL. The language is described
as being “55 percent line Pascal,”
while offering BASIC-type interac-
tive operating features, such as
immediate syntax-error indication.

COMAL is being used in the U.S. on
a limited basis by owners of
Commodore PET machines. But in
Europe, the existing disk-based
version is being used widely enough
for Commodore to back the develop-
ment of a COMAL ROM board for PET
systems. The board might also be
available later in a version for the
company’s new VIC pc series. The
main problem with the disk version
is that it occupies 26K bytes of main
memory on a 32K-byte machine.

COMAL was developed in Den-
mark in 1974 to 1975 by professors
Borge Christensen and Benedict
Loefstedt. Christensen describes
COMAL as a “kindergarten FOR-
TRAN” and he believes COMAL'’s
structure is sufficiently similar to
Ada that it could also be considered
a “kindergarten version” of the U.s.
Defense Department’s real-time
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language.

The existing version of the
language, COMAL ’80, will be
enhanced with some significant
extensions when it appears on a
ROM board. These will include
facilities for calling external proce-
dures in different languages if

enable COBOL applications to be
developed remotely from host
mainframes, and batch communica-
tions will be facilitated by I1BM
2780/3780 emulation software being
developed by AMUK.

Angusglow is not the first British
software house to address the
substantial market for we COBOL
compilers in Europe and North
America. London-based Micro
Focus Ltd. has been actively
marketing its ANSI ’74-standard CIS
COBOL in the U.s. for several years
through Micro Focus, Santa Clara,
Calif. —Keith Jones

required. BASIC will be available in
background on PETs with the
COMAL board. The disk version is
free, but Commodore plans to
charge for the new board. No prices
have been set.

A small COMAL user group has
started in the U.s. under the
leadership of Len Lindsay of
Madison, Wisc. A former Commo-
dore employee, Lindsay is the
founder of PET Gazette, a user
publication. — Keith Jones

The closest thing to the National
Computer Conference in Europe is
the Systems Show, held once every
two years in Munich, West Germany.
Systems is the biggest exhibition in
Europe aimed squarely at computer
professionals with a direct interest in
systems integration.

Systems '81 runs Oct. 19 to 21 atits
normal venue, Munich’s vast Trade
Fair Center, called Die Messenglade.
Show organizers say Systems '81 has
attracted more than 600 exhibitors, an
increase of 30 percent over 1979.

Around 150 of the exhibitors stand
out as being North American-owned
companies, including the West Ger-
man subsidiaries of about 60 u.s.
firms, such as Digital Equipment
Corp., Data General Corp. and
Hewlett-Packard Co. The importance
of the show for smaller American
manufacturers is underlined by the

SYSTEMS ’81 AIMED AT COMPUTER PROFESSIONALS

huge joint exhibit sponsored by the
u.s. Department of Commerce. This
year, 70 companies will be taking
space, many with the aim of finding
distributors to cover West Germany.

Systems is also a useful show for
North American-based distributors
and systems integrators interested in
assessing what European computer
equipment manufacturers have to
offer. European hardware builders
tend to follow rather than to lead their
u.s. counterparts in technological
innovation, but this does not neces-
sarily stop their being competitive in
terms of price and delivery.

For more information about Sys-
tems '81, telephone the organizers in
Munich at 011-49-89-51071, or telex
them at 5212086. For hotel informa-
tion, contact the Incoming Tourist
Service, Sophienstrasse 1-2, D-8000
Munchen 2, West Germany.
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AT SPERRY UNIVAC
MINICOMPUTERS,
WE BELIEVE
THE ONLY GOOD OEM
IS A HAPPY OEM.

That's why we work so hard to make our mini-
computer OEMs and Systems Houses successful.
Whether it be hardware, software, or even market-
ing support, Sperry Univac delivers it all.

That’s why we’re convinced that you, too, would
be happy as a Sperry Univac OEM. Because, more
than anyone else, we want you in our family—and
are willing to offer a lot to prove it.

Consider applications software. We provide
access to field-proven vertical packages for a wide
variety of markets. You can drastically reduce your
development costs, and immediately enter a vertical
market through one of these packages.

HOTMAN, a hotel management system, is
designed to meet all the requirements of the hotel
industry. It’s a true total concept for both the front
and back office areas, designed by hotel people for
hotel people.

MANMAN® a manufacturing management
system, is a complete integrated system with seven
on-line application modules to cover every aspect
of manufacturing operations.

DART (Distribution and Accounting for the
Retail Trade) is a package that gives retailers a com-

plete handle on their business.

OPIC (Order Purchasing and Inventory Con-
trol) is a comprehensive and completely automatic
data processing system for distribution of mer-
chandise as required for manufacturing, distributors
and public warehousing.

Imagine. You can serve a vertical market now
—without the initial cost and time to develop a
marketable package. That makes our OEMs success-
ful —which makes us happy.

And we don't stop with software packages.
The SPERRY UNIVAC V77 minicomputer family
has a member for just about any situation you
can come up with. Not to mention the security of
machines manufactured and maintained by one
of the giants in the industry.

In short, we've made it very easy for OEMs
and Systems Houses to work with us. And if you
know of anything else we can do, give us a call.
We'll listen. After all, at Sperry Univac we don'’t
believe an OEM can be too happy.

For more information, write Sperry Univac
Mini-Computer Operations, Marketing Communi-
cations, 17900 Von Karman Avenue, [rvine, CA
92714. Or call toll-free 800/854-7517 (8:00 a.m.
to 4:30 p.m. PST). In California, call 714/557-9398
collect.

LNIVAC
The Computer People Who Listen.
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Technological leadership

One board, one bus, one way
environment for the '80s.

With Motorola MC68000 VERSAmodules, a
single board offers all the functional versatility of
competitive 16-bit systems at a fraction of the cost.

With VERSAmodules and the powerful VERSAbus™

interconnect, there's maximum utility, expand-
ability, reliability and maintainability for a

wide range of industrial, communication, lab auto-
mation and general business applications in one
optimized system.

With the complete VERSAmodule family of circuit
boards. system software, packaging and accessories
the microcomputer system engineer can apply the
power and versatility of the MC68000 MPU at a
high level of system integration.

With VERSAmodules, you're into the ‘80s and
beyond.

Most Powerful Microcomputer

The VERSAmodule Monoboard Microcomputer
flagships the VERSAmodule family. Combining
an MC68000 MPU. full VERSAbus interface,
multiprocessor capability, substantial ROM/RAM,
serial and parallel I/O and timer/counter functions,
it's easily the most powerful single-board micro-
computer yet offered. For designs requiring up to

128K bytes of ROM and RAM, plus two

high-speed serial channels (up to 19.2K baud)

and 40 lines of parallel I/O, this single board meets
all system needs. Competitive approaches require
two to four boards for the same capability, and,
inevitably, more cost.

Total Software Environment

Many 16-bit applications, particularly in higher-
performance, control-oriented areas, require a
realtime, multitasking environment for efficient
operation. By combining the ready-made RMS68K™
multitasking system software package with your
VERSAmodule-based system, you can save the man-
months of effort necessary to develop a system
capable of managing resources efficiently in real
time. Time and money saved can be used to apply
your expertise to development of application
programs.
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to a total, 16-bit system
VERSAmodules.

New Generation Bus.

Supporting a mixture of 8- to 32-bit MPU archi-
tectures with high-speed transfer rates, VERSAbus
offers a flexible, economical system bus ideal for
industrial automation, communications or general
business applications. VERSAbus is incorporated
in the VERSAmodule chassis/card cage backplanes
and willingly accomodates multiple processors.
Designed-in ease-of-use for tomorrow’s upgraded
systems saves money by obviating major hardware
and software redesign.

Inherent Reliability/
Maintainability.

VERSAmodule products support an unmatched
level of system integrity. This includes reliability
of the MC68000 with its advanced architectural
features such as exception-processing and
interrupt handling. These allow for graceful
handling of common system problems such as bus
error, illegal instruction, divide-by-zero, privilege

violation, spurious interrupt, etc. This “soft-failure”

capability alerts operating personnel and, in many
cases, allows recovery before critical failure.
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Reliability of VERSAbus-based systems is
enhanced through power-fail detect and self-test
features. AC-fail and power-down indication allow
saving critical data in non-volatile memory through
power outages. Self-test minimizes down-time by
allowing manually-initiated self-test, when a
problem is suspected, with failed boards indicated
by on-board fault indication lights.

Versatile Development Support.

Unparalleled ease and efficiency in software
development for VERSAmodules is yours through
EXORmacs™ — a third generation 16/32-bit
development system with state-of-the-art hardware
architecture, advanced operating software and
self-test capability. Pascal, FORTRAN and structured
macro assembler allow choice of the language best
suited to needs. A versatile, CRT-oriented text
editor speeds up program preparation and modifi-
cation. And a flexible linkage editor permits mod-
ular, top-down system development.

Again, less design time, lower cost and an earlier
product operation date for a better bottom-line
result.

Send for a new VERSAmodule
brochure. Motorola
Semiconductor Products, Inc.,
P.O. Box 20912,
Phoenix, AZ 85036 or call
(602) 244-5714.
Take a big step into the

'‘80s with Motorola
VERSAmodules.

Innovative systems
through silicon.

MOTOROLA INC.

TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036. .

Please send me information on VERSAmogyslgoss;
Name
Title
Company
Address
City
State ZIP
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CORPORATE & FINANCIAL

Start-up firm joins
growing Ethernet activity

As Xerox Corp.’s Ethernet con-
tinues to gain recognition and
credibility as a powerful local area
network (LAN) design, several
companies are moving to provide
Ethernet-compatible equipment in-
terfaces. One such firm, Interlan,
Inc., plans to offer board-level
controller products by early 1982
that will interface Intel Corp.’s
Multibus and Digital Equipment
Corp.’s Q-bus and Unibus proces-
sors to Ethernet networks.

While the start-up firm’s founders
say they won’t be limited to
Ethernet interfaces—other poten-
tial products include broadband
network interfaces, terminal con-
centrators and intelligent gateways
that link dissimilar networks—they
say Ethernet offers the fastest
growing and most attractive LAN
market. Figures from the Yankee
Group support this viewpoint. The
Boston, Mass., market-analysis and
consulting firm projects that
140,000 Ethernet nodes will exist by
1983, with 90,000 Datapoint ARC
nodes representing the next largest
LAN market.

Located in Chelmsford, Mass.,
Interlan was founded by four people
with impressive credentials for
entering the Ethernet controller
fray. President Paul J. Severino
was formerly vice president of
Engineering at Data Translation,
Inc., and before that position, a
member of Prime Computer Inec.’s
original engineering staff. Patrick
Clark, vice president of marketing,
comes directly from Prime, where
he was manager of business and
market planning. Interlan’s vice
president of engineering, David
Potter, was formerly manager of
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Interlan president Paul J. Severino:
“Products like ours can help make Ethernet
more successful." Future products will
address additional LAN technologies.

local-network hardware develop-
ment in DEC’s Distributed Systems
Group. And Betsy Miller, vice
president of sales, also comes from
Data Translation, where she served
as national sales manager. Outside
board members are William Podus-
ka, founder and president of Apollo
Computer, and Russell E. Planit-
zer, a partner of J.H. Whitney &
Co., the venture capital firm that
has provided Interlan with its first
round of funding.

In discussing his company’s
prospects, Severino disputes the
theory that Interlan’s success
depends on the success of Ethernet.
Rather, he says, “The success of
Ethernet will depend upon people
like us providing products that
support the network.” As it

happens, several other people are
already developing and marketing
Ethernet-compatible communica-
tions controllers. With its Multibus,
Q-bus and Unibus orientation,
Interlan will clearly find its most
notable competition at Intel and
DEC.

Intel already has a Multibus/
Ethernet board product scheduled
for shipment this month. The
company is also rapidly advancing
toward its objective of producing a
chip-level Ethernet interface, with
the LSI product expected to be
available next year. Other semicon-
ductor manufacturers, including
Mostek Corp., Advanced Micro
Devices Inc. and Zilog, are also
developing chip-level products.

At DEC, development of an
Ethernet interface compatible with
the company’s products is moving
more slowly. John Adams, a
manager of strategic planning and
marketing at the company, expects
two families of interfaces to evolve:
one that is early to market and that
doesn’t incorporate the forthcoming
LSI chips, and a second family
developed around the chips once
they become available. With a
timetable calling for introduction of
its first Ethernet controller during
1983, DEC apparently plans to have
its products fall within the second
family.

Meanwhile, Severino believes
firms such as his own and 3Com
Corp., Menlo Park, Calif., will be
able to get a head start on the DEC
market. And Severino isn’t worried
about future LSI chips obsoleting
Interlan’s product line. “The coming
availability of chips is fine with us,”
he says. “They will allow us to put
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THE PERFECT
DATA GENERAL
D200
EMULATOR

The Log 200 is Emulog’s best user oriented terminal yet. Best of all the Log 200 is priced 35% less than the D200.
The Log 200 is completely compatible with the D200 and Even better pricing is available in large quantities.
the DGB053. It comes standard with features like Reverse Call us today at 415-490-1290 for more information
Video, Detached Keyboard, Sculptured Keycaps and Ad- on the Log 200.

justable Monitor Tilt.

“The Great American
Copy Cat.”

3730 YALE WAY
FREMONT, CA. 94538

Telex: EMULOG FRMT 172389

Leasing and service nationwide through General Electronic Instrumentation and Communication Equipment Service Departments.
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more functionality into our prod-
ucts.”

Prototypes of Interlan’s first
board products aren’t due until the
fourth quarter of this year, and
exact specifications are not yet
available. The products will provide
both hardware and software sup-
port, says marketing vice president
Clark, who also indicates that OEMs
and system integrators will com-
prise the company’s primary cus-
tomer base.

Despite Interlan’s plan to provide
extensive software support within

y

\

Pat Clark, vice president of marketing at
Interlan, expects that OEMs eventually will
make up 45 percent of the firm's market
targets, electronic data-processing suppliers
will make up 25 percent, system houses will
account for 15 percent, Fortune 500
companies for 10 percent and general end
users for 5 percent.

its products, Adams at DEC suspects
the young firm’s controllers won’t
provide as high a level of diagnostic
and software capability as DEC’s
future interfaces. “We will provide a
much more sophisticated system
solution for integrators,” he pre-
dicts. “Interlan will be selling
products to systems integrators
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who have a high level of expertise in
controller implementation. Those
integrators who don't want to
invest their own resources to
develop diagnostic and software
support will come to us.”

For companies not wanting to
wait two years to come to DEC,
other vendors besides Interlan will
help to fill the gap. 8Com already
offers a transceiver for Ethernet
LANSs, and the company is working
on controller products “that will
probably be competitive with what-
ever Interlan comes out with,” says
Robert Metcalf, 8Com’s president.
Ungermann-Bass, Inc., Santa
Clara, Calif., is already heavily
involved in the interface market,
and is Xerox’s sole outside supplier
of Network Interface Units (MMS,
March, 1980, p. 49).

The Ungermann-Bass units differ
from those planned by Interlan and
3Com because the Ungermann-Bass
units are vendor-independent,
RS232C devices rather than interfac-
es designed for a specific bus, says
Charlie Bass, vice president. He
says such general-purpose control-
lers are more useful because most

LANs will have to support more than
one type of bus equipment.

Potter, Interlan’s vice president
of engineering, agrees there’s a
market for the Ungerman-Bass
vendor-independent device, but he
says that market consists primarily
of end wusers, versus Interlan’s
systems-integrators target. “Also,
our approach of coupling tightly
with a specific bus architecture
allows us to exploit Ethernet’s
maximum capabilities, including its
transmission speed.”

Whatever the differences be-
tween the various products, howev-
er, Metcalf at 3Com believes the
market is so large, “that all
approaches will do well.” DEC’s
Adams concurs, drawing a parallel
between the KEthernet interface
market niches addressed by inde-
pendent companies and the market
for Unibus-oriented peripherals.
“We sell a few products into the
Unibus peripherals market, but it’s
not large enough for DEC to focus a
lot of attention there,” he says. “But
the market is large enough to
support a lot of smaller companies.”

—Dwight B. Davis

Company forms and finds
graphics substance

Can a systems house that
originally provided specialized,
high-technology, end-user graphics
successfully make it as a more
broadly based OEM supplier?

Three-and-a-half-year-old Form
and Substance, Westlake Village,
Calif., might succeed in making that
transition, based on the strength of
a graphics subsystem it has
developed.

The company hopes to occupy
“the price range between very
low-end, hobbyist-type, graphic-
system setups and high-end, more

expensive Tektronix-, Hewlett-
Packard- and Genisco-type graphics
setups,” says vice president Gary
Gelinas.

FAS has made a cautious commit-
ment to the OEM market. “At the
moment,” says Gelinas, “our pri-
mary push is toward the environ-
mental community because we are
one of the very few in the industry
who are putting together pe and
minicomputer systems for environ-
mental data processing. Although
there are companies that do data
acquisition, we don’t know of any
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that do dispersion modeling on
computers and provide the software
package that we do.”

The next step in the company’s
OEM integration plans are to include
other applications. FAS originally
designed the graphiecs system,
called the 1M-1, to meet the needs of
the pollution-control industry, in-
corporating programmed minicom-
puters and pcs to simulate environ-
mental impacts, perform scientific
calculations and provide graphic
displays of results. The system’s
“Interactively executable” software
package includes interactive X-Y
plotting, 3D contour plotting and pie
charts.

Gelinas says FAS sees the
expanding OEM applications of the
IM-1 as suitable to engineering,
including the civil, mechanical and
industrial fields. Looking at a
broader spectrum, Gelinas predicts
the system will fill general business
applications, such as cost account-
ing, trend analysis, sales distribu-
tion and inventory control.

The system features interface
compatibility with several minicom-
puters and pes, including Alpha
Micro machines, Digital Equipment
Corp.’s LsI-11, Computer Automa-
tion’s NM4 and other S-100 comput-
ers. FAS modifies the hardware to
adapt the S-100 bus to the RS232
standard.

The 1M-1 is an interactive,
graphics-based computer system.
Hardware is designed around an
S-100 “Micro-Angelo” intelligent,
high-resolution (512 X 480) graphics
subsystem from Scion Corp., Vien-
na, Va. The subsystem comprises a
z80-based graphics board with 32K
bytes of RAM and an RS232
interface. It also includes an
IBM-style keyboard, a 15-in. moni-
tor and subsystem software. A
132-cpl Anadex printer is optional.

Graphics software includes a
variety of FORTRAN IV programs for
environmental applications, such as
air-quality simulations of complex
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terrain, regional photochemical
smog and pollution-level forecasts.

The company’s growth underlines
the fact that it has substance. The
name Form and Substance was
chosen because company president
Ralph Sklarew wanted to provide
“the proper form for work of
substance”’—pollution control.
Sklarew started the company with
the idea of combining his interests
in software, the environment and
computing. He felt there was a need
to clear up the confusion within the
pollution-control industry about

how to quantify pollution’s impact
on the environment. Some methods
led to incorrect or inadequate
environmental simulations, which
were generally put forth in the
proper form to meet government
standards.

Gelinas sums up the company’s
future this way: “We're attempting
to breach the 0EM market via our
graphics terminal, and if that
proves successful, we could push a
complete system with data acquisi-
tion for any application.

— Nancy Love

BOX SCORE OF nmms

This table, which appears every month, lists the revenues, net earnings and earnings per
share in the periods indicated for companies in the computer industry and computer-

related industries.

s. 6/30/81
8. 6/30/80

. 6/30/81
8/30/80

. 6/30/81
. 6/30/80

6/30/81
. 8/30/80

4/30/81

(R,212,000)

7,170,378
938,811

126,616,000
133,756,000
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The

5000 SX
with:

If you know our Series 5000 table top
computer line, you know that good things
come in small packages.

Now, with the introduction of the 5000

hig things come in small packages.

One integrated package can contain two
double sided, double track density floppies
plus a 5.5 megabyte Winchester drive.

# o ' ' Speed: Load 20K in Less Than a Second
ml . ’ : . : Not only does our high performance
p i @ A\ G Winchester subsystem include error
rme rlhble ’R)p Complltgr g S = detection with automatic error correction,

i its extreme speed is comparable to that
) X ‘ of large main frame hard disk systems.
’nlat Can t mrlbpmd. A 20K program loads in less than one
second, about 10 to 12 times
a floppy.

We invite comparison with our com-
petitors’ Winchester implementation then
you will see how a truly engineered solution
speeds up your application programs.

Extras: You'll Be Glad You Have Them

The 5000 SX comes standard with lots of
extras, starting with a fully terminated S100
mother board. Add to that 64K dynamic
RAM modules, with parity, of course, and
receptacles for your CRT and Printer that
turn on with the main power switch.

Plus, convenient up front power reset
switch, incoming power line filter and

e much more.

LRI'I-V-IAS Software:

otk ol Operating Systems: CP/M, MP/M,
TurboDOS
Languages: BASIC, FORTRAN, COBOL
Application Packages: FMS-80,
WORDSTAR, Accounting Plus, all
tailored to operate on the 5000 SX.

Quality: So Good, It’s Warranted 2 Years

RESET POWER There isn't room on this page to even
scratch the surface of the IMS Inter-
national story.

However, our 2-year warranty is a dead
giveaway that we produce rugged, top
quality, professional equipment. We do
things right the time so they don't
come back to us.

The truth is, we have fewer returns
within our 2-year warranty period than
other manufacturers have within their
90-day warranty periods.

For full details and the location of your
nearby IMS Intemational dealer, call us
today at (714) 978-6966. Or write:

We Build Computers As If Your Business
Depended On Them.

2800 Lockheed Way, Carson City, NV 89701
Telex: 910-395-6051

CP/M & MP/M, TM of Digital Research +TurboDOS,
™ of Software 2000 «FMS-80, TM of DJR Associates
AR, TM of MICROPRO *ACCOUNTING P
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It takes real nerve
to compare our

14’ back-up system
with 12 drives.

It also takes
67 megabytes.




HCD-75: so much

for so little.

Presenting the only V4" cartridge

back-up system that'll go head to
head with V2-inchers in the critical
30-70 Mbyte range.

The reason is simple. The 3M
Brand HCD-75 Data Cartridge Drive
System gives you 67 Mbyte per car-
tridge formatted. No other cartridge
drive gives you so much capacity.

There’s nothing medium about the
medium, either. Each Scotch®

DC 600HC cartridge is pre-recorded
with permanent forward/reverse-
reading block keys. They give you
block-addressable storage. You get
compact recording on all 16 tracks, with
a density of 10,000 frpi, without rewinds.

The HCD-75 system, including drive
and controller, is about one-fifth the
size of a 12" tape drive. You don't
have to put back-up and I/O plans
on the back burner because of

size constraints.

Interchange for
the better.

Cartridges interchange quickly and

easily. Tape-to-head alignment is
ensured by a special sub-routine. It
automatically aligns the read-write
head and stepper motor controller
to the tape edge each and every
time the operator puts a cartridge in
the system.

There’s brain to this back-up, too.
First, all its functions are handled
through its controller. And second,
there’s minimal host involvement, so
host time can be freed up for more
critical functions.

All the reliability
without high cost.

You can run one HCD-75 drive off
the controller, or two, or three, or
four. You still get all the reliability of
the high-priced drives. The HCD-75
runs self-test routines to ensure
proper operation. It gives you
sophisticated error messages when
faults are detected.

Advanced error-detection/correction
routines keep working to deliver
extremely low error rates. The
micro-processor controls the drive
functions; so potentiometer
adjustments are a thing of the past.

pidbERRREReEE

Back-ups to go.

The total system—drive, controller,
pre-formatted Scotch DC 600HC
cartridges—is available to OEMs
now. One at a time, or in evaluation
quantities, you can take delivery on
this reasonable, reliable, truly high-
capacity alternative to 2" drives.

As close as your phone.
In fact, if you have been holding off
on a back-up decision—or even if
you haven’'t—make us put our back-
up where our mouth is.

Call toll-free 800-328-1300. (In
Minnesota, call collect: 612-736-
9625.) Ask for the Data Recording
Products Division. We'll give you the
name of the 3M HCD-75
representative in your area. He's
just waiting for the chance to show
off his latest, greatest back-up.

Or write us at Building 223-5N,
3M Center, St. Paul, MN 55144,

3M hears you...
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The Multi-User Computer
With The MmmOST*"

The TeleVideo family of multi-user
business computer systems brings
you the highest job throughput . . .
every user controls a private com-
puter while sharing a common data
base!!! The CP/M®+ operating system

FCP/M® is a Registered Trademark of Digital Research, Inc.

*MmmOST® is a Registered Trademark of TeleVideo Systems, Inc.

WORD
PROCESSING

ACCOUNTING

SERVICE

s
. Multi-user, IMuiti-task, IMulti-processor Operaﬁng Syslem 'rechnology

opens the window to the largest array
of business applications available for
microcomputers.

TeleVideo Systems provides the
computing solution!

Nationwide service by General Electric
Company’s Instrumentation and Communication
Equipment Service Centers.

PAYROLL INVENTORY




Publisher’s Letler

Following
awestering trend

From the Colorado Rockies to the Pacific Coast, the computer
industry is probably growing faster than it is anywhere else in the
U.S. Mindful of this westering trend, Mini-Micro Systems is expand-
ing in that region. John Trifari, West Coast editor since 1978, has
been promoted to Western bureau manager and will shift his base
operations from Los Angeles to Cahners’s San Jose, Calif., office this ke
fall. John will join Larry Lettieri, who has been covering Northern |
California and the Pacific Northwest out of San Jose for the past 18 L
months. T

John’s promotion and move reflect our commitment to place editors in strategic locations that allow
them to provide better coverage developments on the scene. He will coordinate the activities of three
other California-based field editors: associate editor Lettieri, assistant editor Nancy Love in Los
Angeles and another editor to be hired and located in Southern California. John’s presence in San Jose
will give him easier access to the growing number of disk-drive and small-system manufacturers in that
region, and will free Larry to concentrate more closely on software and wp developments in the silicon
strongholds from Oregon to Arizona and Texas.

John will still travel to the growing computer and peripherals communities in the San Fernando
Valley Orange and San Diego counties, and his efforts in those regions will be augmented by another
editor to be named later. Having that additional editor will also enable all four western editors to follow
the emergence of the computer enclaves in Colorado, Utah, Arizona and New Mexico.

But the westering trend in the computer business isn’t strictly a U.S. phenomenon. Japanese
hardware manufacturers are making their presence felt in global markets with quality products sold at
competitive prices. The Japanese presence is especially intense in the low-priced portion of the printer
business. We've had several stories on the trend toward printers for small systems selling for less than
$500, including those from the Japanese companies that are in that market. But now we're taking a
first-hand look by sending associate editor Lori Valigra to Japan to report on printer technology today
and in the future.

Printers are an important part of Lori’s beat. She has been covering these output devices since
joining our editorial staff in early 1980. Most recently, Lori did the first story on a page printer from
Delphax Systems in Canada (MMS, June, p. 179) that uses ion deposition to form characters.

Her special report will appear in the January, 1982, issue—our sixth annual printer-survey issue.

/J ’ /
S. Henry Sacks
Vi

ice President/Publisher

Valigra
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THE WORKHORSE:
THE COMET L.

QUANTITY DISCOUNT EXTRA BONUS ON EXTRA BONUS ON
SPECIAL OFFER ON ALL COMETI PARALLEL COMET I SERIAL
COMET I PRINTERS: PRINTERS: PRINTERS:

It's the proven, reliable, lovable, For each printer purchased, you will ~ With the purchase of every ten
no-frills, 100% duty cycle dot-matrix  receive free either a parallel card Comet | serial interface printers,
printer that ain’t got nothing much for an Apple Il or I Plus or the the you will receive one free.

fancy, but ain’t got nothing much to ADA-1600 IEEE converter for Com- THESE OFFERS GOOD
go out of whack. 10” carriage; 80 modore. (Appoximate retail value —

columns (132 column compressed $150.00 for each.) FOR A LIMITED TIME
printing —switch selectable or soft- ONLY. CALL NOW

ware selectable). Industry standard 1-800-343-6833
(teletype) ribbons. At a price you LEADING EDGE

can’t say “neigh” to. N, )
Comet offers 4 character sizes and

1 different alphabets. The 9 x 7 dot
matrix produces clear, sharp letters.

A pin-feed paper mechanism mouves Operator has the option of bottom
Jorms at a speed of 10 LPS. or back paper loading.
Comet accommodates paper widths to
254 mm (10")

W

Dealers:
For immediate
delivery on some of the
industry’s most popular
computer products, just

Front panel switches include SEL, qve us a call.

L. E Switch and T O. F Switch. Indicator
lamps signal Paper Empty, Select and
Power.
EME 1
®

LEADING EDGE PRODUCTS, INC.

225 TURNPIKE STREET

CANTON, MASSACHUSETTS 02021
1-800-343-6833 * (617) 828-8150 « TELEX 951-624
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A message
from Detroit

A recent conversation with Andrew
Knowles, vice president and group
manager at Digital Equipment Corp.,
both sobered and heartened me. In an
interview that included questions
about his major concerns as a top man-
ager of a $3.2-billion corporation, the
most critical concern he cited is U.s.
industry’s ability to compete in world-
wide markets.

Knowles says that U.s. auto manu-
facturers lost sight of the fact that their
products had to compete globally, caus-
ing a critical sag in the U.S. economy; a backbone industry allowed
major market shares to go to non-U.S. auto builders who know how to
sell and service abroad. “Detroit is the U.S. recession,” Knowles
maintains, “with 17 percent unemployment. We're in a dogfight
globally, and DEC is set up to do that. The onus is on Detroit to
produce competitive products,” Knowles says.

In Knowles’ view, Detroit’s doldrums are part of a good news/bad
news situation. The bad news, he says, is the worst he has ever seen
it because of the apparent inability of so many U.S. manufacturers to
compete overseas. The good news, especially for the computer
industry, is that they’re not rolling over and playing dead. “There’s a
lot of effort aimed at getting companies competitive again in the auto,
semiconductor and appliance industries by improving productivity.
Computers are important in their plans, making computers a bright
light in the good news/bad news U.S. economy.”

But if an industry so essential to U.S. economic vigor as automo-
biles can be badly mauled in international markets, what’s to prevent
the same thing from happening to this latter-day “bright light,” the
computer industry? In a word, service. Knowles points out that some
38 percent of DEC’s revenues comes from outside the U.S., and that a
customer-service presence overseas is critical. We agree. DEC has
almost 20,000 people in more than 400 worldwide service locations.
Knowles says the company trains its service personnel in 19 nations
and 17 languages. Significantly, that commitment is paying off
handsomely for DEC; customer service accounts for some 25 percent
of revenues.

Few computer and peripheral companies can make a commitment
to customer service of the same magnitude that DEC has, but those
that don’t consider service an essential ingredient of competition may

see the bright light of their growth snuffed out under the bushel of
Los Angeles: 5670 Wilshire Blvd
Los Angeles, CA 90036 those who do.

(213) 933-9525 V4
San Jose: Sherman Bldg., 1 Suite 1000 / W
3031 Tisch Way .
San Jose, CA 95128 /
(408) 296-0868 Lawrence J. Curran

Editor-in-chief
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Lellers

COMPUTER-AIDED SURGERY
To the editor:

The reader notes with some
surprise the proclomation by Drs.
Rogers and Fulton describing a
dearth of CAD/CAM technology
application and rehabilitation engi-
neering (MMS, July p. 147). Perhaps
they are unfamiliar with the fine
work emanating from the Massachu-
setts Institute of Technology under
the leadership of Dr. Robert Mann,
Whitaker Professor of biomedical
engineering. The MIT prosthetics
laboratory provides an environment
for prosthetic, microsurgery and
computer-aided surgery advances,
leaning heavily upon use of comput-
er graphics simulation for efficient
premanufacture testing.

Anyone interested in automa-
tion’s role in the biomedical area can
obtain a brochure from Dr. Mann’s
office, Room 3-144, Massachusetts
Institute of Technology, 77 Massa-
chusetts Ave., Cambridge, Mass. It
describes several of the projects
being conducted around the coun-
try, with contributions from both
academia and industry. It is
entitled, “An Excerpt from the
Annual Report, Academic Year
1979-1980, Department of Mechani-
cal Engineering.”

Abby Gelles
Technology Consultant, Educator
New York, N.Y.

CP/M REBUTTAL
To the editor:

I was astonished by R.A.
Baumann’s letter (MMms, July, p.
103). Mr. Baumann is right that in
automating office functions, “the
personal computer can pro-
vide...many times the level of
performance improvement available
from NBI/Micom/Wang systems.”
Beyond that, he is off base.

I earn part of my living as a
technical writer and part as a pc
word-processing instructor. This
puts me in the rather unusual
position of being a WP consultant

102

and a WP user at the same time. I
have had plenty of first-hand
experience with what features
make a WP system productive and
what features do not.

Mr. Baumann’s reasons for re-
jecting WordStar seem to have
something to do with the time it
takes to display text on the screen.
That is a minor factor in most
situations.

On-screen formatting—the ability
to display text in the format of the
final printed document—is by far
the most important productivity
factor in most word-processing
applications. It gives the user
feedback as he works, making the
formatting commands much easier
to learn and apply.

On-screen formatting is an area in
which WordStar outperforms any-
thing else available for wcs so far.
Mr. Baumann ignores this point
completely.

But Mr. Baumann’s garbled facts
concern me far more than his
opinions about screen displays. He
dismisses WordStar as a hobbyist’s
system because “CP/M systems like
WordStar are heavily screen-depen-
dent.”

That statement is meaningless.
CP/M is an operating system,; it runs
on both machines that communicate
through a serial port, and machines
that use direct screen 1/0. Nor is
WordStar inherently tied to CP/M,
although it is currently implement-
ed only under CP/M and compatible
systems.

It is ironic that Mr. Baumann
cites the Apple as a machine on
which word processors can “develop
the user’s throughput to a level not
possible by traditional typwriter
philosophies (like WordStar).” The
Apple is an excellent hobby comput-
er. There’s no other way to describe
a machine that has a 24- X
40-character display, comes with an
upper-case-only keyboard and
boasts a disk capacity of 110K bytes.
Jonathan Sachs, Richmond, Calif.

R

COLOR COMMUNICATES BETTER

For a demonstration,
contact one of our
Factory Representatives

Pacific

Group Il Electronics

CA: San Diego 714/292-0525; Sunnyvale
408/245-4392

Thorson Company Northwest
OR: Beaverton 503/644-5900
WA: Bellevue 206/455-9180

Thorson Company
HI: Honolulu 808/524-8633

Trans Alaska Data Systems
AK: Anchorage 907/276-5616

Mountain

PAR Associates
CO, WY: Denver, CO. 303/371-4140
UT, ID, MT: Centerville, UT 801/292-8145

Southwest

Computer Peripheral Sales
AZ, NV (Clarke Co.): Phoenix, AZ
602/942-4025

BFA Corporation
NM: Albuquerque 505/292-1212
TX (El Paso): 915/542-1762

USDATA Engineering

TX: Dallas 214/661-9633; Austin 512/
454-3579; Houston 713/681-0200

AR, OK: Broken Arrow, OK 918/252-9646

Midwest

Dytec North, Inc
MN, ND, SD: St. Paul, MN 612/645-5816

Resource Data Systems
IL (No.), IN,WI, IA (Scott Co.): Northbrook,
1L 312/564-5440

Digital Systems Sales, Inc.

MO, IL (So.) KS, NE, IA (Excl. Scott Co.):
Grandview, MO 816/765-3337; St. Louis,
MO 314/946-0168; Wichita, KS 316/
685-9725; Omaha, NE 402/346-1039

Lowry & Associates, Inc.

MI, KY, OH, PA (W) WV: Brighton, Mi
313/227-7067; Grand Rapids, M| 616/
363-9839; Cleveland, OH 216/398-9200;
Dayton, OH 513/435-7684; Pittsburgh, PA
412/922-5110

Southeast

W.A. Brown Instruments, Inc.

GA, LA, NC, SC,TN, AL, FL: Atlanta, GA
404/455-1035; Mandeville, LA 504/
626-9701; Durham, NC 919/683-1580;
Columbia, SC 803/798-8070; Oak Ridge,
TN 615/482-5761; Huntsville, AL 205/
883-8660; Orlando, FL 305/425-5505;
Ft. Lauderdale, FL 305/776-4800;,
Melbourne, FL 305/723-0766; Ft. Walton
Beach, FL 904/243-3189

Intron Corp.
VA, DC,MD: Springfield, VA 703/569-1502

Northeast

J&J Associates, Inc.

MA, ME, NH, VT, Rl: Winchester, MA
617/729-5770; Springfield, MA 413/
737-6624;, Goshen, CT 203/624-7800

NACO Electronics Corp.

NY (Excluding Metro NY/L.1.): North
Syracuse, NY 315/699-2651; Cicero, NY
315/672-3751; Fairport, NY 716/223-4490;
Utica, NY 315/733-1801

Technical Marketing Associates, Inc.
NJ (No.), NY (Metro/L.l.): Hackensack, NJ
201/646-9222

Miller & Dietz Co.
PA (E.), NJ (So.), DE: Malvern, PA
215/647-7373
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Money-back guarantee
for computer professionals:

It took hard k and f -djr and your only cost
ot Tor Tout Buy aCtO ECt woulzi/ bue tran}s(porta-

experience for you to

become a leader. Same
here. Founded in 1973, ffom Inte

we were the first company to ship

. t tion charges to and
gen from Norcross, Georgia.
Why such a dramatic offer?

20,000 color graphics units. We Systems_ Intelligent Systems was built

sell to computer professionals—

not through computer stores. So, if you
don't need a salesman to tell you what
you need, try this unique offer:

A factory-direct, money-back guaran-
tee for our 3650 color graphic desktop
computer with 56K of memory for only
$1995—plus your choice of either an
internal 5%” 92K Floppy Mini Disk Drive
for $395, or an external 8” Floppy Disk
Drive for $895! (These prices good only
with this offer.) You can buy only one
unit before 12/31/81, cash with order.
Use it for 30 days; if you're not sold on
the merits of your color graphic

around the needs of computer
professionals. We sell primarily through
OEM'’s and want to introduce the dynam-
ics of color graphics to professionals like
yourself—so you can help us introduce
color graphics in your company.
Features Included for $1995:
* 56K total memory, 32K user RAM, 4K
disk buffer RAM, 4K refresh RAM, 16K
ROM (includes extended disk BASIC)
* 13" raster scan color CRT + 8 fore-
ground colors w/blink and 8 background
colors ¢ 64 col./32 line » 64 ASCII & 64
graphics characters « 128H x 128V graph-
= ICS W/point, bar & vector

computer, return it. We
will refund the full 7
purchase price

generators * RS232C port
« Buffered bus connector

CIRCLE NO. 160 ON INQUIRY CARD

* 72 key professional keyboard * User's
Manual & sampler disk ¢ Factory War-
ranty: 90 days parts & labor

And Your Choice of: 7
e Internal 54" 92K disk drive: $395 =
External 8"’ 295K disk drive: $895
(These prices good only with this offer.)

Options Include:

* 101 key keyboard: $100 * 117 key key-
board: $250 ¢ blank 8K board for add-on
EPROM: $75 * One-year Factory Ser-
vice Contract: $350

Software Available: BASIC is stan-
dard; you can add Fortran for $75.
Text editors, assemblers, other utilities
available. Also, hundreds of additional
programs, including ColorCalc™
ColorGraph" as well as programs for
education, accounting, WP, statistics,
etc.

Will your information processing
be more comprehensible in color
graphics (or color slides) in manage-
ment meetings? If so, act now. For
details, call Marketing Services at
404/449-5295.

COLOR COMMUNICATES BETTER

Intecolor Drive - 225 Technology Park/Atlanta
Norcross, Georgia 30092/Phone 404/449-5295

Unretouched photos of screens.
This offer, not available through computer stores,
expires 12/31/81. U.S. domestic prices.




If you want to establish a
low-cost UNIX*based system, or
need additional UNIX produc-
tivity on your current system,

Zilog's System 8000 is the
perfect choice. System 8000 is a
modular, free-standing unit built
for multi-user office and labora-

11:07:35

items of current

tory application. Based on Zilog's
reliable, high performance
Z8000™ microprocessors, System
8000 delivers supermicro power
at prices far below those of
comparable minicomputers. (See
Mini Micro Systems, Sept. '81;
benchmarks article.)

The Price

The quiet (48 decibel), compact
(33 inches tall), System 8000
rolls easily into your work area

interest:

ur new ZEUS operating system
w to use this ’news’ package

1981

:30 meeting to 8 am tomorrow
thanks, doug

e N RN e

O'bj-w - '”m;:a\.
st.c memo.report
LOCK

System




and requires no special environ-
ment. Zilog provides a complete
eight user system, including
system software, 256 KB of main
memory, a 24 MB Winchester
disk and 17 MB tape cartridge
back up, along with expansion
capabilities, all for only

$29,950. (U.S. list.)

The Performance

The System 8000 runs the ZEUS
operating system, which is a
faithful enhancement of the
seventh edition of UNIX, per-
fected through Zilog's extensive
UNIX experience. Because ZEUS
is a high performance implemen-
tation of UNIX, any program that
runs under UNIX, written in C,
COBOL, or Pascal, can be easily
ported to System 8000. Programs
comprising the utilities and
development tools provide user
access, command processing,
file management status informa-

_ﬁ;gf

tion, and communication with
other devices or systems. ZEUS
also includes text processing
software, libraries, a symbolic
debugger, programming lan-
guages (standard C, PLZ/SYS,
PLZ/Assembler, plus optional
COBOL and Pascal), and more
than 100 other utilities.

The Future

System 8000 plans include hard-
ware and software expansion as
well as compatibility with future
generations of microprocessors.
Soon the System 8000 will
become integrated with Zilog's
Z-NET™ Local Area Network
(LAN) for commercial distributed
data processing. No other
manufacturer offers a UNIX-
based system with the price and
performance of the System 8000.
So, if you're seeking the right
UNIX solution, System 8000 is
the perfect choice.

For more information,write Zilog,
Inc. General Systems Division,
10460 Bubb Road, Cupertino,
CA 95014. Or call the office
nearest you.

Los Angeles (714) 549-2891
Chicago (312) 885-8080

New York (212) 398-4497
Dallas (214) 243-6550

Atlanta (404) 451-8425

Boston (617) 273-4222

Paris 778-14-33

London (0628) 36131

Munich 01806 4035

Tokyo 03-587-0578

System 8000. Z8000, and Z-NET are trademarks
of Zilog, Inc

COMPUTER
SYSTEMS

*UNIX is a trademark of Bell Laboratories.




Instead of a
service call,
mayhe all you
needis a
conductive
floor mat

You've seen it
happen —word processing
and other electronic equipment
suddenly acting up for no apparent rea -
son. One possible reason for a good
percentage of your unexplained equip -
ment malfunctions — static.

Electrostatic discharge can dam-
age delicate electronic circuits and
cause loss of data and alteration of
memory in computers and electronic
office equipment — all of which can
mean expensive service calls and
even more expensive equipment
down time.

It takes as little as 500 volts; so little
that you might not even feel the spark.
Yet you can generate over 12,000 volts
of static charge just walking across a
carpet. Even on .

a vinyl floor,
4000 volts
is not un-
common.

3M
Brand
Static Con-
trol Floor Mats can
create an inexpensive
“island of protection”
around delicate electronic office equip-
ment, harmlessly draining static charge
from operators and other personnel.

A 3M Brand Static Control Floor Mat
can cost as little as a single static-
caused service call. If it helps you
avoid a single call, it can pay for itself.

Static Control Floor Mats come in
hard mats for easy movement of cas-
tered chairs, and soft mats for com-
fortable standing.

For information about how you can
purchase 3M Static Control Floor
Mats, call toll free
1-800-328-1300
(In Minnesota, call collect 612-736- 9625)

Ask for the Data Recording Products Division

3M Hears You...
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Letlers

INFOSOFT’S 1/0S
To the editor:

Mini-Micro Systems had a fine
article on C/PM-compatible operat-
ing systems written by William
Vaughn (August, p. 173). He talks
about three manufacturers (Cro-
memco, Inc., SD Systems and
Mostek Corp.) that “have molded a
generally accepted pc operating
systems to their own use.” The
article talks about Multi/os and 1/0S
sold by Infosoft; cpos sold by
Cromemco; SDOS and COSMOS sold
by SD Systems; and M/0s-80 sold by
Mostek, all of which are cp/m-
compatible.

The article does not make clear
that InfoSoft’s 1/0S is the operating
system that Cromemco, SD Systems
and Mostek have molded for their
use. InfoSoft is the basis for cDOS,
SDOS and M/0s-80, as well as
Infosoft’s own Multi/os and 1/0s.
James Dart, Director of Marketing
InfoSoft Systems Inc.

Westport, Conn.

MICRO FIVE STATS
To the editor:

I found your recent survey on
small business systems to be highly
informative. Unfortunately, the
Microstar 1, Microstar 11 and Series
3000 were omitted in the product
profile on small, multi-user business
computers (MMS, June, p. 87). The
following statistics represent Micro
Five’s business systems:

® Model number: Microstar I,
Microstar 11, Series 3000

® Word size: 8 bits, 64K 16 bits;
128K bytes to 1M byte

® Number of users: two to 11

® Disk storage capacity: 2.4M to
54M bytes

® Printer speeds: as fast as 600
lpm, 60 to 225 cps

® Programming
BASIC, COBOL

® Typical price: $8500 to $46,000.
Mark D. Lewis
Vice President of Sales
Micro Five Corp., Irvine, Calif.

languages:

Wondering
Where
To Turn
Next?

Turn To

Career
Opportunities
Section
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FIRSTWE
MAKEIT

T'SBETTER.

A digital cassette tape that garbles up
your data can gobble up your dollars.

Soto ensure you of accurate data that's
free from distortion and damaging debris,
we mold Ectype™ cases and rollers
entirely of Dupont’s Delrin® acetal plastic.
It's the toughest we can buy. And the
most friction-free. It's also very resistant
to abrasion, chipping and deterioration
for long life.

But it's not just the tape case that’s
tough. Our standards are, too. We certify
every cassette tape we make. Not every
other one. Our fussy technicians look

Delrin is a registered trademark of E.|. Dupont de Nemours, Inc

for trouble every step of the way—from
coating, to electronic testing to assembly.
And our cassette tapes meet or exceed
the standards of ANSI, ECMA and ISO.
So to make sure it's better, make it
Ectype. Call 1-800-843-9862 (In Canada
call 605-996-8200) for the name of your
nearest distributor.

© 1981 Syncom, division Schwan's Sales Enterprises, Ir

SYNCOM.

\our flexiple afernative

P.O. Box 130, Mitchell, SD, 57301

CIRCLE NO. 159 ON INQUIRY CARD
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Improve your coommunication

csn COMMUNICATIONS MULTIPLEXOR
EMULEX

csn COMMUNICATIONS MuLTIP
EMULEX

L4
F i
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We've earned our reputa-
tion by designing and delivering
dependable, easy to live with
tape and disk controllers for DEC
cpus. Products that really showed
the industry how to do it.

Now we've cleaned up the
communications I/O morass,
with a new DH-11 type multiplexer
for PDP-11 and VAX systems.

It duplicates all the features of
DEC's DH-11. And it goes well
beyond, delivering improved line
handling capabilities in a far
smaller package and at signifi-
cantly lower cost.

You might say we're now
doing for communications con-
trollers what we've already done

for tape and disk controllers —
applying the latest microproces-
sor technology and some sexy
design to give our customers the
performance and reliability

they deserve.

Our newest achievement
proves the point. To wit: just one
hex size board, occupying a
single Unibus slot, provides up
to 64 lines for terminals, printers
or other communications 1/0.
That's eight times more efficient
than the DEC approach.

And our unigue system
organization means maximum
flexibility. You can daisy-chain
up to four remote distribution
panels, expanding in 8 or 16
line increments all the way to
64 lines. You can configure any
8 line group for an RS-232 inter-
face, with modem control a stan-
dard feature. Or you have the
option of selecting a current loop

The new Emulex CS-11/H really

concentrates your (
1/O Just one hex siz

plexes up to 64 line.

nmunic

e board multi
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with DEC. Just concentrate.

interface. And because all your
interface variations are made
at the distribution panels, no
additional hardware or cpu
restructuring is needed when
you add channels.

You get everything you got
from DH-11, such as DMA on
transmit operation and line format
flexibility. Naturally, we're fully
software transparent and run
existing DEC diagnostics.

But we like to do everything
we do just a little bit better than
the other guy. So we boosted
performance to 19.2 K baud per
line. For peak traffic, we can
“double fifo" to 128 characters
per 16 lines. Multiple control-
lers can be added for increased
capacity. You get full 16-bit word
transfers on DMA operation — not
just byte transfers. And, of
course, we've taken advantage
of our system's high speed
bipolar microprocessor to build-in
extensive controller and channel
self-test and fault indicators.

We're concentrating on DEC,
making the world’s best cpus
even better with some ingenious
controllers. We've done it for
tape and disk interfacing. Now
for communications I/0. We'd
like to send you all the details we
didn't have room to include here.
So write or call Emulex Cor-
poration. Or, if you just can't wait,
contact the Emulex represen-
tative, dealer or distributor near-
est you.

For immediate, off the shelf
delivery contact our national
distributor: First Computer Cor-
poration; Corporate Square,

825 North Cass Avenue; West-
mont, IL 60559; 312/920-1050.

o=y

EMULEX

EMULEX CORPORATION
2001 E. Deere Ave

Santa Ana, CA 92705
714/557-7580

TWX 910-595-2521
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FEATURE HIGHLIGHTS

‘ l Like many other products, microcomputer operating
systems are more expensive than they were a year
ago. But this year’s offerings do reflect augmented processor,
peripheral, memory and file-management capabilities. And,
thanks to refinements in older versions and increased versatility
in new offerings, operating systems have kept pace with the im-
proved computational power of 8- and 16-bit microcomputers.
The survey article that begins on p. 113 takes a look at these
and other trends, and includes a comprehensive listing of
microcomputer operating systems. . .On p. 127, G. Scott
Harris, president of Cybernation, Inc., takes you through ‘“The
ABCs of operating systems.”” He compares an operating system
to a well-organized machine shop and notes that the use of the
storage crib, workbenches and machines can help explain the
actions of OS disk schedulers, memory managers and central-
processor schedulers. . . A unique operating system is one of the
key features in the Universe, a ‘‘supermicrosystem’’ just un-
veiled by Charles River Data Systems. An article on p. 145
details both the Universe and its UNOS, a UNIX-like operating
system with all the attributes of that system and then some.

l 3 System builders who want to cut the cost and time

required to develop Z80-based systems can benefit
from a new single-board development system from Americomp
Consulting Co. This development system often eliminates the
need for wire wrapping of prototypes and the cumbersome steps
of software transfers, and sells for about half the price of con-
ventional competitors. . . Speaking of development systems, the
Series 16 multiprocessor from C.M. Technologies, which is
detailed beginning on p. 133, doubles as both a stand-alone
development system for products to be built around the
Motorola 68000 and as an 8-bit CP/M-based microcomputer
offering 11M bytes of unformatted on-line storage.

‘ 4 The stunning growth of the minicomputer/micro-

computer market has been fed by both old and new
applications. Software for small computers has followed in the
footsteps of software for medium and large systems. Many pro-
gramming languages have also become available. Now, database
management, a classic feature of larger systems, is entering the
minicomputer/microcomputer arena. Charles W. Bachman, vice
president of Cullinane Database Systems, Inc., describes data-
base systems and shows how they soon will be available for
microcomputers . . . In a related article on p. 157, consultant
Harvey M. Weiss surveys available DBMS products and gives a
five-step procedure to help you select the one you need. . .On p.
165, Andrew Burlingame of Prime Computer outlines the advan-
tages of DBMS over a traditional file system, concluding that
DBMS:s offer control, ease of use and limited redundancy . . .
Still, a database is essentially a file system, and like any other
file, it can be accessed in infinite ways. On p. 171, Honeywell In-
formation Services explains that selecting the best combination
from the ways to organize is difficult, but it is important
because it aids in DBMS application .

MINI-MICRO SYSTEMS/October 1981 11




gy and standardczatuon achieved with this
based, Multibus compatible, single board
The MSC 8009's capability starts with
high speed, 4Mhz. ZBOA microprocessor that
‘more than 80 additional instructions over
8080 or 8085 CPUs. Second, an on board
ppy Disc Controller for up to four disc drives is
andard. Third, a unique memory management
" technique allows full utilization of up to 96K bytes
s n-board RAM/EPROM. And, finally, all
faérlpheral 1/0 interfaces normally required for
most microcomputer system applications are
ncluded on the MSC 8009. For those who need
complex transcendental arithmetic processing, an
ional on board APU is available to add
dibility to our claim that the MSC 8009 is the
ﬂest 8-bit microcomputer available today.

superiority of the MSC 8009 design permits
stem configurations with a significantly reduced
umber of boards. Thus, many systems may only
uire a single MSC 8009 for all computer
inctions. The same system currently may require
four or more boards to provide the same

~ capability. In addition, a fully configured MSC

- 8009 requires only a single standard Multibus card
jot. Full capacity configurations using many of
newest 8085 based boards, because of their
“piggyback” configuration, require two board slots
per microcomputer. An MSC 8009 based system

1l require fewer card slots and less power while
roviding higher reliability at an overall lower cost.

Application
The MSC 8009 Microcomputer provides the

SC 8009 Microcomputer

computational power, memory capacity, floppy disk
controller and peripheral interfaces typically required in

“high-end” microcomputer systems. It is ideally suited for

floppy disk based, interactive systems running under
CP/M®, Because it is CP/M compatible, users can
select from a wide range of off-the-shelf systems and
applications software packages when configuring a new
system. The MSC 8009 configured with an appropriate

software package can be the heart of a range of

systems

from software development stations to word processing

systems, to office m

anagement systems. When used in

conjunction with other MSC 8009 microcomputers, MSC
8901 memory management modules and MP/M or

CP/Net, entire multi-user, multi-tasking networks are
possible. These applications can be “performance
optimized" by the use of multiple processors. No matter

what your application is, the versatility and power of

the MSC 8009 makes it a welcome additi
Engineering Laboratory, an -
the production floor

Jyrtems coe

84 INVERNESS CIRCLE EAST
ENGLEWOOD, COLORADO 80112 :
FOR FURTHER PRODUCT INFORMATION AND PRICING ... CA

TELEX: 45-4498
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Software Support

Software support for the MSC 8009
microcomputer is provided by the MSC 8800
family of software development systems. These
are among the industry’s most cost/performance
optimized systems. All MSC 8800 series
development stations are complete systems
including a MSC 8009 computer with 64K bytes of
RAM, a floppy disk controller and peripheral
interfaces. Mass storage is provided by two 8"
double density disk drives. A CRT terminal and
line printer are standard on all systems. Higher
speed systems are available with multiprocessing
capability. For highest performance, a
multiprocessor based system is available with a
semiconductor disk emulator. CP/M 2.2 with a
universal BIOS that allows formatting and transfer
of data between mixed drives is standard on all
MSC 8800 series systems. Both assembly
language and high level languages, including
Basic and Pascal are available.

Features

Multibus (IEEE 796) Compatible

4 Mhz. Z80A Microprocessor

On board Floppy Disk Controller

32K Bytes Dynamic Ram

Expandable to 64K Bytes on board Ram
Socketed for up to 32K Bytes EPROM

User defined RAM, ROM and /O addressing
Two RS232C Serial I/O PORTS

Eight Prioritized and Vectored Interrupts
One Non Maskable Interrupt

Three 16 bit Programmable Counter/Timers
Optional on board APU Provisions

Multibus® is a registered trademark of Intel Corp.
ZBOA® is a registered trademark of Zilog Inc.

CP/M 2.2® is a registered trademark of Digital Research.
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OPERATING SYSTEMS

Operating
sysiems cost more—
but also do more

GEORGE KOTELLY, EDN Magazine

New and updated operating systems reflect suppliers’ efforts to maintain
performance parity with advances in 8- and 16-bit nc hardware

Like many other products, pc operating systems
(0Ss) are more expensive than they were a year ago.
But compared with those we listed in Mini-Micro
Systems’ last survey (MMS, October, 1980, p. 97), this
year’s offerings reflect augmented processor, peripher-
al, memory and file-management capabilities. Thanks
to refinements in older versions and increased versatili-
ty in new offerings, operating systems have kept pace
with the improved computational power of 8- and 16-bit
JLCS.

This survey reflects several trends when compared
with last year’s products. Those trends include:

® A swing to multitasking, multi-user and multi-
processing capabilities in processor allocation/manage-
ment,

® The added capability of handling hard-disk drives
in peripheral management,

® Increased system-storage capacity in memory

management and a focus on memory protection,

® Increased availability of data security and protec-
tion in file management,

® Increased accommodation of networking in system
support,

® A preference for BASIC, FORTRAN, Pascal, COBOL
and C in that order in language support with small use
gains or losses for each language.

Price is increasing

Despite the importance of these trends, though,
price increases account for the most noticeable change
in the operating systems covered again this year.
Nearly one-third of these repeats carry a higher price.
For most, the suppliers’ increased cost of doing
business has merely taken its toll. But in several
instances, offerings exhibit extra performance along
with their extra cost.

OPERATING SYSTEMS COME IN THREE KEY TYPES

This survey classifies 0Ss in terms
of user function. A development 0s,
for example, produces software to run
on the host wc or on another target
pc. The target need not incorporate
the same pp type if a user develops
the software by means of cross
assemblers or compilers. Examples of
development 0ss include Intel’s Isis,
Omnibyte's opos and Digital Re-
search's CP/M.

A real-time or process-control 0S
governs industrial processes that
place timing constraints on its

responses: Interrupts from these
external processes signal the pc
system, and if the system doesn't
respond in a specified time, the
processes become impaired or de-
graded. Intel's iRMx80 and iRMX86
exemplify such operating systems.

General-purpose 0ss usually deal
with business or scientific applica-
tions. Digital Research’s cp/m, for
example, finds use in word process-
ing, accounts-receivable generation
and mailing-list maintenance.

These 0s categories are arbitrary;

many 0ss in the tables provide
capabilities in all three areas.

Another classification cuts across
the three categories: an 0S can be
further described as either a multi-
user or a single-user system.

To evaluate these o0s types’
suitability for an application, the 0s's
ability to handle its primary manage-
ment activities should be considered.
These activities include allocating the
four main system resources—
processor time, memory, peripherals
and files—on the basis of user needs.
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The newer OSs represent a move from

single-task, single-user versions to
multitasking, multi-user and—in a few
cases—multiprocessor types.

Previously not available in many 0Ss, such features

as network support, hard-disk 1/0 and storage, multi-
tasking and additional support languages and target
wes have been incorporated in more than half of the
earlier products that underwent price increases. For
example, network support now comes standard in

REPRESENTATIVE MICROCOMPUTER OPERATING SYSTEMS

Company

American Microsystems, inc.

Apple Computer, Inc.

Applied Systems Corp.
Boston Systems Office, Inc.

CAP-CPP Services, Inc.

Central Data Corp.

CGRS Microtech

Computer Design Labs

Convergent Technologies

Creative Solutions, Inc.

Cromemco, Inc.

Data General Corp.

Digital Equipment Corp.

Digital Research, Inc.

FORTH, Inc.
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OS Name
AMIX

D.0S.33.

Sophisticated Operating System
(SOS)

(o5}
UMDS
MicroCobol Business Operating
System (BOS)
ZMOS

CRS/DOS

TPM

CTOS

Multi-FORTH

CDOS

CROMIX

MP/OS

DOS

ICOS

RSX-11M, RSX-11S

RT-11

CP/M2.2

MP/M It

MP/M-86

polyFORTH

Target Systems;
Languages Supported

AMI Phoenix 1, Intel Intellec, Motorola

EXORciser, TI 990/4; assembler,
Pascal, FORTRAN 77

Apple 1l, 6502; assembler, floating-
point and integer BASIC

Apple lll; assembler, BASIC, UCSD
Pascal, FORTRAN

8085 or Z80, ASC/80; BASIC,
FORTRAN, COBOL

more than 30 microprocessors;
assembler, Pascal

Series/1, LSI-11, 8080, 8085, 8086,
Z80, M6800 and 68000, Ti 9900;
MicroCOBOL

Z8000; assembler, BASIC, COBOL

6502, Microtech 6502PD, Pet, Kim,
Sym, Aim

280, TRS-80; macro assembler,
QSAL-structured assembly language,
BASIC, APL, LIST, FORTRAN,
COBOL, Pascal

Convergent Technologies’
desk-top minicomputers;
8086, BASIC, Pascal,
COBOL, FORTRAN

8080, 68000; assembler, FORTH

Z80; assembler, BASIC, COBOL,
FORTRAN, LISP, RPGII
Z80A; assembler, BASIC, COBOL,
FORTRAN, LISP RPGIll and C

microNova, Nova 4, MP/100, MP/200,
MBC/2, MBC/3; macro assembler,
MP/Pascal, MP/Fortran IV

microNova and NOVA; macro
assembler, BASIC, Business BASIC,
FORTRAN IV

CS/10, CS/20, CS/30; COBOL

LSI-11/2, 11/23; macro assembler,
BASIC, FORTRAN |V, FORTRAN V-
Plus, COBOL, BASIC-Plus Il

LSI-11/2, LSI-11/23; macro
assembler, BASIC, multi-user BASIC,
FOCAL, APL, FORTRAN IV

8080, 8085, Z80; assembler, BASIC,
APL, FORTH, LISP FORTRAN, C,
Pascal, PL/1, COBOL

8080, 8085, Z80; assembler, BASIC,
APL, FORTH, LISP,. C, COBOL,
FORTRAN, Pascal, PL/1

8086; assembler, PL/1, BASIC,
COBOL, FORTRAN, Pascal, FORTH

8080, 8086, 9900, 6800, 6809, 68000,
1802, LSI-11, PDP-11, NOVA 4, IBM
Series/1, EXORciser, Tl 990,
COSMAC; assembler, FORTH; CP/M
for 8080 and 8086

Min. Hardware
Configuration

48K bytes of RAM, dual disk drives

16K bytes of RAM, minifloppy-disk drive

96K bytes of RAM

16K or 32K bytes of RAM

64K bytes of RAM, 512K-byte disk drive

48K bytes of RAM, terminal, dual 250K-byte

floppy-disk drives

96K bytes of RAM, one serial I/O port, one
floppy- or cartridge-disk drive, one Central

Data 28000 CPU card

8K bytes of RAM, 1K byte of ROM,

floppy-disk drive

32K bytes of RAM, disk drive

128K bytes of RAM, dual floppy-disk drive

16K bytes of RAM, one floppy-disk drive

32K bytes of RAM

128K bytes of RAM

2K bytes of RAM, 4K bytes of PROM;
for development, 64K bytes of RAM and

disk drive

64K bytes of RAM, disk drive, console

64K bytes of RAM, disk drive, terminal, printer

LSI-11/23 (LSI-11/2 for unmapped RSX-118),
48K bytes of RAM, RLO1 disk drive, console

port and clock

24K bytes of RAM, tape-cartridge drive,

console port

20K bytes of RAM, disk drive, console

32K bytes of RAM, console device, disk

subsystems

64K bytes of RAM, disk drive, console, real-

time clock

16K bytes of RAM, serial interface, terminal,

disk drive
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MICRO COBOL BOS, MP/M II and XENIX; hard-disk 1/0 in
RTE-XL, HDOS and SDOS; multitasking in KOS 5.2 and
UCSD P-System; and BASIC and FORTRAN support in SP/
and MSP/8086/Z8000/6800.

Additionally, some 08 manufacturers provide added
capability with no price increase. For example, AMIX

3.0 supports seven more pcs than it did last year, cDOS
supplies processor allocation and memory management
as standard, and UMDS supports Pascal as well as five
additional pes.

Not surprisingly, operating systems for 16-bit pcs

Primary
Applications

development

development, general-purpose
general-purpose
development, general-purpose
development

development, process-control, general-
purpose

general-purpose

development, general-purpose

general-purpose

general-purpose

development, process-control, general-
purpose

general-purpose
general-purpose
development, process-control, general-
purpose

development, process-control, general-
purpose

general-purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

constitute many of the new 0S entrants. Besides
Memory Management; Processor Allocation;
File Management Peripheral Management Price

supports overlays and swapping; single-
contiguous allocation

supports overlays and chaining; random
organization, linked list of sectors
supports overlays and chaining; random
organization, B-Tree index structure
supports overlays; random organization

supports overlays, swapping and chaining;

random organization, linked list of sectors

supports overlays, swapping and chaining;
random organization, ISAM

supports swapping; random organization,
ISAM, disk-space allocation via extents

supports overlays, swapping and chaining;
random organization, ISAM, single-
contiguous allocation
supports overlays, swapping and chaining;
random organization, disk-space allocation
via extents

supports overlays, chaining and
segmentation; sequential, contiguous and
random organization, allocation via extents

supports overlays, swapping and chaining;
random organization, single-contiguous
allocation
supports overlays; random organization,
ISAM, allocation via linked list of sectors
supports overlays, swapping and chaining;
tree organization, ISAM, allocation via
extents
supports overlays, swapping and chaining;
random organization, ISAM, indexed/
element allocation structure
supports overlays, swapping and chaining;
random organization, ISAM (for Business
BASIC), linked/index allocation
supports overlays, swapping and chaining;
random organization, ISAM, single-
contiguous and linked list of sectors
allocation
supports overlays; sequential, random and
ISAM access, contiguous or mapped
allocation
supports overlays and chaining; random
organization, single-contiguous allocation

supports overlays and chaining; random
organization, allocation via extents

supports chaining; random organization,
allocation via extents

supports chaining; sequential and random
organization, allocation via extents
supports overlays and chaining; random
organization, ISAM, single-continuous
allocation
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single-user; interrupt-driven, supports $550, plus $125 per

device independence assembler
single-user; supports spooling and device $200
independence
single-user; interrupt-driven, supports $250 (free with Apple Il
device independence purchase)
multi-user; interrupt-driven
multi-user; interrupt-driven, supports device $1200 to $3850
independence
multiprocessing, multitasking, multi-user; ' From $600

interrupt-driven, supports spooling and
device independence
multitasking, 64 users; interrupt-driven,
supports spooling and device
independence

muititasking; interrupt-driven

$450, including boot
PROMs

$500; $150 customization

single-user; interrupt-driven, supports $80
spooling and device independence
multitasking, multi-user, multiprocessing; bundled
supports device independence and
spooling
multitasking, multi-user; interrupt driven, $1500 to $5000
supports spooling and device
independence
single-user $95
multiprocessing, multitasking, seven users; $575
interrupt-driven, supports spooling and
device independence
multitasking, multi-user; interrupt-driven, $1995
supports device independence
multitasking, four users; interrupt-driven, $735
supports device independence
multitasking, four users; interrupt-driven, $2500

supports spooling and device
independence

multitasking, multi-user; supports device
independence, DMA and spooling,
interrupt-driven

RSL-11M, $8600;
RSX-11S, $560

multitasking; interrupt-driven, supports $3620
spooling and device independence
single-user; supports spooling and device $150
independence
multiprocessing, multitasking, multi-user; $400
interrupt-driven, supports spooling and
device independence
multitasking, multi-user; supports device $400
independence, interrupt-driven
multitasking, multi-user; interrupt-driven, $5100

supports spooling and device
independence
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The wave of the future, multiprocessing

OSs allow master-to-master and

master-to-intelligent-slave CPUs to
conduct traffic over parallel buses.

Company

Heath Co.

Hemenway Associates, Inc.

Hewlett-Packard Co.

Hughes Aircraft Co.

Industrial Programming, Inc.

Infosoft Systems, Inc.

Intel Corp.

Ithaco, Inc.

Kontron Electronics, Inc.

Language Resources

Lifeboat Associates

Micro Five Corp.

Microsoft

Microware Systems Corp.

Monolithic Systems Corp.

Mostek Corp.

Motorola Semiconductor
Products, Inc.

116

0OS Name

HDOS

MSP/8086, M2SP/Z8000,

M2SP/68000

SP/8086, SP/Z8000, SP/68000

SP/68

RTE-XL

DDOS, CP/M

MTOS-68K, -80, -86

/0S8

MULTI/OS

iRMX 80

iRMX 86

iRMX 88

ISIS

TMS

KOS 5.2

RS-86

CP/M

STARDOS

XENIX (enhanced version of
Western Electric’'s UNIX)

0S-9

MSOS

FLP80DOS

M/OS-80

RMS68K

VERSADOS

bearing higher prices than products available a year
ago, the new entrants reflect a trend toward 16-bit pes.
Their increased performance entails a small price
increment but satisfies users’ needs to handle computa-
tion and communications simultaneously. Additionally,
the newer 0Ss represent a move from single-task,

Target Systems;
Languages Supported

8080, Z80, H-8, H-89; assembler,
BASIC, C, FORTRAN

8086, Z8000, 68000; macro
assembler, Pascal/l, BASIC and
FORTRAN
8086, 28000, 68000; macro
assembler, Pascal/l, BASIC and
FORTRAN
6800; macro and cross assemblers,
STRUBAL +

HP-1000L; assembler, BASIC,
FORTRAN, Pascal

1802, Z80, 8080, 8085, 1804, 8048,
6502, 6800, 6809, others; assembler

6800, 8086, 8080, 68000; assembler,
PL/M-80, -86, FORTRAN-80, -86,
Pascal-86, Pascal-68K
Z80, 8080, 8085; assembler, BASIC,
MBASIC, FORTH, PILOT, MUMPS,
FORTRAN, COBOL, Pascal, C
Z80, 8080, 8085; assembler, SAL/
RLASM, BASIC, MBASIC, FORTH,

PILOT, MUMPS, FORTRAN, COBOL,

Pascal, C, RATFOR

8080, 8085; assembler, BASIC,
FORTRAN, PL/M
8086/8088; assembler, FORTRAN,
Pascal, PL/M
8086/8088; languages and drivers
compatible with iRMX 86

8080, 8085, 8086, 8088, 8089,
Intellec MDS; assembler, BASIC,
Pascal, PL/M, FORTRAN

Z80, CompuDAS 1; DABIL

Z80A; assemblers, BASIC,
FORTRAN, Pascal, COBOL

8086, upgrade for Intel MDS 800, |1
and Ill; AL/M-86 assembler, Pascal

8080, 8085, Z80; assembler, BASIC,
LISR FORTRAN, COBOL, APL,
ALGOL, C, Pascal

8086; BASIC

Z8000, PDP-11 series; assembiler, C,
others

6809; assembler, BASIC-09, Pascal,
COBOL

Z80, MSC 8001, MSC 8004, MSC
8007, MSC 8009; assembler
Z80; macro assembler, BASIC,
FORTRAN
Z80; CP/M compatible

68000, Versamodule 01; macro
assembler, Pascal

68000, Exormacs development
system, Versamodule 01; macro
assembler, Pascal

Min. Hardware
Configuration

32K bytes of RAM, console, disk system
32K bytes of RAM, floppy-disk drive, real-time
clock, console

16K bytes of RAM, floppy-disk drive, console
16K bytes of RAM, floppy-disk drive, console
128K bytes of RAM

32K bytes of RAM

3K to 10K bytes of ROM, 1K byte of RAM

24K bytes of RAM, 80K-byte floppy-disk drive,
terminal

48K bytes of RAM, 160K-byte floppy-disk
drive, terminal

600K bytes of RAM, iSBC 80/10, 80/20-4,
80/24 or 80/30

16K bytes of RAM, MCS-86, 8253, 8259A
1.2K bytes of RAM or ROM

Typically 64K bytes of RAM, plus terminal
or printer

24K bytes of EPROM, 20K bytes of RAM,
CompuDAS 1
64K bytes of RAM, 16K bytes of video-refresh
memory, video controller, floppy-disk drive
controller

128K bytes of memory, Intel MDS 800 or
Series |l, floppy-disk drive, iSBC or Microbar
C86 CPU

24K bytes of RAM, disk system

Series 3000, uc system and visual-display
terminal

approx. 192K bytes of RAM

48K bytes of RAM, CPU, disk drive

16K bytes of RAM, floppy-disk drive controller
32K bytes of RAM

32K bytes of RAM, MDXFLP controller board
and serial or parallel port

Versamodule 01

Exormacs, 256K bytes of RAM, Exorterm 155,
Exordisk Ill, printer or Versamodule 01 with
128K bytes of RAM
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single-user versions (such as CP/M and ISIS) to multi-
tasking, multi-user and—in a few cases—multiproces-
sor types (such as MP/M and iRMX86).

Of the approximately 20 new entrants, 80 percent
feature multitasking capability, whether for 8- or 16-bit
pes. RMS68K, a 16-bit-pe 0S, demonstrates the diversity

of multitasking variations. RMS68K handles an unlimit-
ed number of tasks in theory, although memory
capacity and overhead dictate an upper limit. Another
16-bit-wc 0S8, ZEUS, accommodates as many as 200
tasks. Yet another offering, REX-80, serves 8- and
16-bit pes while providing multitasking limited only by

Primary
Applications

development, general-purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

development, general-purpose

development, process-control, general-
purpose

development, general-purpose

general-purpose, process-control

development, process-control, general-
purpose

development, general-purpose, process-
control

process-control
development, process-control, general-
purpose
process-control, test and instrumentation

development

process-control

development, process-control, general-
purpose

development, general-purpose

general-purpose

development, process-control, general-
purpose
development, general-purpose

development, general-purpose

development, process-control, general-
purpose
development

development, general-purpose

process-control

development, general-purpose, process-

control

Memory Management;
File Management

supports overlays, swapping and chaining;
random organization, allocation via linked
list of sectors
supports overlays and chaining; random
organization, allocation via linked list of
sectors
supports overlays and chaining; random
organization, allocation via linked list of
sectors
supports overlays and chaining; random
organization, disk-space allocation via
linked list of sectors
supports overlays, swapping and chaining;
random organization, allocation via extents

supports overlays, swapping and chaining;
single-continuous allocation

supports overlays and chaining; random
organization, ISAM, allocation via extents

supports overlays, chaining, multiple
contiguous allocations; sequential and
random allocations, allocation via clusters

supports overlays; random organization,
allocation via extents

random organization, allocation via extents

dynamic memory allocation;
sequential and direct access logical files
supports overlays, swapping and chaining;
random organization

supports overlays; random organization,
allocation vid linked list of sectors

supports overlays and segmentation;
sequential and random organization,
allocation via linked list of sectors

supports chaining; allocation via extents

supports swapping; allocation via linked list

of sectors

supports overlays, swapping, chaining,

segmentation; sequential, contiguous and
random organizations, allocation via
mapped disk
supports swapping and chaining; ISAM,
allocation via linked list of sectors
supports chaining; allocation via linked list
of sectors
supports overlays; allocation via extents

supports chaining; NA

supports chaining; random organization,
allocation via extents
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Processor Allocation;
Peripheral Management

single-user; interrupt-driven, limited support
of device independence

multitasking; interrupt-driven, supports
spooling and device independence

single-user; interrupt-driven, supports
device independence

single-user; supports device independence

multiprocessing, multitasking; interrupt-
driven

multiprocessing, multitasking; interrupt-
driven, supports spooling

multitasking, multiprocessing; supports
device independence

multiprocessing, multitasking, multi-user;
interrupts allowed, spooling and device
independence supported
multitasking, multi-user, multiprocessing;
supports spooling, device independence,
interrupt-driven

multitasking; interrupt-driven, supports
device independence
multitasking; interrupt-driven, supports
device independence
multitasking; interrupt/event or timer-driven

multiprocessing; interrupt-driven, supports
device independence

multi-user; supports device independence
and DMA
single-user; interrupt-driven, supports
spooling and device independence

NA; supports device independence and
DMA

single-user; interrupt-driven, supports
device independence

multitasking, multi-user; provides device
independence and DMA, interrupt-driven
multitasking, one to 12 users; interrupt-
driven, supports spooling and device
independence
multitasking; supports device
independence, DMA and spooling,

interrupt-driven

single-user; interrupt-driven, supports
device independence
single-user; interrupt-driven, supports
device independence
multitasking available; supports device
independence, DMA and spooling,
interrupt-driven
multitasking; supports device
independence, DMA and spooling,
interrupt-driven
multitasking; supports device
independence, spooling

Price

$195

$900

$700

$150

$2150; additional copies
$1260; execute-only
license $210

$3500 to $9500

$225

$900

$100
$6000, plus per-use

royalty

$2000 includes $900
training credit
bundled

$8950, source code;
$2450, object code

from $145

$195, Level 1;
$495, Level 2

$900
$595

$250 with PROMs;
$199 without PROMs

$5000

117




VLS| manufacturing techniques will
mature and permit the production of pc
chips with extremely high denssities
and many built-in processing functions.

memory constraints.

Following on the heels of multitasking as a standard
0s ability comes multi-user support—a characteristic of
more than half the new entrants. Again, implementa-
tion variations abound. For example, TMS, an 8-bit-pc
0s, handles as many as five users, providing each at

OS Name

Company
Motorola Semiconductor RMS09
Products, Inc.
National Semiconductor Corp. Starplex-1i
Ohio Scientific, Inc. 0OS-CP/M
0S-65D
0S-65U Level |

~ 08-65U Level Il NETWORK

Omnibyte Corp. ODOS
Ontel Corp. HDOS
MDOS
Perkin-Elmer Terminals Division PETOS
Phase One Systems, Inc. OASIS
OASIS-16
Point Four Data Corp. IRIS
RCA Solid State Division CDOS
Ryan-McFarland, Inc. C0OSs990
Scientific Data Systems, Inc. SDS/DOS

Smoke Signal Broadcasting

DOS68, DOS69

SofTech Microsystems UCSD System Software
Software Dynamics SDOS
Systems and Software, Inc. REX-80
Technical Systems Consultants, UniFLEX

Inc.

Tektronix, Inc. TEKDOS
Telecompute Integrated TIS-APL
Systems, Inc.

Texas Instruments, Inc. Component Software
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Target Systems;
Languages Supported

MC6809; macro assembler, BASIC,

MPL

8080, Z80A; macro assembler,
BASIC FORTRAN Paseal PL/M

ZBO C3 series; assembler BASIC,
COBOL, FORTRAN

6502, C2-C3 series, C1P-MF, C4P-DF,

C8P-DF; assembler, BASIC
6502, C2-C3 series; BASIC

6502, C3-B, C3-C; BASIC

6800, OB 800, OB 850; assembler,
BASIC, STRUBAL+

8080, 8085, Ontel OP-1; assembler,

BASIC, FORTRAN, OPL, Pascal

8080, 8085, Ontel OP-1; assembler,

BASIC, FORTRAN, OPL, Pascal

6800; macro assembler, BASIC

Z280; assembler, BASIC, RM COBOL,

Pascal, FORTRAN 77, C

8086, 28000, 68000; macro
assembler, BASIC, RM COBOL,
FORTH, Pascal, FORTRAN 77, C
microNOVA and Point 4 Mark Iil;
absolute and macro assemblers,
BASIC, Pascal

CDP1802, CDP18S007, CDP18S008;
macro assembler, BASIC |, BASIC II,

FORTH, PLM 1800, VIS
T1990; COBOL

6502; macro assembler, extended
BASIC

6800 (DOSE8), 6809 (DOSE9); macro

assembler, BASIC, COBOL,
FORTRAN, UCSD Pascal

6502, 6800, Z80, 8080, 6809, 9900,
LSI-11, PDP-11; assembler, Pascal,

FORTRAN and BASIC (compiles to
P-Code)
6800, 6809, Motorola EXORciser,

Pace 480, Wave Mate; assembler, MSI

BASIC, Business BASIC

Min. Hardware
Configuration

8K bytes of RAM, Micromodule 19/19A or
68/17A

64K bytes of RAM
56K bytes of RAM
24K bytes of RAM, floppy-disk drive
32K bytes of RAM, dual floppy-disk drives or

hard-disk drive

104K bytes of RAM, hard-disk drive, two
~ RS232 ports, real-time clock on ﬁoppy
controller

9K bytes of RAM, 2K bytes of PROM,
floppy-disk drive, console

32K bytes of RAM, hard-disk drive and
controller

32K bytes of RAM, floppy-disk drive and
contraller

16K bytes of RAM

56K bytes of RAM, dual floppy disks, Z80
CPU

128K bytes of RAM, dual floppy-disk drives,
16-bit CPU

48K bytes of RAM, 500K bytes of disk
storage, terminal
28K bytes of RAM, single-density disk drive

64K bytes of memory, disk drive

32K bytes of memory, 1.25M-byte diskette

8K bytes of RAM, disk drive controller

48K bytes of contiguous RAM, 175K bytas at'

 disk storage, ASClII terminal

48K bytes of RAM, dual floppy-disk drives,
CRT terminal, printer

8080, 8085, 8086, Z80, single-board szylasofHOM 512 bytes of RAM, real-time

computers; relocatable macro
assembler, C, PL/IM

6809, 68000; macro, relocating and

cross assemblers, BASIC, C, Pascal,

FORTRAN

~2650/280, Tektronix 8002A;
assembler, MDL/8080/8085/Z80,

clock, pﬂaﬂty-mwrrupt controller

96K bytes of RAM, memory management,

DMA-driven disk controllers, interrupt-driven

110
32K bytes of RAM, 8002A or 8550 MDL

MDL/6800, FORTRAN-80, SCI-PLMX

Z80, Altos Super Brain, TRS-80
Model I, North Star Sorcerer; APL

9900 family; assembler, BASIC,
Pascal

64K bytes of RAM

3K bytes of RAM, 6K bytes of ROM
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least 1K byte of RAM. ZEUS, however, suits as many as
64 users and furnishes nearly 64K bytes of RAM for
each. Another 16-bit-pc offering, CTOS, accommodates
as many as 16 users, providing each a minimum of 128K

bytes of RAM.

Although not as prevalent as multitasking and

Primary
Applications

process-control

development, general-purpose

development, general-purpose
general-purpose
general-purpose

general-purpose

development, process-control

development, general-purpose

development, general-purpose

development, process-control, general-
purpose

development, general-purpose, process-
control

development, process-control, general-
purpose

general-purpose
development
general-purpose

development, general-purpose

development, general-purpose

development, general-purpose

development, general-purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

development

general-purpose

process-control, general-purpose

multi-user capability, multiprocessing has also made
noticeable inroads in 0Ss. Approximately 20 percent of
the latest 0s introductions support more than one
processor. The wave of the future, multiprocessing 0ss

allow master-to-master and master-to-intelligent-slave

Memory Management;
File Management

supports overlays and chaining; random
organization, allocation via linked list of
. sectors
supports overlays and chaining; random
organization, allocation via extents

random organization, single-contiguous
, allocation

random organization, single-contiguous
allocation

random organization, single-contiguous
allocation

single-contiguous allocation

supports overlays and chaining; random
organization and ISAM (for OPL only),
~ allocation via linked list of sectors

supports chaining (OPL only) and overlays;
random organization and ISAM (for OPL
only), allocation via linked list of sectors

supports overlays and chaining; random
organization
supports overlays, chaining, segmentation;
sequential, keyed and random
organizations, allocation via sectors
supports chaining, segmentation, overlays;
sequential, keyed and random
organizations, allocation via sectors
supports overlays, swapping and chaining;
random organization and ISAM, single-
contiguous, extent and linked list of sectors
allocation
random organization, allocation via linked
list of sectors

supports overlays, swapping and
segmentation; sequential and random
organization, allocation via extents
supports overlays, chaining; sequential,
contiguous and random organizations
supports overlays, swapping and chaining;
random organization, ISAM, allocation via
linked list of sectors
supports overlays; random organization,
single-contiguous allocation

supports chaining; random organization,
allocation via extents

supports overlays, swapping and chaining;
random organization

supports overlays and chaining; random
organization, allocation via extents

supports overlays and chaining; random
organization, single-contiguous allocation

random organization, allocation via extents
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Processor Allocation;
Peripheral Management

multitasking; interrupt-driven, supports
device independence
multiprocessing, multitasking; interrupt-
driven, supports spooling and device
independence
single-user; supports device independence

single-user
single-user

~ maximum of eight users; interrupt-driven

single-user

multitasking (for OPL only), eight users;
supports spooling and device
independence

multitasking (for OPL only)

multitasking; interrupt-driven, supports
device independence

multi-user, multitasking; supports device

independence, spooling, interrupt-driven

multitasking, multi-user; supports device
independence, interrupt-driven

multitasking, 128 users; interrupt-driven,
supports spooling and device
independence

single-user; supports device independence

multitasking, multi-user; supports device
independence, DMA and spooling,
interrupt-driven
NA; supports device independence, DMA
and spooling, interrupt-driven
multitasking; interrupt-driven, supports
spooling and device independence

single-user, multitasking; supports device
independence

multitasking, eight users; interrupt-driven,
supports device independence

multitasking, multiprocessing; supports
device independence and spooling,
interrupt-driven
multiprocessing, multitasking, multi-user;
interrupt-driven, supports spooling and
device independence
multiprocessing, multitasking; interrupt-
~driven, supports device independence

multiprocessing, multi-user; supports
device independence
multitasking; interrupt-driven, supports
device independence

CPUs to conduct traffic over parallel buses.

Price
$2700
$695
$79

$200

$995

$200

$850
$1495

$3600

$1600

$2000

$75

$900

$700, including BASIC
compiler
$1800
$450

bundled

$1195
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Intel’s iRMX86 operating system uses
object-oriented common-format
interfaces to its primitives to manage
jobs, tasks and messages.

For example, CTOS supports 8086- and 8087-based
wes using a hardware-synchronizing scheme. Embody-
ing even greater capability, REX-80 works with as many
as eight processors by means of test-and-set functions
and interrupt synchronization. Performance advantag-
es abound in these products because the application
splits into more manageable segments for separate and
more efficient CPU handling.

Many of the recent 0ss support hard disks. Addition-
ally, slightly less than half of the new 0sSs include
network support and file protection, and a little less
than one-quarter support memory protection.

A move toward 16-bit hardware nothwithstanding,
most operating systems still serve the large 8-bit -pc
market. Additionally, almost half the new 0S entrants
are 8-bit types. Operating systems serving 8-bit pes
still dominate and should continue to do so in the near
future.

Less popular languages make a move

The breakdown of languages supported by this year’s
survey shows small losses by the popular languages and
small gains by the less commonly used ones. BASIC
continues to lead the pack; it is available for 66 percent
of the listed 0Ss.

Next in popularity, FORTRAN and Pascal have also
dropped slightly in use. Usage gains however, occurred
in the less popular languages, such as COBOL and C.
COBOL has apparently benefitted from growth in
small-business-system applications. Also reflecting in-
creased interest, C use has jumped, probably because of
Pascal’'s standardization and portability limitations.

Company OS Name
Western Digital Corp. UCSD Pascal
Wintek Corp. UCSD Pascal
WIZRD
Xycom, Inc. 1SS
Zilog, Inc. RIO, Versions 2, 3 and 4

RIO/CP

ZEUS

ZRTS 8000
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GLOSSARY OF ESSENTIAL

Allocation (dynamic)—The reassignment of peripherals
within a given program

Allocation(static)—The assignment of peripherals to a
given job

Allocation technique—The method of providing a process
with access to a shared resource

Binding—The act of assigning absolute addresses to a
program

Blocked list—A catalog of the processes waiting for pp
time or for completion of an 1/0 operation

Blocking—The process of combining more than one record
into one block to make data transfers more efficient

Buffering—The process of using areas of memory to
isolate 1/0 devices from one another and from the cpu

Chaining—The ability of an executing program to call
another program that resides on disk

Common—An area of memory maintained for the purpose
of passing data or parameters between programs

Constrained allocation—A resource-allocation strategy
that specifies all resources a process will need, but does not
prevent execution unless a deadlock might occur

Contiguous allocation—An allocation method that assigns
physically adjacent sectors to a file

Deadlock—A condition that exists when a process is
blocked in a state and in all future states that the system can
reach

Deadly embrace—A situation in which two processes each
unknowingly wait for resources held by the other

Device independence—An os feature that frees the user
from considering device-specific details. It employs mnemon-
ics to refer to specific devices; changing these mnemonics
redirects 1/0 to another device

Direct memory access (DMA)—A means of providing fast
peripherals with access to system memory without going
through the cpPu Directory—A file containing information
concerning the other files on a mass-storage device such as a
diskette; also termed a catalog

Executive—An operating-system routine responsible for
decision making

File-control block (FCB)—A data structure in main memo-
ry used for keeping track of files in use

Min. Hardware
Configuration

Target Systems;
Languages Supported
Western Digital Microengine; Pascal 64K bytes of RAM, 8-in. floppy-disk drive,
terminal

6800, Sprint 68; assembler, BASIC, 56K bytes of RAM

Pascal, FORTRAN

6800, Sprint 68; assembler, BASIC, C,
PL/W

all Xycom boards and packages; Z80
and Z8000 assemblers, FORTRAN
77, Pascal
Z80,MCZ 1, ZDS, PDS 8000;
assembler, BASIC, COBOL,
FORTRAN, Pascal, PLZ/SYS

32K bytes of RAM, serial I/O

60K bytes or RAM in development system,
16K bytes in target, dual floppy-disk drives for
development system, CRT terminal
64K bytes of RAM, Z80 MDC board, Z80 MCB
board, disk drives

Z80A, MCZ-2 Series, SDS 2/01;
assembler, BASIC, COBOL, PLZ/SYS
Z8001, Z-LAB 8000; assembler, C,
Pascal, PLZ/SYS, COBOL

64K bytes of RAM, MCZ-2 uc (or SDS 2/01)

256K bytes of memory, Z-Lab 8000 CPU

28001, Z8002; Z8000 PLZ/SYS, C
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OPERATING-SYSTEM TERMS

File-management system—The part of an 0s that controls
the organization and allocation of disk files, which might
consist of one or more sectors

Index—A number representing the relative position of a
byte in either a record or file

Interrupt—A break in the normal flow of a system or routine
from which flow can resume later

1/0 supervisor—The portion of an 0s that provides routines
for 1/0 procedures

Job—The collection of activities needed to accomplish a
specified amount of work

Linked list—A list formed by tying together (with pointers)
several items such as sectors on a disk

Lock byte—An entity used to represent a resource in
synchronization schemes; also termed a semaphore

Memory protection—A method of ensuring that the
contents of main memory within certain variable limits are not
altered or inadvertently destroyed

Noncontiguous allocation—An allocation method that
assigns physically nonadjacent sectors to a file

Nucleus—The most basic level of an operating system;
creates and destroys software processes used to implement
abstract processes

Operating system—An organized collection of techniques
and procedures used for operating a computer

Overlaying—The technique of repeatedly using the same
blocks of internal storage during different stages of a program;
for example, when one routine is no longer needed, another
routine can replace all or part of it

Polling procedure—A routine for checking each 1/0 device
sequentially to determine whether it requires servicing

Primitive—An operation provided by a nucleus for use in
synchronization

Priority—A parameter designating a task’s or process'’s
relative urgency

Process—A computation that can occur concurrently with
other computations; an 0s’s basic unit of computation

Process-control block (PCB)—A data structure that
uniquely defines a given process

Program (code)—A set of instructions that tells a computer
step by step exactly how to handle a job

Re-entrant code—A program task or routine that can be
executed simultaneously by more than one process

Relocation (dynamic)—The act of assigning absolute
memory addresses when a program is loaded into memory

Relocation (static)—The act of assigning absolute ad-
dresses at linking time

Resource—Any device or item used by a computer,
including special areas of memory such as buffers

Rotational ordering—A method of organizing I1/0 requests
to a disk to reduce total service time

Segmentation—A technique for managing variable-sized
areas of memory, termed segments, that contain logical parts
of a program

Service request—The appeal by a process or task for
access to a system resource

Single contiguous allocation—A memory-allocation
scheme that assigns all available memory as one block

Spin block—A loop created when a process keeps
checking the state of a flag or status bit while waiting for an
event to occur

Spooling— Simultaneous peripheral operations on line;
used to convert a dedicated device into a shared one

Standard allocation pattern—A resource-allocation
scheme designed to prevent deadlocks

Swapping—A technique similar to overlaying; involves
moving processes between main memory and auxiliary
storage in order to multiplex main memory

Sysgen—System generation, the process by which an
operating system is configured out of individual system
components to accommodate a particular hardware configura-
tion

Task—A routine that forms the lowest self-contained unit of
a job or process

Time slicing—A technique that shares pp time among
several processes. The quantum of time allocated to a process
is termed a time slice

Transient area—The space in memory available for user
programs and system utilities

Urgency—The degree to which a task or process requires
attention; determined by the task’s or process’s priority

Utilities—Routines used in housekeeping functions and I/0.

Primary

Applications File Management

development, general-purpose

Memory Management;

supports overlays; random organization,

Processor Allocation;

development, general-purpose

development, process-control, general-
purpose

development, process-control, general-
purpose

development, general-purpose

general-purpose

general-purpose

process-control
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single-contiguous allocation

single contiguous allocation, supports
overlays, swapping; sequential, contiguous
and random organizations, single

contiguous allocation type

random organization, allocation via linked

list of sectors
supports overlays; random organization,

single-contiguous allocation

supports overlays and chaining; random
organization (Version 3 only), ISAM (with
COBOL only), allocation via linked list of
sectors (Version 2) or random-access table
of printers
supports overlays and chaining; sequential
and random organizations
supports overlays and swapping;
sequential, contiguous and random
organizations, allocation via linked list of
sectors

Peripheral Management Price
multitasking; interrupt-driven $1000
NA; supports device independence $675
multitasking; interrupt-driven, supports $495
spooling and device independence
multiprocessing, multitasking; interrupt- bundled

driven, supports device independence

single-user; interrupt-driven, supports
spooling (Version 3 only) and device
independence

$500, or free with system

multitasking; supports device $500
independence, DMA and spooling
multitasking, multi-user; supports device
independence, DMA and spooling
multitasking; interrupt-driven $300




Operating systems will soon support
local-area networks, such as Ethernet,
and global-area networks, such as
X.25.

Another less-popular language, FORTH, also reflects
higher use.

A look around the corner

What do all these developments portend? During the
1980s, VLSI manufacturing techniques will mature and
permit the production of we chips with extremely high
densities and many built-in processing functions. As
these performance benefits slide into silicon, however,
they will present users with untold operational prob-
lems. With the advent of additional we processing
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Dynamic resource allocation, by which main memory is
actively assigned to each active task as it is loaded, is a
feature adapted from larger systems, such as Modular
Computer Systems’ MAX Iv real-time operating system.
MAX Iv allocations are made on a multiple-page basis and
are recorded in the task's map image. Active tasks can
request additional memory at run-time, and the memory
will be automatically de-allocated when the task exits.

An efficient algorithm using a double linked list of
available pages is used to allocate all memory resources.
The figure shows the main-memory allocation map for a
typical multitask system. Tasks located in Map Zero are
permanently resident and privileged, and are loaded with
the MAX Iv nucleus. All other tasks dynamically allocate
their memory, and can construct a contiguous virtual
addressing space from scattered pages of actual
memory.

As many as six tasks (plus any tasks included in Map
Zero) can be mapped at any given time. Context switching
among these tasks does not require re-mapping.
Additional tasks can exist in physical memory. In all
cases, a task's map image is maintained within the MAX IV
operating system data table.

parameters, functional modes and interface multiplex-
ing, users will face virtually insurmountable problems
when coupling their designs to the outside world.

The solution? Future operating systems will be
designed into VLSI devices and provide features and
architectures that will insulate users from potential
application pitfalls. According to Peter Palm, product
marketing manager at Intel Corp., these 0Ss should
provide modularity and configurability in the form of
standard modules, layers and interfaces. For example,
Intel's iRMX86 operating system uses object-oriented
common-format interfaces to its primitives to manage
jobs, tasks and messages. At a higher layer, this
operating system offers common device-independent
interfaces to device drivers that handle smart floppy-
and hard-disk controllers. For an operating system with
these built-in capabilities, VLSI implementation thus
becomes a matter of merely improving manufacturing

technical @ftem/
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Influenced by its manufacturer s FLEX and Be// Labs UNIX, the
UniFLEX operating system from Technical Systems Consultants
serves large multitasking and multiuser 6809- or 68000-up-based

systems. It supports a hierarchical file system, permitting files of
1G bytes and disk capacities exceeding 8G bytes.

capability to a point at which silicon fabrication
becomes practical.

At a still higher layer, operating systems will soon
provide a universal development interface (UDI) to
popular languages for program develoment and a
universal run-time interface (URI) to execute these
developed programs. Such standard interfaces will
permit common pc support languages to run on any
UDI/URI-compatible operating system. The interfaces
will, then, serve as a standard software bus for
different languages and applications.

Operating systems will also soon support local-area
networks, such as Ethernet, and global-area networks,
such as X.25. They will provide high-level data-link
interfaces to an Ethernet controller on the Multibus via
an inter-processor protocol, for example, and support
standard interfaces with standard modules. Such
modules, layers and interfaces should pave the way to
overcoming the potential problems of VLSI technology.

L
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George Kotelly is senior editor of EDN magazine, which
originally published this article in its September 16, 1981,
issue.
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We've Always Offered More Graphics Solutions.

Now CalComp adds the full line of
Talos digitizing tablets to what is
already the most extensive line of
computer graphics solutions available
from any manufacturer.

Talos gives you a wide choice of
digitizers in sizes from 11" x 11" to 44"

x 60", with the option to back-light and
rear-project images. And that’s the
kind of selection you need for your
varied applications, including pipeline
layouts, printed circuit boards and
data reduction. Plus, they can
accommodate conductive materials for
digitizing seismographic and well-
head logs.

Our newest products, the 800 Series
and the Wedge, both feature
electromagnetic technology to allow you
to digitize from conductive materials,
and to give more precise data input and
greater data stability.

The flexible 800 Series with
MULTIBUS" module lets you use dual
tablets, dual cursors, and multiple
interfacing for greatly expanded system
capabilities.

The Wedge, designed especially for
applications using small systems, offers
end users and OEMs an affordable yet
highly dependable alternative to
traditional CRT control devices. And to
aid operation ease and efficiency, the
Wedge offers a unique five-degree
sloped surface.

The 600 Series, using electrostatic
technology and incorporating the
“active inch” principle, is also
available in a wide range of sizes and
surface options.

With
Talos Digitizers,
We Offer Them

All.

To further expand accuracy and high
speed performance, we offer SMART
software packages for the 600 and 800
Series. SMART provides local
processing of digitized data to let you
combine functions and calculations,
and much more depending on your
working requirements.

CalComp for all the alternatives
in computer graphics.

CalComp offers full lines of drum,
flatbed and beltbed plotters;
controllers; computer output microfilm
(COM) units, and electrostatic plotter/
printers. And, new from CalComp, the
Graphic 7 display system.

Plus CalComp support. All CalComp
products — including Talos digitizers —
are backed by the largest professional
team of sales, systems and service
people in the industry — direct from
CalComp. And our worldwide service
organization means we can give you fast
assistance wherever you’re located.

We have all the solutions to your
graphics needs. Call today to see how
we can find the right one for you.

CALCOMP

A Sanders Graphics Company

ENSANDERS

California Computer Products, Inc.
2411 West La Palma Avenue
Anaheim, California 92801
Telephone (714) 821-2011

TWX 910-591-1154

Graphics Sales Oqices: Tempe, AZ: (602) 894-9468; Orange, CA: (714) 978-7111; Santa Clara, CA: (408) 727-0936: Englewood, CO: (303) 770-1950; Norcross, GA: (404) 448-4522; Schaumberg,
IL: (312) 884-0300; Shawnee Mission, KS: (913) 362-0707; Metairie, LA: (504) 833-5155; Waltham, MA: (617) 890-0834; Southfield, MI: (313) 569-3123; Bloomington, MN: (612) 854-3448: St. Louis.
MO: (314) 863-2711; Woodbridge, NJ: (201) 636-6500; Fairport, NY: (716) 223-3820; Cleveland, OH: (216) 362-7280; Dayton, OH: (513) 276-5247; Tulsa, OK: (918) 663-7392: Portland, OR:

(503) 241-0974; Pittsburgh, PA: (412) 922-3430; Wayne, PA: (215) 688-3405; Dallas, TX: (214) 661-2326; Houston, TX: (713) 776-3276: McLean, VA: (703) 442-8404; Bellevue, WA: (206) 641-1925
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The first family
of microcomputers

with mainframe
capability.

WICAT Systems brings four
years of research and development to
the market with the System 100 family
of microcomputers. WICAT is the first
to provide high performance, low cost
computers with full feature operating
systems and network capabilities. The
WICAT family of systems and their
supporting software have been designed
to 1985 specifications. The hardware,
software, and communication networks
assume large main memories (up to 1.5
megabytes in the System 150 and 14
megabytes in the System 100) and large
system power at each intelligent
workstation.

Our 68000-based systems run at
8MHz and execute approximately one
million instructions per second. The
processor has a 16 bit external data
path and internally supports 32 bit
operations. All of our computers, with
the addition of the interface board, can
control videodisc players. Multibus™
devices can also easily be attached to
our complete family.

WICATsystems

P.O.Box 539 1875 South State Street

WICAT’s Multi-User Control
System (MCS) is one of the most
powerful operating systems available
today. The real time, multi-user, multi-
tasking system is designed to strike an
uncompromising balance between the
needs of the system’s programmers and
the general users. UNIX™/V7 and a
CP/M Emulator are also available.

In addition to the three operating
systems WICAT offers nine program-
ming languages: PASCAL, Assembler,
FORTRAN, COBOL, BASIC, APL,
ADA, C, and LISP.

Full service maintenance is offered
internationally, including 377 locations
in the United States. Depot mainte-
nance is also available.

Whether your needs are for busi-
ness systems, personal computers, or
sophisticated networking, the WICAT
family meets those needs.

Call or write today for additional
information.

Orem, Utah 84057 (801)224-6400
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T7000 Terminal

« ANSI X3.64 Terminal

- 80 x 25 rows on a 12" diagonal screen

= Optional touch panel

= Blink, blank, reverse video, half-
intensity and underline

System 100

« 68000 Processor

« 20MB-900MB hard disk storage

= Up to 14MB of main memory

« Supports up to 96 intelligent terminals

System 150-1T

= 68000 Processor
« Up to 1.5SMB main memory
* Single-user intelligent terminal

System 150-FS

= 68000 Processor

= Up to 1.5MB main memory

- 2, 5%” floppy disk drives (1.92 MB or
320KB)

System 100-DT

= 68000 Processor

» 2, 8" dual-sided, double-density floppy

disks (2.4MB)
« Up to 3MB of main memory
= Supports 4 dumb terminals

System 150-WS

- 68000 Processor

I10MB hard disk—5's" floppy disk for

back-up

« Upto 1.SMB main memory

= Single-user or multi-user operating
system (multi-user version supports 4

terminals)

MG8000 Graphics Terminal

- Same features as T7000 Terminal
* Monochrome graphics—400 x 300

pixel resolution

- Simultaneous support of text and
graphics features (2 independent
graphics planes for animation)

« Optional touch panel
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System 110-DT

= 68000 Processor

- 1, 8" dual-sided, double-density floppy
disk (1.2MB)

« Up to 1.5MB of main memory

- Ideal single-user workstation for video
disc and simulation
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Systems Group System 2800
computers. They're making
people stand up and take notice.

But then Systems Group
products have always appealed
to those who appreciate sensible
value, high performance, un-
matched reliability and prompt,
courteous service.

Through the years, Systems
Group product acceptance in
Z80 CPU, disk controller, I/O
and memory boards have been
the result of some very pur-
poseful and carefully thought
out engineering. Not to mention
strict industrial quality produc-
tion standards.

That same effort has made
System Group’s new family of
expandable System 2800 com-
puters what they are today.

Fast, reliable and powerful.

System 2800 computer sys-
tems are designed for a single
user with 64K of memory or for
up to as many as six separate
users with additional add-in
memory. They can easily ex-
pand as your organization’s
needs grow.

You can handle up to 8000
customers and 24,000 inventory
items in our lowest cost dual
floppy model and much, much
more in our 40M byte hard disk
models. And you can connect up
to 12 terminals or printers and
other add-on Systems Group
floppy, tape and hard disk
single or dual drive subsystems.

Select CP/M! MP/M'or
OASIS"operating systems to run
all your word processing and

accounting programs. No mat-
ter what size organization you
control, control-
ling will be
easier from
now on.
See the
System 2800
from Systems
Group, they're
what computers should have
been in the first place.

t registered trademark of Digital Rescarch
tt registered trademark of Phase One Systems

See us at COMDEX '81 Booth No. 1305

ADivisionof MEASUREMENT systems & controls
incorporated

1601 Orangewood Avenue
Orange, California 92668, (714) 633-4460
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE

Be Permanently Impressed.

The Expandable Computer Family
from Systems Group.

1981

Today’s Requirements
Dual floppy single or multi-user system
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1983

Tomorrow’s Requirements
10M byte hard disk and floppy drive,
single or multi-user system
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1985

Your Future Requirements
40M byte hard disk and 20M byte tape
back-up, single or multi-user system
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SOFTWARE

The ABCs of

operating systems

G. SCOTT HARRIS, Cybernation, Inc.

Three fundamental mechanisms inside most operating systems
determine their performance

Like a well-organized machine shop, an operating
system (0S) provides an efficient environment for a
worker to perform his job. Equipment in the shop is
similar to the mechanisms inside an 0s. The use of the
storage crib, workbenches and machines can help
explain the actions of 0S disk schedulers, memory
managers and central-processor (CP) schedulers.

Extracting work from a computer is like extracting
work from a saw, except that a user cuts and moves
representations of information instead of wood or
metal. If the saw cuts most of the time instead of being
idle, production is increased. If a clumsy arrangement
exists for each person to move work into and out of the
saw, or if it is overloaded, production is decreased.

Computer jobs are similar to saw jobs. They may be
short or long in scope, giving varying weight to the cost
of changing from one job to another. The jobs may
consist of many small parts to be moved into and out of
a machine, or they may involve a few long, heavy cuts
on large blocks of material.

With a computer, the interest lies in how many jobs
can be processed, with each job often involving the
execution of several programs (tasks). The number of
jobs completed per hour is called throughput. The
system can be adjusted for the maximum average
throughput or for a minimum variation in the time for
jobs from beginning to end, or turnaround time.

As the use of the saw is scheduled among available
jobs, the 0s has a cP scheduler that arranges available
jobs for the CP and moves them into and out of it. These
ready jobs wait on a queue in priority order, and the
highest priority task receives the CP when it becomes
available (Fig. 1a).

Once a task receives the CP and begins execution, it
continues on the CP until it is preempted by a higher
priority task or event, it temporarily finishes with the
CP (“blocks” itself through a request service), or it
finishes. Those tasks not ready for the cP reside on
another queue waiting to be serviced by its mechanism,
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such as a clock or file 1/0.

As a task executes, it alternates between bursts of CP
and 1/0 activity (Fig. 1b). If there are two or more jobs,
some jobs can do 1/0, while others use the cp. Which job
has the longest or shortest CP burst next cannot be
easily predicted, but this information can be collected.
That knowledge can then be used after the fact to
determine how well the CP was used, given information
that was then available. Information that is used to
guess a task’s behavior can come from user declarations
(big, small, long, short), from job type (interactive,
batch) or from a task’s past history (average CP burst
length). Once information is available, it can be used to
determine a task’s priority along with other adminis-
trative criteria.

Tasks can be arranged on the ready queue in groups
and allowed to compete for priority within their group.
Typical groups are interrupt-service routines, system-
service routines, interactive-user jobs and batch jobs.
Different scheduling policies can be enforced within and
between groups.

Inter- and intra-group scheduling

Between groups, for example, a job that is ready in a
higher group might receive the cp before a job in a
lower group. In Fig. 1c, an interactive job receives the
CP before a batch job. This is often balanced by a policy,
such as parceling out the CP on a percentage basis
among groups. Thus, if both batch and interactive jobs
are ready, the interactive jobs might receive 80 percent
of the available cp time, and the batch job might
receive 20 percent.

Inside the groups, the CP scheduling policy might
have a very different priority. Interrupt-service rou-
tines may be so important and time-critical that no
job releases the CP until completion. System-service
routines would probably reach completion, but would
allow themselves to be interrupted and preempted for
use of the Cp. Interactive-user jobs are often arranged
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Concrete objects from daily life are not
far removed from the abstract
mechanisms of the OS.

in a round-robin fashion, with each job receiving a small
slice of time on the CP. Batch jobs can also be arranged
in a round-robin fashion but with a longer time slice per
job.

The effect of differing policies is that the percentage
of time the CP is busy (CP use) is varied, or the amount
of time the CP is busy on user, not system, jobs (net CP
use) is varied. Within a group, the results of different
policies are that if ready jobs are arranged in first-
come-first-served (FCFS) order, any one job does not
stagnate. Also, if jobs are arranged shortest-burst-
next (SBN) on the CP, throughput is maximized. Finally,
if the arrangement is longest-burst-next (LBN), turna-
round time per job is minimized.

One mechanism can exhibit different policies. The
round-robin mechanism (Fig. 1d) takes tasks off a ready
queue, but gives them a maximum time limit on the CP.
If a task has not finished at the end of its time slice, it
relinquishes the CP and is placed at the end of the

Fig. 1a. The highest priority ready task. The job of the CPU
scheduled is to place tasks into the ready queue as they are
released from the blocked state in other queues. Fig. 1b. Alter-
nating CP and //0 bursts from a task.

round-robin queue. If the task blocks itself by request-
ing some other service, it relinquishes the CP and is
placed in another appropriate queue.

In the round-robin queue, time-slice size determines
the policy in effect. If the slice is very long or infinite,
the policy is the same as FCFS. If it is very short or
approaching zero, the policy is processor-sharing, in
which the processor is divided evenly among ready
tasks. If the overhead to swap between tasks is small,
then small slice times typically decrease response time
for terminal interactions and increase throughput,
while long slice times typically decrease turnaround
time for whole jobs to be completed.

Central storage or “real memory” in a computer is
usually arranged in a long array. Managing it is
somewhat like having one long workbench in the
hypothetical workshop. Space may have to be allocated
as it becomes available, but each user would prefer that
all his workspace be contiguous (Fig. 2a).
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The amount of free space in central storage indicates
how difficult it is to bring in a new job and get it ready
for the machine. When there is plenty of space, it is
easier to get a job ready or keep it on the workbench. If
many jobs are contending for space, some may have to
be moved to secondary storage to make space for
others. This can overload the system, causing fewer
jobs to be completed because time is wasted moving
jobs back and forth between central and secondary
storage.

Allocation of central storage may proceed according

Fig. 1c. Scheduling groups.

to several policies or a combination. For example,
segmentation can be employed, and storage can be
allocated in contiguous pieces that correspond to logical
(user-visible and -controlled) program divisions. This is
similar to giving each worker in a shop a fixed area on
the workbench. If one worker’s job has logical sub-jobs,
it may not be necessary for each of them to be adjacent
(Fig. 2b). However, even if there is sufficient free space
on the workbench to accommodate another job, it may
be necessary for everyone to suspend work and combine
the available space for the new job.

One way to avoid this storage-moving problem is to
use another allocation policy—paging. Paging is the
division of central storage into equally sized, inter-
changeable “pages.” In workshop terms, it is similar to

Fig. 1d. Round robin scheduling. Time slices have fixed max-
imum durations, but tasks may release the CP before the slice
ends or may require more than one slice.

cutting the long workbench into shorter tables (Fig.
2c).

With paging, each job is given as many tables as it
takes to hold the job. Unfortunately, two jobs cannot
share a portion of a table, so if a job needs only part of
the table, the rest is wasted. But if a new job comes
along, free tables can be acccumulated until it has
enough space without disturbing other jobs.

Fortunately, a solution is available in computers that
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Let there be no mistake, the POINT 4 Mark 8
is the most powerful Nova type minicomputer
you can buy. :

Developed for increased throughput, Mark 8
features an expanded firmware instruction set
and full compatibility with the IRIS operating
system. The result is an increase in speed of
processing and in overall efficiency of operation.

The POINT 4 Mark 8 joins the existing Mark 3 and
Mark 5 minicomputers, with 128 KBytes of main
memory and all processor options on a single printed
circuit board. The Mark 8 accommodates the ex-
tensive library of field-proven software already
available for the POINT 4 Family of Minicom-
puters. Designed for applications requiring up
to 50 terminals, Mark 8 allows for maxi-
mum system growth and flexibility. Now
there’s a POINT 4 minicomputer for
every application.

Best of all, the Mark 8 is available
immediately for only $10,700; much
less with OEM discounts.

Known by our OEM’s and systems
integrators as the Partnership Company
and backed by our excellent reputation*
in minicomputer manufacture, support
and service, it’s easy to see why your
next purchase should be the POINT 4 Mark 8.
Put our power in your system! Call today.

e
‘,w" 1 think the
¢ POINT 4 Family of

*POINT 4 has been consistently rated tops in the 1980-81
Datapro Computer survey.

)
v;,r""’ Minicomputers is a
of powerful idea.

I /‘ . i . +¢ [OHave arepresentative

48 contact me.
DATA CORPORATION ‘ 4 _j‘& [J Send me more details on the Mark 8.
2569 McCabe Way, Irvine, CA 92714

(714) 754-4114 TWX: (910) 595-1113

‘,‘ev [J Send me more information on the
W “  entire POINT 4 Family.

Ky Name
‘N : Vw"v Ttle. . - Phone( )
F
e C
2! ompany.
The Partnership Company Address
CIRCLE NO. 110 ON INQUIRY CARD City State Zip

POINT 4 Data Corporation, 2569 McCabe Way, Irvine, CA 92714
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Just as the use of the saw is scheduled
among those jobs that are available,
the OS has a CP scheduler that
arranges available jobs for the CP.

is not available with physical workbenches. The work-
space can appear to be grouped in terms of job
segments and sub-segments for the benefit of the
worker, but allocated in terms of modular pages or
“tables” for the benefit of the workbench manager. This
is called 2D storage management, or segmentation over
paging (Fig. 2d).

Hardware with memory management must perform

Fig. 2a. Contiguous job area. A/though jobs are stored discon-
tinuously in real memory, they must appear continuous in
logical memory (what a user sees). Fig. 2b. Segmentation
divides real memory into contiguous areas by job or function.
These contiguous areas are defined by the user in logical
memory.

a calculation to convert a location within a job segment
or page to its location in main memory. Adding one
more level of calculation helps manage job segments by
pages at the cost of two address recalculations instead
of one.

The worktables must be loaded with the maximum
number of ready jobs or job portions to make up for the
calculation cost. If the central-storage manager has
been well designed and has fast access to secondary
storage, it could take an inactive worktable, unload it
into secondary storage and let another more active
portion of a job use it. It then monitors the address
calculations passing, and if one appears that requests a
portion of a job that is not in central storage, it stops
the requesting job until central storage can be obtained
and loaded with the desired job portion. This is virtual
memory or demand paging. It presumes that the
increased number of jobs in the ready state makes up
for the high cost of storage management and moving.

Moving material efficiently into and out of work areas
from secondary storage is the job of the disk scheduler.
Scheduling disks involves coordinating storage move
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requests with two moving objects: the disk platter and
the read head (Fig. 3a). The platter has many tracks
over which the head can be positioned. Each track is
divided into sectors, and the system waits for the
appropriate sector to appear. Head-track positioning is
usually more time-consuming than rotational latency
and will be the only criterion considered in this
analogy.

A disk head can be compared to a forklift truck that
goes back and forth before a storage crib with several
aisles, each of which has a conveyor belt with storage
bins on it. The forklift removes items from a bin and
places them on a conveyor to the job, or vice versa. It
takes time to accelerate and stop the forklift at the
appropriate aisle, and then the truck waits for the
correct bin to arrive.

As requests from various jobs accumulate, the
forklift mana<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>