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Only one company has the
complete range of disks and
disk backup—Kennedy

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 %" cartridge recorder (Model 6450), and
Model 6809, 2" 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. 1 ON INQUIRY CARD

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

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

TWX 910-585-3249

See us at NCC Booth 1600



TI printers earn their reputation
the hard way.

Today, more than a hundred Thermal printers that are vir- tion that’s just a phone call away.
thousand Texas Instruments tually silent. High-speed multi- If your business is tough on
Printers are tackling some of the ple copy impact printers. Plus printers, go to the people who
toughest printing jobs through-  a choice of print speeds to fit set the standards. For more infor-
out the world. From news wire your application. And all have mation on our complete printer
services to airline ticket printing, one common denominator. line, contact Texas Instruments,
or generating printouts of payroll Consistent reliability that's P.O. Box 202145, Dallas, Texas
checks, invoices and reports. proven through rigorous test- 75220; or call 1-800-231-4717,
Any demanding task that calls ing and uninterrupted on-the- in Texas, 1-800-392-2860.
for clear, hard copies of the in- job performance. e e B
formation you need. You can also count on the Tl invented the integrated -
Texas Instruments can offer  support of our worldwide factory- | circuit, the microprocessor (]
you a wide variety of printers. trained sales and service organiza- [4nd the microcomputer ¢
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Ramtek lends color
to your decisions.

There are dozens of ways to effectively use the color-
graphics created by a Ramtek 6211. Computer aided design;
process monitoring & control; business information sys-
tems: mapping research & science—to name a few of them.

The 6211 is a complete terminal with a high resolution
color monitor and display electronics. You can display 16
colors at once from a palette of 64 and choose screen
resolutions of 640x 480 or 512 picture elements. The 6211
also offers a light pen or graphics tablet as options, as
well as a rack-mount version.

Add a 4100 colorgraphic printer for plain paper copies.

For hard copy, couple the 6211 with a Ramtek 4100
colorgraphic printer for quick inexpensive quality plain

paper copies. Its exclusive four-head design produces
full color in a single pass. With separate, easy-to-change
re-inking ribbons, there are no messy toners or chemicals
to replace. The 6211 can also be used with a color

camera for 35mm slides, 8x10 or 4 x5 prints, or overhead
transparencies.

A full range of off-the-shelf graphics software pack-
ages are available for the 6211. And Tektronix 4014 emula-
tion allows Tektronix users to work with 16 colors instead
of just one.

And between now and June 30, 1982, you can enjoy
an added benefit—a 6211/4100 package price. For more
information on the package or on separate item prices,
call Ramtek at 408-988-1044.

Ramtek

OurExperience Shows.

WORLD HEADQUARTERS —Santa Clara. CA EUROPEAN HEADQUARTERS —Ramtek Europe BV, PO Box 67 Badhoevedorp 1170 AB. The Netherlands REGIONAL OFFICES

Dallas TX Santa Ana. CA, Seattle. WA: Schaumburg, IL, Houston, TX. McLean, VA: Denver, CO; Cleveland. OH; Rochester, NY. Maitland. FL, East Brunswick, NJ : Boston, MA

Finite element model displayed created by PATRAN,
a moduct of PDA Engineering.




This issue of Mini-Micro Systems takes a
close look at the explosive office-auto-
mation market, with feature articles on
small-business systems, word-processing
software, peripherals and a variety of
communication equipment. Cover design
by Vicki Blake; photography by Steve
Grohe; Dasher terminal courtesy of Data
General Corp.
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C. Itoh's new F-10 Printmaster Daisy-
wheel printer is the compact beauty
you can easily get attached to. Just ook
at what you get:

1. Small footprint, low-profile design
(only 6" high) fits easily into your
system.

2. Downloading wheel and impact
sequences allow use of a variety
of unique wheels and permit
OEM's to tune the printer to spe-
cific needs.

3. Comes in two Shannon-text-rated
speeds. 40 CPS and 55 CPS.

4. Industry-standard parallel or

RS 232-C interfaces and ETX/ACK,

XON/XOFF protocols provide
maximum OEM flexibility and
installation ease.

5. Extensive, built-in word process-
ing functions allow easy adapt-
ability and reduced software
complexity.

6. Uses mono and dual-plastic
wheels. (Unlike metal wheels,
dual-plastic provides superior
print quality over the entire life
of the wheel.)

7. Field proven, firmware intensive
technology for increased reliability.

8. Cast aluminum base plate with
high quality metal parts provide
lasting dependability.

9. Low-noise operation is ideal for
office environment.

10. Choice of friction feed or bidirec-
tional tractor feed for precise
print positioning of tabular and
graphics data.

11. Uses industry-standard wheels
and ribbon cartridges available
from multiple sources at low
prices.

12. Universal power supply is stan-
dard and allows worldwide power
source compatibility.

13. FCC approved and under 50
Ibs. in weight for fast shipments
and sales.

14. Easy-to-load wheels with tested
and proven method of wheel
support (spring loaded with pos-
itive detent).

We could go on. But quite frankly, once

you see Printmaster perform, you'll

never look at another Daisy.
Printmaster is fully backed by

C. Itoh’s warranty and complete sup-

port organization. Contact C. Itoh

Electronics, Inc. 5301 Beethoven St., Los

Angeles, CA 90066 (213) 306-6700.

3 ¢.IToH
ELECTRONICS, INC.
One World of Quality

'HOW DO I LOVE YOU?
LET ME COUNT THE WAYS.
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DISPLAY MAKER ZENTEC TO BUILD MULTIUSER BUSINESS SYSTEM

Long-time custom video display maker, Zentec Corp., Santa Clara, Calif., will break into the
multiuser, small-business-computer systems market at the National Computer Conference in
Houston next month. The firm'’s initial offering will be an 8086-based machine running
Microsoft’s implementation of the UNIX operating system, XENIX. Called the Series 2000,
the hardware is said to handle as much as 1M byte of memory and support either RSR3R or
RS422 serial interfaces. Provision is made for Intel’s 8087 math co-processor, as well. Each
Series 2000 central system contains one or two 5%-in. disk drives—either 378K-byte floppy
drives or 5M-, 10M- or 15M-byte Winchesters. The system is designed to operate with
intelligent work stations also supplied by Zentec. Each work station uses an 8085 up with
16M bytes of RAM. As many as six work stations are controlled by a separate Z80A located in
the central processor. OEM prices for the Series 2000 range from $10,000 to $20,000.

WANG TO ADD LOW-END VS, PERSONAL COMPUTERS

Wang Laboratories, which recently augmented the high end of its VS line of 32-bit
minicomputers with the VS 90, this month is planning to extend the line downward with a
V8 25. The entry-level model is expected to start at about $25,000. The system reportedly has
generated a high level of interest among Wang insurance company users, who have been
given an advanced peek. Reports from Wang’'s Lowell, Mass., headquarters also indicate the
company’s entry into the personal computing market may be next month.

DEC SAID TO BE DEVELOPING BROADBAND NETWORK

One of the more intriguing communication developments under way at Digital Equipment
Corp. is a project aimed at incorporating the Ethernet and DEC Dataway baseband channels
within a broadband network. ‘‘Clearly you can use an Ethernet or a Dataway channel as a
sub-channel on a broadband network, and that’s one of the things I think we will be
producing in the future,’’ says one DEC official. Access to the broadband network will be
accomplished through modems now under development.

A new local-area network product is also expected from Hewlett-Packard by early summer.
The HP system is a low-speed, low-cost clustered network that eventually will offer a gateway
into higher speed networks. Users can choose between electrical or fiber-optic connections.

VISICALC DEVELOPERS EXPECTED TO UNLEASH ANOTHER PACKAGE

VisiCalc developer Software Arts, Inc., Cambridge, Mass., is expected to unveil another
software tool, for which the company has high hopes, on May 17. Although details of the
product are sketchy, an informed source says the innovative uc program will open the door to
additional professional fields the same way that VisiCalc did for business.

TELEGENIX WILL UNVEIL FLAT-PANEL DISPLAY FAMILY

International and national news and sports off the Associated Press wire will be displayed
in the grand ballroom of the Astrodome during NCC on one of the world’s largest CRT-
emulating AC plasma display terminals. The 10%-ft.-diagonal, 80-character x 24-line flat-
panel terminal is one of a five-member family of such products being introduced at NCC by
Telegenix Corp., Cherry Hill, N.J. Each display includes a neon planar-gas display panel and
a display controller. A detachable keyboard, floor stands and wall mounts are optional.
Prices range from $5000 for the smallest family member—a 48-character x 2-line display
measuring approximately 4% ft. diagonally—to $52,500 for the 10%-ft. display equipped
with options. The terminals display orange characters on a matte black background.

ZILOG OFFERS LOWER PRICED Z8000-BASED UNIX SYSTEM

The price of multiuser, uc-based systems running the UNIX operating system is dropping.
Last month, Santa Clara, Calif.-based Plexus Computers, Inc., introduced its 8-user P/25, a
scaled-down version of its 24-user P/40, priced at $27,000. Later this summer, Zilog, Inc.,
will introduce 8-user versions of the System 8000, the Campbell, Calif., company’s 24-user
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Z8000-based UNIX machine introduced last fall. The new models 10 and 11 will range in
price from $13,000 to $16,000. Zilog officials say the hardware is about one-third the size of
the existing system and is designed to fit under a desk. Equivalent to the model 20 in CPU,
memory-management functions, operating system and software, the 10 and 11, however,
feature less main memory (as much as 2M bytes) and mass storage (18M bytes on a 5%-in.
Winchester disk drive). Backup is provided by a 5%-in. floppy drive (model 10) or by a
17M-byte Ya-in. tape-cartridge device (model 11).

CALLAN TO INTRODUCE GRAPHICS UPGRADE AT NCC

Callan Data Systems, a Westlake Village, Calif., supplier of OEM scientific/technical desk-
top systems built around DEC LSI-11 and Intel Multibus processors, is readying graphics
packages for introduction at NCC. The two-year-old firm will offer a Tektronix 4010 graphics
emulator with zoom capability on a new system, and as a retrofit for its existing products.
The company also has received a $3-million, second-round venture capital placement led by
Capital Management, Menlo Park, Calif.

ETHERNET CONTROLLER FOR S-100 BUS READY BY SUMMER

Perex, Inc., San Jose, Calif., will begin delivering a two-card Ethernet controller said to be
the first designed for the popular 8-100 bus. David Sear, Perex president, says the boards
meet the complete Ethernet and IEEE 696 S-100 bus specifications and plug into any
Ethernet-compatible transceiver. The boards run at 10M bps, and include dynamic address
recognition, a feature that examines each packet as it comes into a station and decides
whether it has reached the right destination. Two versions of the controller are available: one
with 16K bytes of buffer memory to handle eight consecutive packets, another with 64K
bytes to handle 32 packets. Buffer memory can be partitioned by software to allocate
memory for transmitting and receiving. In OEM quantities, the 16K-byte boards are priced at
$1295, and the 64K-byte boards at $1450.

OKIDATA TO ADD MID-RANGE MICROLINE PRINTERS

Mt. Laurel, N.J., printer supplier Okidata Corp. will release two new mid-range Microline
dot-matrix printers at NCC. The new models, the 92 and 93, print 80 and 132 columns,
respectively. Print speed is boosted to 150 cps, 25 percent higher than the low-end models,
the Microline 82A and 83A. Added features to the 92 and 93 are full graphics capability,
word-processing features and correspondence-quality print at about 60 cps in two passes. A
Centronics parallel interface is standard, while a serial interface is optional. A 2000-
character buffer is optional. Although pricing is not firm, suggested retail is between the
low-end 82A and 83A at $649 and $995, respectively, and the top end model 84, priced at $1395.

DESK-TOP OCR UNIT PRICED UNDER $7000

Prices of optical character recognition hardware appear to be dropping, making the devices
attractive to word-processing system builders as input units. The latest device comes from
Dest Corp., San Jose, Calif., which has begun deliveries of a desk-top OCR unit priced at less
than $7000. Called the Workless Station model 201 and 208, the hardware is 8086-based and
can read any of eight common type styles at a rate of 180 pages an hour. The 201, priced at
$6995, is a single-font device that reads Courier 72 type. On the 202, priced at $7995,
customers can select from seven different fonts, including OCR-A and B, priced at $495 each.
Each device is equipped with an RS23R serial port, which Dest expects to be used for
connection to word-processing systems. Text format options ($1495 each) are available for
Wang, IBM, CPT, Exxon and Xerox word-processing hardware.

START-UP POST TECHNOLOGIES UNVEILS ELECTRONIC-MAIL TERMINAL

Compact terminals with ever-increasing capabilities continue to crop up to serve all kinds
of markets. The latest hardware comes from year-old Post Technologies, Inc., Menlo Park,
Calif. The company will ship evaluation units of the Postmark 300 electronic mail terminal
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The LARK"

SOLVES BACK-UP AND OFF-LINE STOR- EQUIPPED WITH SMD INTERFACE. The 9455 Lark includes power
AGE PROBLEMS. Besides 8 Mbytes of and 1/0O module. And it's equipped with an SMD interface so you
fixed storage, Lark gives you 8 Mbytes can use a common controller for the Lark and many other drives
of removable storage—per cartridge But the 9454 Lark uses host power, and includes a new Micro Family
Simplifies back-up and gives users both Interface should you want to design your own controller
flexibility and growth capacity.
COMPACT SIZE AND PACKAGING FLEXIBILITY. You EXCEPTIONAL RELIABILITY. Since the Lark is
can design smaller, more efficient systems. The Lark totally sealed during operation, no external air is
is the width of a floppy disc drive. In fact, you can forced across either the fixed module or cartridge
mount two units horizontally or three vertically in a disk surfaces

standard 19-inch rack

S e DPERA
| ‘ ¢ 2
El\?\”ﬂan?MoEFnT{CE ' / HIGH PERFORMANCE.

\ ‘ ® low-mass, lightly-loaded flying
EMBEDDED SERVO INFORMATION. [ i read/write heads
No problems interchanging cartridges. , E 1 . ® 9.67 Mhz transfer rate
No need to adjust or align heads. ' - W 42 ms average access time
m linear voice coil actuator and
precision closed loop servo
system
® 7500 hours MTBF

Now—an 8 inch drive
with REMOVABLE MEDIA

For more information write:

OEM Product Sales, HQN0O8J
Control Data Corporation
PO. Box 0, Minneapolis, MN 55440
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next month, says marketing vice president Bob Strock. Designed to satisfy point-to-point
electronic mail ‘‘at reasonable rates,’”’ says Strock, the 10- x 12- x 3-in. device weighs about
5 1bs. and features a full keyboard, an 80-column thermal printer, a built-in modem, a one-
line (16-character) fluorescent display and proprietary software, including a multitasking
operating system, a Forth-like interpreter and a text editor. Memory can be expanded
internally to 5K bytes or externally to 32K bytes of RAM or ROM, says Strock. A built-in
tape-cartridge drive will store as many as 100 typical business letters, which can be
transmitted via phone lines at 300 bps, or over TWX or Telex networks, he adds. The unit
also includes an RSR3R port for linking to most computer systems. Post will sell the terminal
directly to large-volume end users, but plans include sales through distributors and OEMs,
says Strock. Single-quantity price is $1195.

DEC WON’'T FOLLOW IBM’S ROBOT LEAD

Despite considerable speculation to the contrary, Digital Equipment Corp. will not enter the
robot market with its own machines as IBM Corp. did. ‘“We don’t have any plans at the
present time to actually build robots, but we are developing what we call work stations for
the robotic functions,’’ says one knowledgeable DEC source. Those work stations will act as
programmable control systems that will bridge a robot’s mechanical tooling with a robot
system’s sensors, electronics and, eventually, with a common factory database. There are no
hints about when the development is set for completion. IBM chose to introduce several
complete robot systems as its entrance into this still-small market (MMS, April, p. 110).

DATABASE SUPPLIER CSSN CLOSES ITS DOORS

Only seven months after it introduced a series of uc database systems, Computer Service
Systems Network, Inc. (CSSN), Boston, has closed its doors. Although the product line, called
Dispatch (MMS, October, 1981, p. 15) may have been ahead of its time and needed a period to
be accepted in the market, company president David Friesen says CSSN received as many as
300 requests for information on the products. Friesen points to venture-financing problems
as a prime reason for the company’s April closing, owing more than 200 creditors a total of
about $854,000. CSSN had struck a deal with venture capitalists Venture Founders, Inc.,
Waltham, Mass., to receive $750,000. Venture advanced CSSN a $200,000 loan in light of a
business plan for the company to slowly pay off its creditors. However, Venture decided it
wanted another partner, Friesen says. When a partnership could not be settled in 30 days,
Venture ceased its financing. Friesen says the delays in receiving more money rendered the
company unable to produce the equipment, take orders or deliver equipment. Another
complexity: The software for Dispatch was to be supplied by MDBS, a creditor that refused to
ship software to CSSN until it was paid.

TOROTEL FORMING NETWORK ENGINEERING DIVISION

To assist its planned move into the network systems market, Torotel, Inc., Raymore, Mo.,
is forming an engineering division called Torotel Systems, Inc. Based in Los Angeles, the new
division will have a staff of software and hardware engineers who will help end users design
and implement long-haul telecommunication networks. The division will rely on its sister
division, Halcyon Communications, Inc., to provide initial customer sales leads and many of
the network components. Max P. Beere, president of the new Torotel Systems, says when
Halcyon salespeople develop accounts with customers who require engineering help, the
salespeople will recommend the services of the new division. Beere expects to have 16 to 18
engineers on board by this time next year. The new Torotel division won’t be constrained to

Halcyon’s line in the networks it configures.

OLIVEITI ENTERS PERSONAL CPU SWEEPSTAKES

The latest entry into the personal computer sweepstakes appears to be Ing. C. Olivetti,
S.p.A., which was expected to launch its system at the Hanover Fair in Europe last month.
Its U.S. subsidiary’s Business Computer Department has set a mid-May introduction for the
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system in the U.S. The system is understood to be the first of its kind to use Zilog’s Z8000
16-bit up. It will sport Olivetti’s dual 5%-in. floppy-disk drives and an entry-level price of
$3000. Configured with an Olivetti-dot-matrix printer, it will come in at less than $5000, say
sources close to the U.S. subsidiary. In addition to a UNIX-like operating system developed
by Olivetti, it will be offered with a CP/M-86 soft-card option. Marketing will be through
multiple channels, including Olivetti dealers, retail outlets and the Olivetti branches that sell
its 8-6000 minicomputers.

PRIME 50 LINE TO MULTIPLY

At Prime Computer, Inc., a low-end member of the 50 series minicomputers is due shortly.
The 16-bit, 8-user system will be priced at about $30,000 with a 67M-byte disk drive and
17M-byte cartridge-tape backup, and will be software-compatible with existing Prime
minicomputers, including its 32-bitters. Developed under the code name ‘‘Rabbit,’”’ the
system reportedly was due out earlier this year.

RANDOM DISK FILES

NCC PREVIEWS: Look for Longmont, Colo.-based MiniScribe Corp. to unveil industry’s
first low-profile 5%-in. Winchester, a #-high drive called the Miniscribe III. Designed for
desk-top uc-based systems and word processors, the new device will store 6M bytes of data on
a single platter and will use the company’s rack-and-pinion actuator design. Pricing for the
drive has not been set, but reportedly it will be approximately 20 percent less than the
MiniScribe I, the company’s conventional-height, single-platter, BM-byte 5%-in. Winchester,
priced at $745 in 1000-1ot orders. Evaluation versions of the new drive are set for the third
quarter. Also due from MiniScribe is a souped-up version of the MiniScribe I and the
company’s 12M-byte MiniScribe II. Through the use of an 8-bit up-controlled actuator, says
one source close to the company, access times will be cut on these drives from 200 msec. to
85 msec. at no increase in price.

Cerritos, Calif., start-up Rosscomp Corp. will show its first hardware offering, a
160M-byte, Y2-in. streaming-tape drive called the Rosscomp 160 in Houston next month, and
plans to begin delivering evaluation versions of the drive by December. The drive is designed
to back up 8-in. Winchesters, and operates at 120 in. per sec. and a transfer rate of 160K
bytes per sec. The drive reportedly will be priced around $1000 and will be the same size as
an 8-in. floppy-disk drive.

San Diego, Calif.-based Data Electronics, Inc. (DEI), plans to move aggresively into the
market for high-capacity, 5%-in. Winchester backup devices and will unveil the first
streaming tape-cartridge drive designed around the physical dimensions of these smaller
disk drives. Scheduled to be shown for the first time at NCC, DEI’s new hardware will use
standard DC-450 cartridges inserted long-end first into a drawer-like compartment. Until
now, drives using %4-in. tape cartridges have found more success as backup devices for
physically larger 8-in. Winchesters, whose dimensions permit the media to be inserted
edgeways. DEI's new offering, called the Slider series, reportedly will store a total of 10M
bytes using two data tracks. Higher capacity hardware is forthcoming. Evaluation unit
shipments are due to begin next month, and production is slated to begin during the third
quarter. Pricing is set at $550 in 1000-lot quantities.

Meanwhile, DEI is aggressively protecting the market for its traditional 17M-byte,
start/stop Funnel Y-in. tape-cartridge drive by reducing volume prices approximately 8
percent effective immediately. At the 2500-unit level, that brings the $1029 Funnel down to $950.

In addition to removable-only disk-cartridge drives, Fremont, Calif., start-up SyQuest
Technology Corp. plans to build conventional fixed small Winchesters (MMS, March, p. 10).
Both products will incorporate an embedded servo system and will map the same 6.38M-byte
capacity found on Seagate Technology’s ST-506 5%-in. Winchester onto 3.9-in. thin-film
disks scheduled to be built in-house. SyQuest’s new drives could make their first appearance
at NCC, and will be half the height of an ST-506. Reportedly they will be priced in large
volumes to compete with 96-tpi, double-sided floppy-disk drives, with quantity pricing for
the cartridges set at $25 each, according to one source.
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Now you don't have to wait
for the video terminal you want.
C. Itoh’s growing family of high-
performance video terminals
won't leave you waiting for deliv-
ery. Or wanting for features.

Our CIT 101, for example, is
available right now and not only
emulates DEC's VT 100, but gives
you far more flexibility and reli-
ability — all for less money! You
get 20% faster throughput. Standard
80/132 column performance (24
lines either way). Standard Advanced
Video for VAX Edit word processing.
And standard expansion card cage for
maximum versatility. You also get
dozens of other useful features DEC"
doesn't offer.

If you need an entry level 80-
column terminal, we have that too.
No waiting, of course. Our CIT 80 has
all the important features of DEC's
VT" 101, costs less and includes a
long list of most-wanted extras the

W Registered Trademark of Digital Equipmeént Corpogation

VT 101 doesn't have. Things like tuto-
rial soft setup, 19.2K baud commu-
nications, true half-duplex operation
and much more. For increased ver-
satility, there are power supply options
and CRT phosphor options.

Both terminals feature modular
construction and standard off-the-
shelf components (no custom, hard-
to-find LSIs are used). And unlike
DEC, each is ergonomically designed
to reduce operator fatigue.

You get all this performance and
flexibility, plus one other important

extra: C. Itoh reliability. You see,
C. Itoh’s quality standards are
the highest in the industry. That's
because every C. Itoh terminal
must pass a variety of tough
tests. Including board tests, power
supply tests, sub-assembly tests
and a punishing series of tem-
perature, vibration and noise
tests that weed out any marginal
performers. That's why we're not
surprised when field failure rates
come in at under 1% — far below the
industry average.

So get what you want when you
want it with the CIT 101 and CIT 80.

Contact our exclusive representa-
tive, ACRO Corp., 18003-L Sky Park S.,
Irvine, CA 92714. (714) 557-5118.

Q%= C 1TOH
ELECTRONICS. INC.
One World of Quality
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LAST YEAR
SMALL DRIVES THAN A

FRANKLY, WE WERE DIS

Tandon Carporation. 20320 Prairie, Chatsworth, CA 91311, (213) 993-6644 Regional Sales Offices: Woburn, MA (617)938-1916 « Plano, TX (214)423-6260




WE SHIPPED MORE
NYONE IN THE WORLD.

Because we could have shipped a whole lotmore.
In 1981, we shipped more 5%4" floppies, high-
@ capacity 5%4" Winchesters, and 8" half-size

3%

ret fo

........

4

THE MOST SUCCESSFUL DISK DRIVE COMPANY YOU EVER HEARD OF.

8 Fa8

floppies than anyone has ever shipped in a single year. And that's good.

But that represents only 35% of our total manufacturing capacity. So this year,
we're looking for a lot more customers.

We already supply disk drives to the biggest names in the business. And for good
reason: we've demonstrated that we can consistently deliver high volumes of reliable,
precision-engineered drives.

We're a multinational corporation, with more than 350,000 square feet of
manufacturing and office space. And we intend to keep our capacity 50% greater than
our shipment level. So we can always deliver the goods.

Over the last three years, we've shipped a million drives. And become the fifth
fastest growing company in the U.S. This year, we expect to ship our second million.And

then so[gne. f‘;laybe then we'll be satisfied. Until | 983. e RS
or information contact your nearest Tandon I d
office oryour local Kierulff or Hall-Mark distributor. a n D n
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IN AWWORLD
FULL OF MEDIA HYPE,
HOW DID DYSAN
COME SO FAR

SO QUIETLY?

Or so fast? We didn't become a $100
million-plus company in less than
nine years by producing just any
magnetic media. We did it by making
the best. The best in disc packs. In
single rigid discs. In disc cartridges.
In diskettes. And in mini-diskettes.
Many major OEM’s have recognized
the difference that Dysan quality
can make. And have endorsed it
with their own private label.

Today, there are sales offices and
distributors in the United States and

Dysan Corporation, U.S. Sales Offices:

throughout the world, selling and
servicing Dysan precision magnetic
media...to OEM’s, end users and
retail outlets. If our media was just
like everyone else’s, we never would
have come this far this fast.

Precision magnetic media from
Dysan. Our media says it all.

For the location of the Dysan sales
outlet nearest you, contact Dysan at:
(408) 988-3472 Toll Free: (800)
538-8133 Telex: 171551 DYSAN
SNTA TWX: 910-338-2144

St. Louis, MO, (314) 434-4011 / Sunnyvale, CA, (408) 730-2145 / Sherman Oaks, CA, (213)
907-1803 / McLean, VA, (703) 356-6441 / Irvine, CA, (714) 851-9462 / New York, NY, (212)
687-7122 / Schaumburg, IL, (312) 882-8176 / Fair Oaks, CA, (916) 966-8037 / Glendora, NJ,
(609) 939-4762 / Bellevue, WA, (206) 455-4725 / Atlanta, GA, (404) 952-0919 / Arlington, TX,
(817) 261-5312 / Burlington, MA, (617) 273-5955 / Rocky River, OH, (216) 333-3725 (in
Cleveland) (412) 261-0406 (in Pittsburgh) / Livonia, Ml, (313) 525-8240.

Dysan Magnetic Media is also available Worldwide:

Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, Colombia, China, Denmark, Ecuador,
Finland, France, French Polynesia, Greece, Guatemala, Hong Kong, Iceland, India, Israel, Italy,
Ireland, Japan, Korea, Malaysia, Martinique, Mexico, Netherlands, New Zealand, Norway, Peru,
Philippines, Puerto Rico, Saudi Arabia, Singapore, South Africa, Spain, Sweden, Switzerland,
Taiwan, Thailand, United Kingdom, Uruguay, VVenezuela, \Western Germany.

Dysan Flexible Diskettes are also available from all Computerland Stores, Sears Business
System Centers, and many independent computer outlets nationwide.




dy,
3 Dysan
CORPORATION
Our Media Is Our Message

5201 Patrick Henry Drive
Santa Clara, CA 95050
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LETTER-PERFECT PRINTER
DOUBLES AS DATA CRUNCHER.

Print two ways...correspondence quality and high speed data processing.
Now priced under $2000!

The new T-1805 dual purpose serial printer uses a unique T-1805 offers the same quality construction, high reliabil-
40 x 18 matrix dot pattern for high quality correspondence ity, ease of operation and operator conveniences. Plus,
printing; or, flip a switch, it uses a 7 x 9 matrix for high for the benefit of the office crew, the T-1805 is exception-
speed data processing printing. In the high speed mode, ally quiet. Its 53 dbA noise level ranks it as the quietest

it generates reports at time-saving throughput rates impact printer on the market.

reaching 200 lines per minute. In the reduced speed
correspondence mode, its pivoting print head lays down
overlapping dots to create a letter-perfect character that
looks like it came from an office typewriter.

The T-1805 is the latest evolution in the popular and
proven T-1000 series of serial printers. As such, the

There’'s much more to tell, so visit or call your
Mannesmann Tally sales outlet today.

Mannesmann Tally, 8301 South 180th Street, Kent, WA
98031. Phone (206) 251-5524.

Printers for the long run.

MANNESMANN
TALLY  «p0~”

NCC HOUSTON
JUNE 7-10
BOOTH 6100
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NEWS

Gould S.E.L. faces competition

for 32-bit board systems

The introduction of board-level
32-bit minicomputers, such as
Gould, Inc.’s s.E.L. Computer
Systems division’s Quadrabyte, sig-
nals the next generation of super-
mini systems. That step is happen-
ing so quickly, however, that the
hottest competition for the new
board systems surprisingly may be
not from traditional supermini
vendors, but from semiconductor
manufacturers, whose powerful pwps
are finding their way into board-
level systems.

“The price/performance pressure
on the low end will be from Motorola
and Intel,” notes Jack Weaver,
manager of product-line/board sets
at the company.

One edge Gould S.E.L. has is that
its product is available now.
Board-level products based on
Motorola’s MC68000 pp may not be
ready for another one to two years,
according to plans revealed by the
company. Gould S.E.L. is jumping
into a market window with a ready
product, but also has longer term
strategies formulating through par-
ent Gould, notes James Clark,
senior planning analyst at Gould
S.E.L. The market window will
narrow as companies such as Digital
Equipment Corp. release supermini
board sets, which are expected
soon. In the near term, Gould S.E.L.
will compete with the only other
such product on the market,
Perkin-Elmer Corp.’s model 3210A.

Quadrabyte, which is targeted at
OEMs, is based on Gould S.E.L.’s
high-end Concept 32/87. Two of the
three boards in the Quadrabyte set
are the same as those used in the
32/87, says Weaver. Quadrabyte
consists of a 32-byte CcpuU, an 1/0
processor and an integrated memo-
ry module with 512K bytes or 1M
byte of ECC MOS memory.
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Gould S.E.L. has long-term strategies for its Quadrabyte product, says James Clark. Two
of these three boards are identical to those used in the company’'s high-end 32/87 32-bit

supermini.

The company claims the CPU,
which is made of 2901 bit-slice
processors, executes as many as
660K Whetstones per sec. Firmware
floating-point functions are on-
board. The CPU’s mapped memory-
management system addresses as
much as 16M bytes of memory and
allows multiprocessing. Bit, byte,
half-word, word and double-word
addressing are included.

The memory module has as much
as 1M byte of dynamic RAM.
Memory cycle time is 600 nsec., and
read and write cycles are initiated
every 300 and 150 nsec., respective-
ly. The integrated memory modules
are available in 256K-, 512K- or
1M-byte densities. The board in-
cludes 64K-bit dynamic RAM chips
that increase memory-module den-
sity fourfold over earlier product
designs.

The 1/0 processor operates inde-
pendently of the cpu. It handles as

many as 16 device controllers and
supports as many as 124 devices.
The 1/0 processor board controls the
16-bit multipurpose bus, which has
a throughput of 1.5M bytes per sec.
The bus is an IEEE 488 version.

The backplane has 15 slots. The
system includes FASI, asynchronous
and synchronous interfaces. Boards
typically are mounted in a 19-in.
chassis. The system bus operates at
26.67M bytes per sec. A high-speed
data interface allowing as much as
3.2M-byte-per-sec. data-transfer
rates is optional. Quadrabyte uses
the MPX-32 mapped real-time opera-
ting system.

Price for Quadrabyte with the
CPU, 0.5M bytes of memory, an 1/0
processor, chassis and backplane is
$14,000 in OEM quantities of 100. A
P-E 3210A processor with 0.5M bytes
of memory, chassis, a control panel
and two communication lines is
priced at $19,100.

17



.-y~
Y z-—;
s . 5 —— e

- |

: == Rl A3 L]
How Gould S.E.L.’s Quadrabyte 32-bit board set stacks up against the competition.

Some of the product's strongest competition may come from products configured around

powerful ups. Source: Gould S.E.L.

Gould s.E.L. has high hopes for its
powerful new product. “We want to
be a leader with board-level,
high-performance products,” says
Weaver. The total board market is
expected to grow as much as 45
percent annually for the next five
years, reaching $2 billion, according
to S.E.L. The company expects more
growth for the 32-bit board-set
segment of that market. Annual
growth of 75-percent is anticipated,
with a market potential of more
than $1 billion in the next five years.

One application that could prove
lucrative for Quadrabyte in light of
other Gould products is industrial
automation. Gould S.E.L. says its
Modicon subsidiary holds about 40
percent of the programmable-
controller market. If Gould S.E.L.
adopted Modicon’s local-area net-
work for its Quadrabyte product,
Gould could be in a good position to
piggyback installed industrial-
automation products. The company
has not revealed a LAN strategy,
although a spokesman says broad-
band technology will be used.

Gould S.E.L. is looking for about
15 to 20 OEMs this year, Weaver
says. He adds that the product will
not be sold by the Gould industrial
or Modicon sales forces.
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The 0OEM emphasis is a bold move,
says Timothy F. McMahon, comput-
er division manager at Venture
Development Corp., Wellesley,
Mass. Companies such as P-E and
Gould s.E.L. will target OEM
markets heavily with 32-bit board-
level products, as will Motorola and
Intel. Thus, Digital Equipment
Corp.’s 16-bit computers, notably

the pPDP-11/34, will get squeezed
from both sides in one to two years,
he says.

McMahon believes Gould S.E.L. is
headed in the right direction—
toward technical markets—with
Quadrabyte, but he sees slow going
for them in the OEM business. “The
OEMs traditionally are DEC and Data
General Corp. OEMs. This will be
tough to fight (to attract the OEMs).
It’s like fighting International
Business Machines Corp. in the
commercial market,” he says. Yet,
Gould’s mini-maker subsidiary has a
lot of Gould’s money and power
behind it, and he expects to see
more from Gould S.E.L. in that
market.

Weaver says the company hopes
to ship about 500 Quadrabyte
products this year. The company
has shipped its first system to
Aydin Computer Systems, which
has signed a two-year agreement
for as many as 300 board sets. Aydin
will use the board sets in color
graphics terminals for an unspeci-
fied application for the World Wide
Military Command and Control
System. —L. Valigra

Intel aims database machine
at small systems

Intel Corp.’s two-year-old Com-
mercial Microsystems Operation
has introduced its first product, a
relational database processor called
the iDBP 86/440. Aimed at a wide
range of systems, from low-end p.cs
to small mainframes, and a wide
variety of applications, including
small-business or office systems,
the processor performs file and
database-management functions for
applications run by one or more host
computers. It will be available as a
board set or as a stand-alone system
this fall.

The iDBP uses two 8086 pups,

running Intel’s iRMX 86 operating
system. One 8086 is dedicated to
communications with the host cpu.
The second handles all operating-
system and database-software ac-
tivity, such as database backup and
recovery, transaction logging and
data security. This 8086 also
controls the iDBP’s hardware re-
sources, such as disk and tape
drives. It is equipped with 128K
bytes of RAM, which can be
expanded to 1M byte.

Front-end, host-to-iDBP commu-
nications are provided by what Intel
calls personality modules. These
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modules are the query languages or
report or screen-generator software
required to tie the host processor to
the iDBP. Customer marketing
manager Joe Huseonica says the
company believes these interfaces
make up only 20 percent of the job
of designing a database processor.
Therefore, Intel will not provide the
interfaces to OEMs. Instead, the
company will offer training on how
to design a personality module for a
host system.

At the back end of the iDBP,
standard interfaces such as those
for sSMD or Winchester-disk drives
are available to handle as many as
16 disk drives. A Ys-in. cartridge-
tape drive interface is also available
to handle disk backup if Winches-
ters are used.

Intel’s iDBP provides the kernel of
a relational database model. The
kernel can manage structured or
unstructured files and support
hierarchical and networked data-
bases through pointers and linked
lists provided by Intel. Other
database types, however, must be
supplied by a customer.

Huseonica says the iDBP runs two
transactions per sec. for eight hosts,
and slightly less than that for 16
hosts. A transaction includes 10 to
12 disk accesses plus the related
data manipulations, he adds. One
iDBP supports eight host interfaces.
A typical system, including 0.5M
bytes of RAM, an RS232 interface for
host connection and an SMD disk-
drive interface that supports four
drives, sells for $9500 as a board set
or $15,800 as a stand-alone system.
The only competition Intel sees is
Britton-Lee, Inc., Los Gatos, Calif.
That company introduced a relation-
al database machine for small
systems, the IDM-200, early this
year (MMS, February, p. 91).
Though priced close to $20,000 in
OEM quantities, the IDM200 is a 10-
to 12-transaction-per-sec. proces-
sor. Britton-Lee president David
Britton says he’s delighted with the
Intel entry. “It helps cement the
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idea [of database machines for small
systems] better.” He adds, “Now
we're waiting for 1BM.”

Though Intel’s iDBP is priced a
few thousand dollars less than
Britton-Lee’s, Britton doesn’t think
his firm will drop its price. Britton
says, however, that had Intel taken
a VLSI approach, that is, bring the
price of the hardware down via a
chip set, his company would
compete in price. Britton adds that
he does expect a VLSI version of the
iDBP.

That fits with Intel’s plans for the
product, as does a VLSI approach for
all cMo products, says Vaemond
Crane, vice president and general

manager of Intel’s Systems Group,
of which cMo is a part.

The iDBP is only the first in a
series of products from cmo. This
family will include a transaction
processor, expected within a few
months; networking systems, possi-
bly ready by year-end; work
stations, planned for next year; and
new wpp development systems,
Crane says. CMO’s total effort will
be to move these and other products
to higher levels of integration, he
continues. He says parts of the
iDBP, for instance, will eventually
end up on silicon as chips.

—Larry Lettieri

High-capacity Winchesters
set performance standards

Even though the market for
low-end 5%a-in. Winchesters has yet
to hit full stride, drive designers are
already looking ahead to new
applications for their hardware, and
are planning to introduce second-
generation high-capacity, high-per-
formance rigid-disk drives with
capacities in the 30M- to 50M-byte
range around mid-year.

Many of these drives will show up
in prototype form at the upcoming
National Computer Conference in
Houston, with several vendors
scheduling evaluation versions for
OEMs building systems based on
desk-top processors as early as this
fall. Production schedules for this
new hardware are equally optimis-
tic—some drive makers are plan-
ning to begin volume shipments of
the new Winchesters during the
first quarter of 1983.

The new Winchesters are charac-
terized not only by increased
capacities, but by significantly
enhanced performance. “The aver-
age positioning times associated
with the small Winchesters that are

Evotek’s line of high-capacity, high-
performance 5's-in. Winchesters range in
capacities from 7.8M to 51.6M bytes. The
drives operate at access times of 65 msec.
using a stepper-motor actuator. Drives using
voice-coil motors may be expected later on
from the Fremont, Calif., start-up.

now available simply won’t cut it in
the multi-user environment many
systems designers foresee for
desk-top pcs,” says Menlo Park,
Calif., industry analyst Jim McCoy.
“In order to provide the response
times these systems need, design-
ers must move up to big-drive
performance.”
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Atasi co-founders Frank Gibeau (right) and Stan Brown and a prototype of the company's
first product line—a series of 18M- and 30M-byte 5's-in. Winchesters. The drives operate at
access times of 30 and 40 msec. using an unspecified linear actuator design.

Key to the increased performance
McCoy and others see required by
these systems is the widespread use
of rotary and linear voice-coil
actuators to position the read/write
heads on the drive, and closed-loop
servo systems to keep the heads on
track.

Use of voice-coil actuators will
significantly reduce seek times in
these new Winchesters. Use of
closed-loop servo systems will
permit designers to boost storage
capacities by increasing track densi-
ties rather than bit densities, thus
maintaining existing data rates and
allowing these new drives to be
easily attached to the large numbers
of controllers now available for
Seagate Technology’s ST-506 6M-
byte 5%s-in. Winchester and for
ST-506-compatible hardware.

Average seek times for stepper-
motor driven Winchesters such as
these can hit 150 msec., says Mike
Kirby, formerly marketing vice
president at Rotating Memory
Systems, Inc., Milpitas, Calif., and
now head of marketing at Santa
Clara, Calif., controller house Data
Technology Corp. RMS’s yet-to-be-
priced second-generation drives
using rotary voice-coil actuators will
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offer 40M bytes of storage and seek
times in the 40-msec. range,
however, Kirby adds. The new
drives are scheduled to be demon-
strated at NCC.

San Jose start-up Atasi Corp.,
also plans to show a line of
high-performance 5Ys-in. drives
around mid-year. Called the 5018
and the 5030, the new drives will
offer 18M bytes on three data
surfaces and 30M bytes on five data
surfaces (with higher capacity
hardware to come). Access times
range from 30 to 40 msec. using an
unspecified linear actuator design,
says company president Frank
Gibeau.

Other vendors looking to unveil
high-performance, high-capacity 5%a
-in. Winchesters include Micropolis
Corp., Chatsworth, Calif., which
plans a 40M-byte, rotary voice-coil
actuator drive that will operate at
access times in the 80-msec. range.
The drive is scheduled to ship in
evaluation versions late this year,
with production quantities set for
early 1983. Pricing is pegged at
$1200 in 1000-lot quantities.

San Jose-based Priam Corp.
reportedly plans a line of 30M- and
50M-byte 5Ys-in. Winchesters

equipped with linear voice-coil
actuators similar to the ones used in
its line of 8- and 14-in. devices. As a
result of using this design, however,
the Priam drive will be 2 in. longer
than most 5%s-in. rigid drives.

International Memories, Inc.
(mm1), Cupertino, Calif., plans to
introduce a line of éM-, 12M- and
18M-byte 5%s-in. Winchesters this
quarter, and a line of 25M- and
45M-byte follow-ons early next year.
Called the 5000H series, the new
drives will use thin-film media and
will offer average positioning times
in the 40-msec. range, despite a
decision not to go with voice-coil
actuators.

Instead, IMI plans to use high-
precision stepper motors tied to ups
to move the heads, and off-track
sensors to keep the heads positioned
accurately.

Fremont, Calif., start-up Evotek
Corp., plans a line of high-
performance, 5Ys-in. Winchesters
with capacities ranging from 7.8M to
51.6M bytes (MMS, March, p. 10).
Like 1M1, however, it is thinking in
terms of high-performance (65-
msec.) actuators driven by micro-
steppers rather than by voice-coil
motors. The company plans to
unveil eight of these drives at
Ncc—all equipped with thin-film
media.

Evotek is taking an aggressive
stance as far as marketing their
hardware, and plans to be price
competitive with eM-byte, 5%-in
Winchesters at the low end, and a
major hardware supplier to systems
builders using high-performance 16-
and 82-bit pes at the high end.
Evotek is forecasting production
rates of 3000 drives per month by
the first quarter of next year.

Due early next year from Shugart
Associates, says one source, are two
voice-coil technology extensions to
its SA600 line of low-end 6M- and
10M-byte drives. So far undesignat-
ed, the new drives will be available
in 15M- and 26M-byte versions and
will offer average access times of 35
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TUNED TO
PERFECTION

>

The IS4000 Intelligent Switching System

The IS4000 has been tuned to perfection. It is
playing beautiful music for Fortune 1000 com-
panies across the country. The 1S4000 is an
intelligent switching system that provides an ef-
ficient and controlled way for all users to access
all computer resources. By routing all connec-
tions through the 1S4000, any terminal or
computer port can talk to any other compatible
terminal or port.

It performs port and CPU contention, call trans-
fer and camp on. It provides billing information,
statistics and console control of all system
parameters including class assignments, con-
nect and disconnect criteria and keyboard
selection routines. It also includes test and
diagnostic routines to keep your system in
tune.

The 1S4000 will continue to perform as your
needs grow. It has the capability to handle 2000
simultaneous connections, even if all are
operating at 9600 bps. The system employs a
master/slave architecture that lets you add
capacity when and where you need it. The
slaves, like your terminals and computers, can
be distributed throughout your facility.

Infotron will continue to perform too. We have a
full range of products to reliably transmit data
across the world or across the street—network
concentrators, switching devices, statistical
multiplexers, wideband multiplexers, modems
and test equipment. Infotron, a leading per-
former in data communications since 1968.

|||||| Infotron Systems

First in Performance and Reliability

Infotron Systems Corporation
Cherry Hill Industrial Center, Cherry Hill. NJ 08003

800-257-8352 609-424-9400 TWX: 710-940-1247

Infotron Systems Ltd.

Poundbury Road, Dorchester, Dorset DT1 2PG, England

Telephone: (0305) 66016 Telex: 417276
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THE UPCOMING HIGH-PERFORMANCE, HIGH-CAPACITY RACE

No. of drives

introduced; date Model Capacity Access Delivery
Company of introduction numbers (bytes) times Actuator type  (evaluation; production) Price Notes
Atasi Corp. 2;2Q'82 5018/5030 18M/30M 30-40 msec, linear voice coil 2Q '82; 3Q '82 —  shock mounting
Evotek Corp. 8; NCC '82 58xx/55xx Series  7.8M-51.6M 65 msec. stepper motor 3Q'82; 1Q '83 — thin-film media
Ml 3;2Q '82 5000H Series 6M-18M 40 msec. stepper motor 2Q'82;1Q '83 — thin-film media

2,1Q'83 25M/45M 40 msec. stepper motor 4Q '83
Micropolis 1; NCC '82 Series 1300 40M 30 msec. rotary voice coil 3Q '82; 4Q '82 $1200/1000
Priam Corp. 2, NCC '82 — 30M/50M — linear voice coil 4Q'82 L
RMS 1; NCC '82 — 40M 40 msec. rotary voice coil 2Q'83 $1740/500 60M bytes with
RLL codes

Seagate Technology 1;4Q '82 ST-538 38M — — - =
Shugart Associates 2;1Q-2Q 83 i 15M/26M 35msec. rotary voice coil — —
Tandon Corp. — — 54M — = — —

msec. Tandon Corp.’s efforts,
meanwhile, are reported to be
focused on a 54M-byte drive.

Small-Winchester pioneer Sea-
gate Technology may also move
aggressively into this market,
although its first offering of this
class, the ST-538, so far remains
undefined. The 38M-byte device was
originally designed to accommodate
thin-film read/write heads and a
conventional stepper-motor actua-
tor. Late last year, however,
Seagate put its thinfilm drive
program on hold (MMS, January, p.
17).

The impact of this decision on the
unannounced ST-538 remains un-
clear, although it is reported that
the drive will be reannounced with

ferrite heads in late 1982.

Despite the move to high-
performance, high-capacity 5%s-in.
Winchester technology on the part
of these drive vendors, however,
the size of the market for this
hardware is not likely to reach
volumes comparable to those pro-
jected for lower cost, lower per-
formance, lower capacity drives.
Jim Porter, Mountain View, Calif.,
industry analyst and publisher of
Disk/Trend Report projects that
only 6000 5¥s-in. Winchesters with
capacities of 30M bytes or more will
be shipped by domestic U.S. OEM
vendors next year, 16,000 in 1984.

One reason for the slower growth
projected for higher performance,
higher capacity drives is the present

Low-priced graphics system
ready for shipment

A family of CAD/CAM graphics
systems with prices starting at less
than $56,000 will be ready for
shipment this month from Telesis
Corp., Chelmsford, Mass. The
systems are targeted for sales to
companies that have been price-
restricted from automating their
design processes.

Product prices range from
$55,500 for a single-station black-
and-white system to $151,000 for a
dual-station color system.

Each Telesis system includes a

Digital Equipment Corp. LSI-11/23
computer and the RSX11M operating
system. Storage is handled by a
20M-byte Winchester-disk drive and
a 1M-byte floppy-disk backup, both
manufactured by Shugart Associ-
ates. Each system also includes a
19-in.-high Hitachi monochromatic
or color display and a 12-in.-
diagonal Telesis function screen.
Options include an International
Data Sciences 560 matrix printer, a
Cipher Data Products, Inc., mag-
netic-tape backup drive and a

lack of a large, broadly established
base of systems capable of using
them in large quantities. Low-end,
6M-byte Winchesters have been
greeted enthusiastically by system
builders as logical upgrades to the
5%-in. floppy-disk drives used in
single-user, pc-driven, desk-top
systems. McCoy believes, however,
that the market for higher perform-
ance, higher capacity hardware will
evolve, and that it will evolve
quickly. “If you could get a
100M-byte drive to end users for
$1000, the electronics and software
needed to support it would be
available,” he maintains. “If on-line
memory is cheap enough and
reliable enough, it will be used.”
—John Trifari

Hewlett-Packard Co. 7580A color
plotter.

A Pascal-written software engine
uses a relational database architec-
ture and provides full computer
intelligence rather than simple
graphics functions. The architec-
ture allows each step of the design
process to be logged into the
database and stored for later
comparison, revision and updates.
That feature, says Gene Robinson,
vice president of marketing for
Telesis, gives the systems the
performance of higher priced sys-
tems from Applicon, Inc., Calma
Co. and Computervision Corp. at
the price of electronic-drafting
systems from such companies as
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COMPUSIAR

™

INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER

At last, there’s a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™. Our
new, low-cost “shared-disk™™ multi-user
system with mainframe performance.

Unlike any other system, our new
CompusStar offers what we believe to be the
most practical approach to almost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . . .

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system. Up to 255 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar
Disk Storage System ties all exter-
nal users together to “share™ the
system's disk resources. So, no
single user ever need wait on an-
other. An exciting concept . . .
with some awesome application
possibilities!

CompuStar™ user
stations can be configured in
almost as many ways as you
can imagine. The wide variety
of terminals offered gives you
the flexibility and versatility
you've always wanted (but
never had) in a multi-user
system. The CompuStar
Model 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

*Registered trademark of Digital Research Inc
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or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 1 million bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.

CIRCLE NO. 12 ON INQUIRY CARD

Add as many terminals as you like
- at prices starting at less than $2500.
Now that'’s truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our spe-
cial controller and multiplexor costs just
$4995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Control Data CMD drive with a
16 megabyte removable, top loading car-
tridge. Plus, there’s no fuss in getting a
CompuStar system up and running. Just
plug in a Video Processing Unit and you're
ready to go . . . with up to 254 more ter-
minals in the network by simply connect-
ing them together in a “daisy-chain”
fashion. CompuStar's special parallel
interface allows for system cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, too.
CompuStar's disk operating system s the

industry standard CP/M*. With an
impressive array of application soft- .
ware already available and several
communication packages offered,
the CompuStar can tackle even your

most difficult programming tasks.
Compare for yourself. Of all
the microcomputer-based multi-
user systems available today,
we know of only one which
offers exactly what you need
and should expect. Excep-
tional value and upward
growth capability. The
CompuStar™. A true price
and performance leader!

= FINTE?TEC
|_DAIA
:_-J _E.SYSI' EMS.

2300 Broad River Rd. Columbia. SC 29210
(803) 798-9100 TWX: B10-666-2115
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If you can see it on a CRT, at a speed of 140 cps, the M-100 The secret of this business graphics
Dataproducts’ new multi-function prints beautifully three times faster professional is the specially designed
matrix can print it. than most daisy wheels. Dataproducts printhead.

Fast. You get sharper alpha and numeric The column of 14 overlapping dots

Your play diagrams, graphs and characters. You can print foreign it prints gives you a continuous, solid
block letters all look crisp, clear and languages. You can underline vertical line.
solid — not like clusters of dots. And anything. (Nine dots form the basic character.

Introducing our M-100 Matrix Printer.
Business graphics never looked so good, so fast.




There are two more dots for
ascenders and three more for
descenders and underlining.)

The M-100 needs no regularly
scheduled maintenance.

The operator changes the ribbon
and printhead.

The sophisticated self-diagnostics
let you spot and correct problems.
And that saves service calls.

The new M-100 is a very tough
competitor that does beautiful work

I
R

g

at a very competitive price.

Check it out.
Meeting Tough Standards.

We’re the largest independent
printer manufacturer in the world.

For 19 years we’ve been building
printers for the biggest OEMs in the
business. Their names go on our
machines — which is a good testimony
to the kind of work we do.

For more information about the
M-100 — or any Dataproducts

e

printer — call (213) 887-8482.

Or write:

Dataproducts, Marketing Depart-
ment,6200 Canoga Avenue, Woodland
Hills, California 91365.

European Marketing
Headquarters:
Egham, Surrey,
England

Tel: 784-31161
Telex: 298562

———
e
e




We'e not

just selling
S50MB

514" Winchesters.

We're selling
solutions to
your customers’
application
problems.
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Bubble

Breakthrough

ANNUAL. PERCENTAGE INCREASE
OF NEDICAL. CARE

IDT 2200. First and only color graphics terminal with bubble memory!

IDT 2200 with bubble memory. The L e o d
newest reason why we're earning a e ek e -
reputation for cost-effective performance ® Non-volatile memory provides megabit

The IDT 2200, with bubble memory ® Highly reliable. Ruggedly designed for long

storage in the terminal, establishes a
new standard in color graphics capability

and reliability. Non-volatile bubble
memory allows you to retain permanent
displays in the terminal, and ensures
data integrity even in the harshest
environment. Bubble memory
unburdens your host computer of
memory requirements and dramatically
reduces transfer time to the terminal.
With its increased megabit capacity, you
can build and store permanently an
entire library of pictures and subpictures
in the terminal.

PLOT 10* software compatibility is
now available. A new hardware vector
generator draws vectors 10 times faster.
New front access design permits easy
maintenance, plus room for three
full-color display memory planes.

il
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in color graphics terminals.

Customer-configured...performance- proven.

capacity within the terminal for a library
of pictures and subpictures.

Rapid display of graphics with bubble and
subpicture architecture stored

within the terminal. High-speed,
high-resolution presentation. 512 x 512
individually addressable pixels.
Subpicture architecture, using
BUBBLEPICS™, MACROGRAPHICS™ and
VECPICS™, with auto-write and
auto-erase capability, permits the
creation of complex displays and
high-speed animation with relatively
simple programming.

Terminal’s intelligence allows simplified
programming using high-level ASCIl
commands. Communications require no
special handlers or drivers, just a
standard RS 232 serial interface. Binary
and 8-bit parallel inputs also available.

Flexible packaging: rack mount, desk top or
OEM configurations.

Interfaces available for selected color or
black and white printer/plctters.

*ATrademark of Tektronix, Inc

Industrial Data Terminals Corp.

173 Heatherdown Drive, Westerville, Ohio 43081 (614) 882-3282
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Telesis Corp.’s first products, a family of
six CAD/CAM systems and an applications
software package for use in the design of
PC boards, are fully compatible and range in
price from $55,500 to $151,500.

Summagraphies  Corp., AM
Bruning, Gerber Scientific Instru-
ment Co. and Redac.

Carl Machover, president of
Machover Associates, a consulting
firm that specializes in computer
graphics, says that, while the total
CAD/CAM market was worth $750
million last year, the market for
products priced at less than
$100,000 is growing faster, and will
be worth $810 million by 1986.
“Traditionally, the typical buyers of
CAD/CAM systems were companies
doing more than $50 million worth
of business a year,” says Machover.
“Those were usually Fortune 500
companies that could afford systems
priced as high as $500,000.

Machover says that there are only
about 3000 such companies in the
U.S. He adds, however, that a
company introducing a system
selling for less than $100,000 could
tap a potential customer base of
30,000 companies doing $5 million
worth of business or less a year.
Such companies, he says, could use
CAD/CAM technology, but have been
unable to afford it.

Telesis’s Robinson says his com-
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pany’s new systems were designed
with such users in mind. “Our
strategy was to take the design
attributes of larger systems selling
for well over $100,000 and pack
those attributes into a low-priced
system,” he says. “CAD/CAM is no
longer the domain only of Fortune
500 companies.”

Robinson says that Telesis
achieved the low price for its
products by entering the market
when the CPUs and memory were
relatively inexpensive. He says that
companies with higher priced prod-
ucts were encouraged to provide
four- or five-station shared-logic
systems because of the higher price
of cpus and memory when they
introduced their products.

“We were able to enter the
market on the other side of the
scale,” says Robinson. “We have the
same margins as companies with
higher priced shared-logic systems,
but we're able to sell our products
for less because they’re stand-alone
units.”

Robinson says that by 1983,
Telesis will provide networking for
its systems and distribute process-
ing power, rather than provide

shared-logic systems.

Initial software for the systems is
a PC-board-design package, and
additional offerings will be available
soon, according to company spokes-
persons.

The company is considering a
piping package application that
would be provided by a third-party
software vendor in Europe. “PC-
board design is a stepping stone,”
says Robinson. “It’s not what we
expect to be famous for in five
years.”

Consultant Machover says that
the Telesis products are competitive
not only because of their price, but
also because of their ease of use and
ability to be upgraded. “The
operator input is very easy to learn
and allows users to increase design
productivity quickly,” he says.
“Because of the architecture, the
system offers users excellent
growth capability. The problem that
most people face with small systems
is that they hit a ceiling, and they
can’t migrate into more sophisticat-
ed systems. The architecture that
Telesis is offering is flexible enough
to provide a nice migration path.”

—Frank Catalano

Cromemco desk-top system
combines MC68000, 8-bit np

For the second time in recent
months, Motorola, Inc.’s 16-bit
MC68000 wp has shown up with a
Z80A wp in a small computer system
designed to accommodate the wide
base of applications-level software
already developed for 8-bit desk-top
processors.

Called the System One, the new
offering from Cromemco, Inc.,
Mountain View, Calif., incorporates
a single-card dual-processor CPU
based on the 8-MHz MC68000 and a
4-MHz 8-bit Z80A, both of which are
tied to an s$-100 bus. Concurrent

with the announcement of the
dual-processor system, the company
announced the availability of the
CPU as a board-level product, a
family of memory boards and a
memory controller.

According to Cromemco, the
MC68000 enables the System One to
handle a wide range of scientific and
engineering applications tradition-
ally based on mainframe or mini-
computer-level CPUs. At the same
time, use of an 8-bit processor
provides an inexpensive upgrade
path for current owners of Cromem-
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116 Mbytes?

(And which one has 26...44...62...or 83 Mbytes ?)

To tell you the
truth, we're not sure
which is which either.
From 26 to 116 Mbytes
... they all look alike.
Now, if you had the
chance to look very
carefully inside our
Winchesters, you might
see some differences.
Most notice the variety
of interfaces we offer.
We've got one for
ANSI, one for SMD
and one for low-level
(SA1000/ST512). And,
if you or your customer
ever wants to change
from one interface to
another—Presto—swap
boards.

Prices? We're on
the low end. For in-
stance, our 83 Mbyte
unit (shown) is plug-

MINI-MICRO SYSTEMS/May 1982

...an SLI company

See us at NCC Booth #8710-11
CIRCLE NO. 16 ON INQUIRY CARD

to-plug compatible with
14-inch drives offering
similar capacities, but
costs only $3190 in
quantity 100 orders,
with 30 day availability.

Other people make
Winchesters that look
just like ours. We let
them—so you're second
sourced. We'll even let
you make them.

How did we get so
smart about the Win-
chester market so fast?
We didn’t. We're a 20-
year-old company that’s
been making disk drives
for some time. With 7
patents and 3 pending.
Our drives have always
had other peoples’
names on them. Now
they’ll have ours.
Megavault.

6431 Independence Avenue, Woodland Hills, CA 91367, (213) 884-7300
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The new wave,

Seagate cuts the cost heads, advanced our ST506.

of Winchester again. stepper motor, metal * : And all are
But we did more than band actuator,open = ° o compatible with
just reduce price. We loop head positioner,and ¥  industry-standard
increased performance  patented air flow spindle ST506 controllers.
and reliability. The result: pump. The best quality stan-
The new Seagate ST400 An onboard microcom- dards in Winchester
family is the best value  puter provides buffered seek manufacturing.
in 5%" Winchesters. and fast step algorithm for Seagate backs this new
Three new Seagate an average seek time of family with a full one year
drives offer a widerange of 85 milliseconds including warranty. The new ST400
capacities: 6.38,12.76,and  settling time. Series also qualifies for our
19.14 Megabytes (unformat- Allmatch the form factor  exclusive “105% Seagate

ted). Alluse manganese-zinc  of the first micro-\¥inchester, Guarantee.”

30 MINI-MICRO SYSTEMS/May 1982



from Seagate.

Compare facts.

Seagate ships more
Winchester drives. Seagate
delivers more consistent
quality. And Seagate prices
are more than competitive.
Catch the new wave.

Need more informa-
tion? Circle the readers’ ser-
vice number for copies of
Seagate’s new ST400 family
data sheets. Better yet, order

an evaluation unit now by Seagate Technology

Ca"'ng ‘408) 438 _6 5 50 360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550 TELEX 172114 SCVL
Reglonal Sales Offices: Hopkinton, Massachusetts (617) 435-6961, Newport Beach,
California (714) 851-9964, Richardson, Texas (214) 783-6711
European Sales Office: 8000 Minchen 80 West Germany 89-43-13-900 TELEX 5213379
Authorized Distributor: Arrow Electronics

“Turning the tide in disc technology”

See us at NCC Booth A159 in the Astro Arena *Available 4Q ‘82 ©1982 Seagate Technology
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The new Seagate ST400 family.

Capacity per drive
MByte (unformatted)

MByte (formatted)
Average access time




Software Saver
Systems
from Xylogics syl i)

Are you already using some of the
world’s best operating system software
— DEC*'s RT-11, RSX-11M*, RSTS*
or Western Electric’'s UNIX**? Do you
wantimmediate access to thousands of
application packages and a cost-effec-
tive way to create new ones? Do it with a
state-of-the-art system that provides
superior performance and reliability in
the smallest, most flexible package
available today . . . Xylogics’ XL series
computers.

e For the DEC OEM and System
Integrator: Software compatibility,
better performance and more com-
plete solutions faster —

+ 16 Dual Slot Q-Bus Backplane
+ Fully Supported with Diagnostics

e For the VAX or IBM user: A power-
ful front end data concentrator
capability

e Unmatched growth potential: Up
to 4MB of main memory, up to four
600MB disks, 2-8 terminals, printers,
modems, and much more

® Unlimited applications: Quiet
enough for the most demanding
office, yet rugged enough for the
factory floor.

® Unbeatable performance: Reliable
built-in high performance 34 or 70MB
Winchester disks and 17MB car-
tridge tape for software loading, soft-
ware distribution and disk backup.

Call Xylogics: Boston (617) 272-8140,
Chicago (312) 660-1460, New York
(201) 691-2800, London (0753) 78921,
San Francisco (408) 995-5205, Los
Angeles (714) 966-0888, Headquarters
(800) 225-3317, and ask for information
on our XL series of SOFTWARE

SAVER SYSTEMS.
SXylogics I
*REGISTERED TRADEMARKS OF DIGITAL EQUIP. CORP. **REGISTER TRADE MARK OF WESTERN ELECT. ®
U.S. Head ters: 144 Mid Turnpike, Burlington, MA 01803 Tel: (617) 272-8140 (TWX 710-332-0262) European Headquarters: 46-48 High Street, Slough, Berks SL1 1ES U.K. Tel: (0753) 78921; Telex 847978
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co systems, say company sources.
The previous top-end system was a
Z80A-based processor with 512K
bytes of main memory.

Cromemco is aiming the System
One solidly at high-end OEMs and
systems houses, selling into the
office-automation and factory-
automation-and-control markets,
and plans to support the MC68000’s
ability to address a full 16M bytes of
main memory sometime next year.
Presently, the system is configured
to support a maximum of 4M bytes.
Also due next year is a word-
processing package. Software sup-
port for the system is based on the
CROMIX multi-user, multitasking
operating system, a proprietary
version of UNIX developed by
Cromemco. Other software support
includes FORTRAN, COBOL, BASIC, C
and Pascal.

Cromemco’s System One is the
second system to combine an
MC68000 and a Z80A in the same box
and follows the announcement of the
TRS-80 model 16 this year by Radio
Shack (MMS, March, p. 17).

In the TRS-80/16, the zZ80A
functions as a 4-MHz front-end
processor to the MC68000. As a
result, the higher speed 16-bit wp
communicates with the system bus
through the slower speed 8-bit
device. This arrangement guaran-
tees that software designed for 8-bit
systems will run on the newer 16-bit
configuration, but limits 1/0 speeds
to the maximum capable of being
handled by the z8oA. The MC68000
operates at 6 MHz when it accesses
its own 128K bytes of main memory.
An additional 64K bytes of main
memory are provided for the Z80A,
and the smaller processor can access
the MC68000 memory in 16K-byte
increments, according to a Radio
Shack spokesman.

In Cromemco’s implementation,
both processors are attached asyn-
chronously to the system bus and
each operates independently at its
maximum rated speed. Bus arbitra-
tion in the system is handled
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through a contention scheme that
places the bus under control of the
processor using it at the time,
locking out the other. This insures
that only one program can run on
the bus at any given moment, but as
an additional protection, Cromemco
has designed what it calls a “record
level lock” into the operating
systems used by both devices. This

keeps one processor from altering

files assigned to another.

Cromemco’s dual-processor de-
sign also brings with it some other
advantages. The architecture of the
System One can permit some
simultaneous processing by both the
Z80A and the MC68000. For example,
the MC68000 could act as a delivery
boy, handing over to the z80A the
large blocks of main memory that it
can access. While the smaller
processor is riffling through this
memory, the bus could be freed,
allowing the other processor to use
the system resources.

The main memory in the new
system and in the main-memory
add-in boards is based on 64K
dynamic RAMs and offers total
capacities of 256K and 512K bytes.
Both provide built-in double-bit
error detection and single-bit error
correction via a modified Hamming
code. The memory control unit can
support up to eight memory boards
and will permit the MC68000 to
operate in either a word or a byte
mode, thus permitting the new
dynamic RAMs to be incorporated
into existing 8-bit Cromemco sys-
tems.

The company’s dual-processor
board-level CPU also can be inserted

Cromemco’s System One is available as
a complete boxed system with integral dual
5V-in. floppy-disk drives or a Winchester/
floppy combination (background) or in board
form. To the left is the dual-processor CPU
containing a 16-bit Motorola MC68000 and
an 8-bit Z80A. Center foreground is the
company’'s newly announced memory-
control unit for the System One; to the right is
a 2M-byte dynamic RAM board.

into lower performance Cromemco
systems using memories designed
for 8-bit processors. In this case,
however, the MC68000 will operate
at half speed, since it must access
data stored in main memory in 8-bit,
rather than 16-bit words.
Single-unit prices for a fully
configured 256K-byte System One
with two 5%a-in. floppy-disk drives
are $5495, and $6495 for the
512K-byte version. Similar prices
for systems incorporating a 6Mm-
byte, 5Ya-in. Winchester are $8495
and $9495, respectively. At the
board level, Cromemco’s dual-
processor MC68000/Z80A CPU is
priced at $995 in single-unit
quantities, the memory control
board at $495, the 256K RAM board
at $1095 and the 512K board at
$2995. —John Trifari

Xerox releases electronic
printers, graphics software

Two electronic laser printers
released by Xerox Corp.’s Printing
Systems Division may be the shot in
the arm the company needs to gain

market share in a comparatively
high-priced technology, in which
Xerox is a pioneer and leader.

One Xerox product, the 2700, a
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HIGHER YIELDS

Withthe newAltos 8086, eight-user,
16-bit microcomputer family.

Altos, the multi-user networking and
communications company, lets you
enjoy a more profitable yield. Now
you can effectively accommodate up
to 8 users, with true multi-tasking,
on your microcomputer system and
get 16-bit 8086 multi-user perform-
ance and features at an 8-bit system
price.

With the Altos ACS8600 family,
you can perform bigger, more com-
plex computer tasks. With a larger
word size for more powerful instruc-
tions and direct addressing of more
memory, you can do more jobs
faster. And you can now handle
complex mathematical problems,
large data base searches and other
demanding applications in far
less time.

1-8 Users

Systems
Software

Floppy Disk:
2Mb
Mag Tape: 17Mb

Winchester Disk:
10, 20 or 40Mb,
expandable to 80Mb
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With the 16-bit ACS8600 family
you'll get a unique set of features:

» Multiple processors (Intel's 8086,
8089 and optional 8087 math chip)

e Direct addressing from 500 KBytes
to one megabyte using 64K MOS
RAM memory chips

* Error detection and correction

e Proprietary memory management

e Full communications support
(Async, Bisync & Networking)

« Integrated Winchester—10, 20 or
40 MBytes, expandable to 80
MBytes, with floppy or mag tape
backup

» Multibus™ expansion interface

« Easy conversion of ACS8000 8-bit
software and files to 16-bit
ACS8600

» Four operating systems: CP/M-86"
MP/M-86;* OASIS-16 and XENIX™
(UNIX™)

Take a closer look at these
features. Multiple processors work
together to share the workload for
faster execution and response time.
A unique memory management
system subdivides up to one mega-
byte of memory, automatically giving
each user the maximum available
memory. Error detection and cor-
rection reduces system errors. Full
communications facilities support
asynchronous and synchronous pro-
tocols to allow complete networking
capabilities. In fact, every Altos com-
puter has the capability to handle
network data rates up to 800
Kilobaud.

Integral data storage includes
a choice of 8-inch floppy disks or
magnetic tape backup option, plus
a choice of Winchester hard disk
capacities from 10, up to 80 MBytes.
A Multibus™ expansion interface
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allows the implementation of
Ethernet,” SMD mass storage,
A-to-D converters, IEEE-488, digi-
tizers and a 9-track tape drive.

The proven OEM supplier. The
Altos ACS8600 family joins a growing
family of field-proven products. In
Jjust four years, we've shipped more
than 15,000 systems to our OEM
customers.

Harvest a higher profit yield
with Altos’ 16-bit capabilities. Call our
toll free number or write Altos
Computer Systems today for product
information and OEM pricing.
(European Head Office) 39 Champs
Elysees, 75008 Paris, France, (33-1)
225-9342, Telex 280888 MAISAL
PARIS. (World Headquarters) 2360
Bering Drive, San Jose, CA 95131,
(408) 946-6700, Telex 171562 ALTOS
SNJ or 470642 ALTO Ul. East Coast
(201) 228-5748.

Packed with
Fresh Ideas

COMPUTER SYSTEMS

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

*ACS8600-10 and ACS8600-10 MTU single unit retail prices.

Multibus is a trademark and *8086, 8089 and 8087 are products of

Intel Corp.

CP/M-86 and MP/M-86 are trademarks of Digital Research, Inc.

0ASIS-16 is a product of Phase One Systems. Inc

XENIX is a trademark of Microsoft and is a microcomputer implementation
of the UNIX ™ operating system. UNIX is a trademark of Bell Laboratories.
Ethernet is a trademark of Xerox Corp.

(© 1981 Altos Computer Systems

See us at NCC Booth #1114
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The Pragma

non-streamer...

- memory back-up.
g
Pragma’s non-streamer Direct Access Cartridge
System™ is simply a better solution.

. We made our system hold the tape still while a
rotating scanner reads/writes data on tape in the same
format as your disk drive. Ingenious!

Your Winchester thinks it's talking to another
Winchester. But it's not. Ours is really a "Pragmatic
tape that thinks disk™"...but with all the advantages
9 oftape
iy We use a Y2-inch removeable tape cartridge—
‘3/ ' like an 8-track stereo—with an 80M byte formatted
;{/ j capacity that attaches directly to a port on your
’ Winchester disk controller. No need for an additional
controller, associated memory or software. No dedi-
cated CPU time during dump/restore. All in a pack-
age the size of an 8-inch floppy.
With a 200KBS sustained transfer rate, our
non-streamer is as fast as a Winchester...up to 10 times
faster than a streamer! It's an incremental device that lets
your user copy a sector, a track...even an entire disk. No
need to copy hard errors just to keep the data stream intact.

Thus, a less complex and time-consuming off-load. You can

back-up 80M bytes of data with read/verify in only 10 to 11

minutes with a single command from the CPU. Just like

disk-to-disk

Our DAC 2080 is only $1700 in OEM quantities Call

or write us and ask for a price on our special

evaluation package—a Pragma non-streamer.

And find out why non is better.

e

. Pragma

Pragma Data Systems, Inc.
610 Palomar Avenue, Sunnyvale, CA 94086
(800) 538-1895

In California Call

(408) 738-8215
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TTjust cut the modem
own tosize.

Introducing the standalrd, discrete mﬁdem gesign. Result: the only single-chip dialer that has both
reliability is increased. And system costis ~ Dual Tone Multiple Frequency (DTMF)
?MS?I\95321FSK modem also decreased. In addition, the TMS99532  and pulse dialing capability. On-chip diag-
rom lexas Instruments. comes in a space-saving 18-pin package. nostic mode provides for quick verification
Add just a few inexpensive parts to the The TMS99532 has a TTL compatible  of all digits. The TMS99531 is compatible
TMS99532, and you get a complete 300- digital interface. It can be connected with Bell 103] specifications.
bps modem, meeting Bell 103] Data Set electronically through a Data Access Ar- Write or call for more information on
Spec. The chip includes modulation, de- rangement (DAA), or acoustically via a the latest leadership devices from TI’s
modulation, and even on-chip filtering. So,  microphone and speaker. Interface to a extensive family of general purpose
it’s easy to design with. Easy to assemble. handset requires only a few op amps. peripherals. Call your local
. o qhie : i i o
One-chip reliability New dialer El?:%iief;f;ﬁfngts I
TIs new “single-chip” modem drastically And coming soon from TI: a companion ~ P.O. Box 202129,
reduces the number of parts, compared to  dual tone/pulse dialer. The TMS99531 is Dallas, Texas 75220.

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

TEXAS INSTRUMENTS

© 1982 Texas Instruments Incorporated l N C O R P O R AT E D
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The operator is starting communications
between the 2700 distributed laser printer
and a central computer. The small 2700, with
prices beginning at $18,995, also can be
used for output with small business or
minicomputer systems.

relatively low-priced laser printer
compared with the company’s
earlier offerings, is priced at
$18,995 in single-unit quantities.
The product may ultimately attract
more small-business and minicom-
puter OEMs to laser-printing tech-
nology. By comparison, prices for
the high-end 9700 laser printer start
at $380,000.

The other product, the 8700, is
unique in that, when used with new
graphics software and a scanner, it
handles electronic publishing, the
company claims. Thus, many of the
costly and time-consuming mechani-
cal steps in publishing are reduced
or eliminated. It also expands
Xerox’s product applications.

The 2700 printer may prove to be
the catalyst for Xerox’s OEM sales
push. “They’d love to do a ton of
OEM business,” says O. Ralph
Finley, vice president of Dataquest,
Inc.’s Electronic Printer Industry
Service. Even though Xerox has
focused, mainly through its Dallas-
based Office Products division, on
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Complete black-and-white publications
can be “published” in hours with Xerox’s
graphics system. The 1050 graphic-input
station (foreground) electronically scans,
digitizes and transmits images to an 8700 or

9700 laser printer (background), where
graphics are merged with text and printed at
speeds as fast at 120 pages per min. The
8700 also can be linked to data processing
computers for high-quality printing at up to
90,000 dots per sq. in. resolution.

systems based on the Ethernet
local-area network, it also is selling
printer engines to competitors. The
most recent such OEM contract is
with Wang Laboratories, Inc.

Operating at speeds as fast as 12
pages per min., the 2700 prints on
plain paper with a resolution as high
as other Xerox laser printers—
90,000 dots per sq. in. Pages can be
printed in as many as five fonts
each, and vertical and horizontal
print can be mixed.

In distributed-processing applica-
tions, the printer uses bisynchro-
nous communications at speeds as
high as 9600 bps. When used with
small-business or minicomputers,
the 2700 is connected through serial
bisynchronous interfaces or parallel
interface options, including ones for
Centronics and Dataproducts devic-
es. Other options include 2770, 2780
and 3780 emulation modes.

One source says the only potential
problem for the 2700 is that it may
be overused as a line printer with
powerful minicomputers, and thus

may have reliability problems. The
use quoted on a two-year lease is
15,000 pages per month. Finley
suspects that a major market for the
2700 is as a replacement for a group
of daisy-wheel printers. First deliv-
eries for the product are scheduled
for July.

The 8700 has been received by
potential customers as the flashier
of the two products, especially
because it can be configured to
handle electronic document publish-
ing. The 8700 laser printer produces
copy as fast as 70 pages per min.
The printer operates on-line, from
most International Business Ma-
chines Corp. computers, and is
driven by magnetic tape off-line.
Resolution on plain paper is 90,000
dots per sq. in.

The printer is controlled by its
own processor and operating-
system software. It uses two
25M-byte fixed-disk drives to store
systems software, electronic forms,
fonts, signatures, logos and job
descriptions. Type fonts can be
changed character by character.
The printer will be available in July,
with prices starting at $212,000.
Leases also are available.

When used with a 1050 scanner,
software to construct images and
Ethernet, the 8700 is an output
device for publishing, including
merged text, illustrations, line art,
photographs or computer-
generated graphics.

Xerox is betting on a sizable
market for its publishing system.
“More than 50,000 in-house and
commercial printing facilities pro-
duce black-and-white documents
requiring graphics mixed with
text,” says Robert V. Adams,
president of the Printing Systems
division. Xerox quoted one study
estimating that in-plant printing is a
$30-billion market, or twice the
value of sales generated by the
commercial printing segment of the
printing and publishing industry.

Xerox claims that a black-and-
white publication can be produced in
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World’s largest
local distributor
with 44 locations
stocking the finest
lines of electronic
components and
computer products

ALABAMA

Huntsville (205) 837-7210
ARIZONA

Phoenix (602) 231-5100
CALIFORNIA

Avnet, L.A. (213) 558-2345
Avnet, O.C. (714) 754-6111
Hamilton, L.A. (213) 558-2121
Hamilton, O.C. (714) 641-4100
San Diego (714) 571-7510
San Francisco (408) 743-3355
COLORADO

Denver (303) 779-9998
CONNECTICUT

Danbury (203) 797-2800
FLORIDA

St. Petersburg (813) 576-3930
Miami (305) 971-2900
GEORGIA

Atlanta (404) 447-7507
ILLINOIS

Chicago (312) 860-7700
INDIANA

Indianapolis (317) 844-9333
KANSAS

Kansas City (913) 888-8900
MARYLAND

Baltimore (301) 995-3500
MASSACHUSETTS

Boston (617) 273-7500
MICHIGAN

Detroit (313) 522-4700
Grand Rapids (616) 243-8805
MINNESOTA

Minneapolis (612) 932-0600
MISSOURI

St. Louis (314) 344-1200
NEW JERSEY

Fairfield (201) 575-3390
Cherry Hill (609) 424-0100
NEW MEXICO

Albuquerque (505) 765-1500
NEW YORK

Long Island (516) 454-6060
Syracuse (315) 437-2641
Rochester (716) 475-9130
NORTH CAROLINA

Raleigh (919) 829-8030
OHIO

Cleveland (216) 831-3500
Dayton (513) 433-0610
OREGON

Portland (503) 635-8831
TEXAS

Dallas (214) 659-4111
Houston (713) 780-1771
Austin (512) 837-8911
UTAH

Salt Lake City (801) 972-2800
WASHINGTON

Seattle (206) 453-5844
WISCONSIN

Milwaukee (414) 784-4510
INTERNATIONAL

Telex 66-4329

Telephone (213) 558-2441
CANADA

Toronto (416) 677-7432
Montreal (514) 331-6443
Ottawa (613) 226-1700
Calgary (403) 230-3586
JAPAN

Tokyo (03) 662-9911

Osaka (06) 533-5855

THE MAGIC WORD IN
PERSONAL COMPUTERS.

What's in a name? Plenty, when it comes to
personal computers. Because with so many
different systems to choose from, brand
recognition can be a deciding factor for the
typical non-technical customer. And in the
office environment, there is no name as widely
recognized as Xerox.

But the Xerox 820 isn't just a spiffy-looking
machine with a well-known label. It's an
incredibly adaptable, easy-to-use word
processor and desktop computer, backed by
one of the largest worldwide service networks
in the industry.

And the 820 uses the CP/M® operating
system—the most popular operating system in
the world—so you have a tremendous range of
software packages available to give added

XEROX from HAMILTON MICRO SYSTEMS

value to the systems you offer your customers.

Hamilton Micro Systems stocks the 820, as
well as popular application software packages,
in-depth for immediate, off-the-shelf delivery.
And our unique Dealer/Commercial OEM
Program, the SUCCESS EXPRESS!, offers
many fine benefits to simplify your day-to-day
operation: attractive financing terms and dealer
discounts, flooring, pass-through warranties
with advance replacement privilege, sales and
technical training, merchandising and
advertising support and our new SOFTCARE
software aid program for the 820.

Say the magic word—Xerox. Call Hamilton
Micro Systems for immediate delivery. Hamilton
Micro Systems is a subsidiary of Hamilton/
Avnet—an authorized Xerox distributor.

. Hamilton

MICRO SYSTEMS

A Subsidiary of Hamilton/Avnet

CP/M is a reg di of Digital . Inc




THE DSD
FLOPPY SYSTEMS.

MORE OR LESS
JUST LIKE DIGITAL'S.

MORE FEATURES.
LESS MONEY.




When we designed our DEC®-compatible
storage systems, we kept one very important idea
in mind.

“Compatible” doesn’t mean “the same”’

So while our drives work perfectly with
Digital’s computers, they're also designed to give
you more than just compatibility.

Our 430 and 440 Floppy Systems are a case
in point.

The DSD 430. Your lowest cost
RX02 alternative.

Budgets being what they are, you'll be
pleased to know there’s a single-sided, double-
density, 1-megabyte floppy system you can buy at
a ridiculously low price.

But the best part is, even if it didn’t cost less,
the DSD 430 would still offer more than the
alternatives.

Like a built-in hardware bootstrap. LSI-11/23
4-level interrupts. On-board diagnostics. And
more. All with a low 5%” profile.

The DSD 440.

Your full-featured alternative.

Our 440 has all the features of the eco-
nomical 430, and then some.

Like our exclusive HyperDiagnostics,” a
built-in, stand-alone diagnostic system that lets
you test, exercise and debug without a CPU. And,
in many cases, lets you get back up and running
without a service call.

The 440 works with the PDP®-11 as well as
the LSI-11, and emulates both the RX02 and the
RX01. What's more, it also supports the new LSI-
11/23 Plus in the RX01 mode.

And the service and support to match.

Like the rest of our systems, we back up the
430 and 440 with DSD exclusives like our Rapid
Module Exchange ™ program, designed to give
you next-day replacement of a faulty module.
HyperService,” which takes over when your
90-day warranty expires and covers everything.
And a DEC-compatible sales and support net-
work second only to Digital.

So you see, when it comes to a floppy for
your Digital system, there really isn’t an alterna-
tive. After all, why settle for something that’s just
compatible, when you can have a system that’s
incomparable?

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

R
DATA SYSTEMS DESIGN

OEMS: Don't miss the new 700 Series of Multibus Winchesters at NCC booth #A549, Astroarena, Houston.

INTERNATIONAL SALES: Australia 03/544-3444; Belgium and Luxembourg 02/7209038; Canada 416/625-1907; Central and South America
(office in U.S.A.) 415/967-8818; Denmark 01/83 34 00; Finland 90/88 50 11; France 03/956 81 42 [srael 03/298783; Italy 02/4047648;]apan 06/323-1707;

' Neﬂ'\ Iaruds 020/45 87 55; New Zealand 4/693-008; Norway 02/78 94 60; Spain 34/433-2412; Sweden 08/38 03 70; Switzerland 01/730 48 48; United
i m:‘wm:*a/am‘x, West Germany and Austria 089/1204-0; Yugoslavia 61/263-261.

Bagx\dshﬁ, HyperService and Rapid Module Exchange are trademarks of Data Systems Design, Inc.
~ DECand PDP are rggistered trademarks of Digital Equipment Corp.
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Eliminate Color Hard Copy Headaches
in CAD/CAM graphics.

COLORPLOT "'makes it simple.

COLORPLOT also offers text quality
printing at 150 LPM or matrix quality

Now you can interpret your
CAD/CAM graphics quickly and

accurately — in full color hard copy.
It’s simple with the Trilog COLORPLOT.

COLORPLOT printer/plotters
employ an uncomplicated, reliable
design to provide raster matrix

at 250 LPM. Yes, it’s a line printer too.

Best of all, COLORPLOT is econom-
ical. No toners or chemicals are
required. Full color hard copy is typi-
cally less than 25¢ per copy or, if you

impact printing at its best. You get
all of the benefits of CAD/CAM
color plotting — and none of

the headaches.

use it as a line printer, only 1¢ per copy.

Contact Trilog today for further
information on the COLORPLOT
printer/plotter. It's affordable,
reliable, versatile, and it’s sold
and serviced by a worldwide
distribution network.

See us at NCC Booth #1625 and NCGA Booth #433

TRILOG

17391 Murphy Avenue
Irvine, California 92714
(714) 549-4079 TWX (910) 595-2798

Trilog’s patented multicolor
technology provides full color or
black printing on plain fanfold
paper at 100 dots per inch resolution.
Additional features include flexible
color mixing (up to 256 colors),

100% duty cycle, and built-in
diagnostic self test.

We make it simple
for fewer CAD/CAM headaches.

FOR SALESMAN CONTACT CIRCLE NUMBER 24
FOR INFORMATION ONLY CIRCLE NUMBER 29




a matter of hours by one or two
people using electronic publishing.
The same publication could take two
weeks with several highly skilled
people using conventional publish-
ing techniques. The company also
says electronic publishing start-up
costs are low, and some other
conventional expenses can be de-
creased. Collating, for example,
could run as high as 30 percent of
the cost of producing a document.
Using electronic publishing, pages
are printed and collated in se-
quence.

Graphic information can be placed
on the 1050 platen, where images
are scanned, digitized and transmit-
ted to 8700 or 9700 printers through
Ethernet cable, or it can be merged
through an option in the printer.

The 1050 is made of a raster input
scanner that functions at 2 ips and
has a capacity of 1M bits of images.
That option, called graphics han-
dling, enables digital images in the
computer to be transmitted to the
printer by magnetic tape or over an
IBM computer channel.

Xerox introduced two graphics

Concurrent CP/M runs
several tasks for one user

Digital Research, Inc., Pacific
Grove, Calif., has introduced a
multitasking version of its popular
single-user, single-task, 16-bit oper-
ating system, cp/M-86. Called
concurrent CP/M-86, it is said to be
the first operating system for 8086-
and 8088-based pcs to allow a single
user to perform several jobs at
once.

Essentially, concurrent CP/M-86
creates several virtual machines at
a user’s console. Each of these
virtual machines (or screens) can be
called up by an operator at any time.
Using concurrent CcpP/M-86, for
instance, a user can print a file while
updating another or while sending a
message to a second system.

Additional features of the opera-
ting system are a real-time kernel,
record and file locking, data and
time stamps, password protection,
error handling and reporting,
network compatibility and multipro-
gramming capability. Concurrent
CP/M-86 is compatible with CpP/M-86,
the company’s multi-user operating
system. Further, concurrent CpP/M
file structures are compatible with
all Digital Research operating
systems, company officials say.

MINI-MICRO SYSTEMS/May 1982

Programs running under the new
operating system can address as
much as 1M byte of memory. The
software supports as many as 16
disk drives, for a total of 4G bytes of
on-line memory.

Concurrent CP/M-86 requires 40K
bytes of memory. Company officials
believe that most 16-bit microsys-
tems will accommodate the opera-
ting system because memory sizes

Carrier to offer
datacomm link

Many companies that tie remote
equipment to central-site minicom-
puters have grown familiar with
such value-added networks as
Telenet and Tymnet. These net-
works route data traffic between
dispersed sites using leased tele-
phone lines and microwave links.
Satellite links, with their potential
for transmission at extremely high
data rates, are commonly thought to
be suited only for powerful,
host-to-host communications. But
one value-added carrier, Cylix

packages for use with the system:
electronic printer image construc-
tion (EPIC), which converts comput-
er graphics into print format for the
printer, and integrated composition
system (x1cs), which is used for
automated composition and page
make-up.

The graphics system will be
available for the 9700 in September
and for the 8700 in the first quarter
next year. Without printer, the
graphics system'’s price is $30,000 to
$60,000.

—L. Valigra

are usually 128K bytes.

The first implementation of
concurrent CP/M-86 will be on the
International Business Machines
Corp. Displaywriter, an 8086-based
word processor, of which nearly
75,000 have been shipped. The
company says the operating system
will let Displaywriters operate as
small-business systems. Industrial
control, specifically robotics, and
data communications are also likely
markets for concurrent CP/M, says
Digital Research.

Single-quantity end-user price for
concurrent CP/M-86 is $350.

—Larry Lettieri

satellite
for minis

Communications Network, plans to
link remote terminals to their
minicomputer hosts via its satellite
network by this fall.

Cylix, an affiliate of Data
Communications Corp., Memphis,
Tenn., recently converted its 10-
year-old, 65,000-mile terrestrial-
line network to a satellite-based
configuration. Since the satellite
network started operations in late
1981, Cylix has added network
support for Burroughs Corp.’s
Poll/Select and International Busi-
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Hewlett-Packard on
OEM profitability

Leading-edge products are just
We'll put ew g in the book to
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the beginning.
work for you.

When you're looking for a supplier,
obviously you want the most com-
petitive product available. At a
competitive price.

But those two things are really
just the beginning of a good, long-
term OEM relationship. If we’re
both going to make a profit, we'll
have to give you a lot more. Like
service. Training. Documentation.
Support. And an ongoing commit-
ment to customer satisfaction.

We've put all this into a bro-
chure, which we'd like you to read
very carefully. But till you get a
copy, here’s a fast, top-line summary.

You can be one of our biggest

strengths. And vice versa.
Whether you integrate our hard-
ware into your own systems, or
develop software for vertical ap-
. plications, your special expertise
creates entirely new solutions.

And entirely new markets.

So we want to make it easy
for you to do just that. We start
by giving you a wide range of
products to work with: from
fully-programmable hand-
held computers to desk-
top computers to com-
plete data processing
systems. Along with
system-designed pe-
. ripherals that are engi-
neered to work to-
- gether. Which means you won't
have to worry about interfacing.

With our modular approach to
hardware technology, you can buy
boards, boxes, or complete sys-
tems. And concentrate on building
the products your customers are
looking for. Without taking on any
new problems of your own.

We put a lot into

our products. And a lot

more behind them.

You're probably familiar with the
kind of performance and reliability
we deliver. But we think you’ll be
pleased to see the level of support
we give you.

Since we're interested in build-
ing solid, long-term relationships,
we're ready to put all the strength
of our support organization behind
you and your customers. So you
can offer site planning and instal-
lation. Contractual maintenance.
Per-incident and self-support ser-
vices. You'll have the resources of
our 170 offices in 39 countries be-
hind your product. On any basis
you like, from comprehensive 24-
hour on-site maintenance to eco-
nomical “return-to-us” service.

We do a lot more to protect
your software investment, too. By
making our new products compati-
ble with earlier models. For ex-
ample, programs developed more
than eight years ago for our first
HP 3000 still run on our latest
generation HP 3000. You can up-
grade to a much higher-perfor-
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mance system at practically no
software expense.

In short, we do all these things
with one simple goal in mind: to
help you make a profit. With as few
problems as possible. Because if
you’re not successful, we're not suc-
cessful. It’s as simple as that.

Let’s work together.

Obviously, there’s more to a suc-
cessful OEM relationship than we
can talk about here. To give you a
much better picture, we've put this
new brochure together. It gives you
detailed information about our
products. Our policies. And the
way we protect you. It even covers
our discounts for prototype equip-
ment. Write us now for your copy.
And let’s get to work.

()

HEWLETT
PACKARD

Send your new book on OEM products,
programs, and profits.

Name

Title Phone

Company

Address

City
State/Zip
08134

Mail to: Hewlett-Packard, Attn: Bob Kresek
1820 Embarcadero, Palo Alto, CA 94303
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MNini-Micro World

ness Machines Corp.’s binary syn-
chronous protocols. By this year’s
third quarter, the company plans to
support any systems using the X.25
or SDLC protocols as well.

Because the Cylix satellite chan-
nels operate at 56K bits per sec., the
network falls in the mid-range of
performance between such low-
speed networks as Telenet/Tymnet
and the high-speed network planned
by Satellite Business Systems. “We
don’t want the low-speed end of the
market or the high-volume CcpPU-to-
CPU transfer business,” says Nick
Carter, director of marketing re-
sources. “Our network is best suited
for remote-terminal to central-host
communications.”

With satellite channel links, the
distance between a user’s sites has
no bearing on the cost of transmis-
sion. A minimum distance exists,
below which satellite communica-
tions are not cost effective, but
above this variable minimum sepa-
ration, operation costs are deter-
mined by the volume of information
transmitted each month.

The minimum volume feasible for
connection to the Cylix network is
about 1.5 million characters per
month, Carter says. At this level of
service, a user pays $340 per month
per remote-terminal drop. Users
also pay a one-time installation fee
of $325 per remote drop. Linking
the host computer to the network
carries a $900 installation fee, plus a
$900 monthly charge for each
4800-bps line or $1100 for each
9600-bps line into the network.

Cylix equipment and personnel
handle all communications tasks for
network subscribers, leaving the
users responsible only for their own
terminals and computers. Both the
remote terminals and the host cPU
connect to the network through a
very smart modem (VSM) device
provided by Cylix and built by
Digital Communications Corp., a
M/A-COM subsidiary.

The vSM supports multi-dropped
terminals off a single line and

46

performs polling activities, line
diagnostics and protocol conver-
sions. A single vSM handles multiple
communication protocols on the
same circuit using protocol-
conversion processors (PCPS).

Data travel from the vSM over
phone lines to the nearest Cylix

by the network itself and half by
customer-premise equipment.”
Johnson expects to have an installed
base of 25,000 to 30,000 VSMs by
1985.

Although the company started its
satellite network growth at a
cautiously slow installation rate, the

Cylix
remote
earth
station

Cylix
remote
earth
station

User
terminals

User host computer

Cylix

central facility

O cylix responsibility

m User responsibility

Connecting remote terminals to central-site host processors, the Cylix satellite network
operates 26 nationwide earth stations. Cylix takes total responsibility for networking operation
and management, from the remote VSM to the host VSM.

earth station, where the signals are
digitized and concentrated onto a
56K-bps data channel. This data
stream is encoded and modulated
onto a carrier signal, converted to
radio frequency, amplified and then
fed through a wave guide to the
earth station’s antenna for trans-
mission to the satellite.

Upon reaching the satellite’s
transponder, the signal is amplified
and sent to the central Cylix control
facility in Memphis. There, the
data’s destination is electronically
determined, and the data are
retransmitted to the satellite for
beaming to the destination earth
node.

Cylix operates 26 earth stations,
and hopes to have 100 by 1985, with
an expanded control facility, says
company president Ralph Johnson.
“At that point, our investment will
total about $115 million,” he says,
“with half of the value represented

initial operation has gone well, and
Johnson expects to meet a peak goal
of 450 new drops installed per
month by this October. By year-
end, the network, which supports a
maximum of 25,000 drops, should
have about 8500 drops installed,
Johnson says.

Cylix leases space on Western
Union’s Westar I satellite as its
primary transponder, along with
additional space on Westar I.

Three companies have provided
financing for Cylix’'s network—
Scripps-Howard Broadcasting Co.,
Storer Broadcasting Co. and Digital
Communications Corp. Cylix is also
negotiating for private venture
capital to provide additional financ-
ing through at least 1985. The
company has more than $7 million in
backlogged orders, and Johnson
expects Cylix to realize revenues of
close to $100 million by 1985.

—Dwight B. Davis
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Optical keyboard design
cuts component count

The touch-input technology built
into specialized CRT terminals to call
up data is now being used by one

row and column matrix of LEDs and
sensors. The design of the keyboard
also cuts power consumption, Theri-

g

K;

u-n-

A look inside: Optical Techniques International is using touch-input technology in its line
of keyboards.The keyboards use the interruption of light beams passing between LEDs and
sensors to detect discrete keystrokes.

Orange County, Calif.,, firm to
reduce component count in a line of
keyboards to one moving part per
key.

Developed by Optical Techniques
International, Santa Ana, the new
line of keyboards uses the interrup-
tion of light beams passing between
LEDs and sensors to detect discrete
keystrokes. To cut total component
count, each of these LED light
sources is pulsed in sequence to an
array of photo sensors and is
multiplexed with the outputs of
other LEDs making up the key-
board.

The net effect of this arrange-
ment, says marketing vice presi-
dent Bob Theriault, is to reduce the
number of LEDs and sensors by
two-thirds and to boost reliability
compared to other methods of
implementing optical keyboards—
dedicating one LED and one sensor
to each character or establishing a
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ault continues, and eliminates the
generation of phantom key strokes
if more than one key is hit
simultaneously.

The new keyboards are available
in stepped, sloped or low-profile
designs, and are now shipping in
production quantities. To cut power
consumption even further, Optical
Technology plans to introduce an
upgraded version of these key-
boards using custom infrared (IR)
transmitters designed by Motorola
in place of the LEDs. That version
will be announced at the upcoming
National Computer Conference in
Houston. First shipments of key-
boards with IR transmitters began
this quarter to Quotron.

The new keyboards provide
variable transmission rates, serial
or parallel outputs, multi-character
buffer memories and built-in diag-
nostics. Pricing for both the LED-
and the IR-based keyboards is a
function of the configuration de-
sired, but is said to be competitive
with standard keyboards.

—John Trifari

Engineer, teacher shortage
will impact industry, says AEA

A national shortage of engineers
and engineering educators threat-
ens to limit the growth of U.S.
high-technology industries, includ-
ing minicomputer and pc industries,
says the American Electronics
Association. This conclusion was
reached by a blue-ribbon committee
on engineering education, appoint-
ed by the AEA board of directors in
1981 to study the shortage and
recommend solutions. As a result,
AEA has approved a short- and
long-term plan to reduce the
shortage.

An AEA nationwide survey enti-
tled “Technical Employment Projec-
tions: 1981-83-85" states that, by
1985, there will be a demand for
199,000 electronic-engineering and

computer-science graduates at the
bachelor-degree level, but only
about 70,000 will be available to
meet the demand. Although engi-
neering enrollments are up 7.2
percent from 1980, only one of three
qualified applicants are admitted to
engineering programs because facil-
ities, equipment and, especially,
faculty are lacking.

On the graduate level, AEA
figures indicate that, in 1980, MS/EE
degrees totaled 3470 (down 400
from 1970), and Ph.D/EE degrees
totaled 532 (down 351 from 1970).
Factors contributing to this decline
include rising tuition costs, low
graduate-assistance salaries, fewer
graduate fellowships and inade-
quate facilities. A major disincen-
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THEQUASAR HHG AI(ES GCOMPUTERS

WHERE THEY'VE NEVER BEEN BEFORE.

Your Personal, Portable Database.

There were places you couldn't
take a computer, or use one. Not
any more. The Quasar HHC gives
you the power of a
computer anywhere
you go. Planes, cars
and boats, vacations, or
wherever you may
want to use it. The
HHC can be your constant com-
panion. So whatever data files or
information you may need or
want are always right at hand.

The Quasar HHC gives you the
full power of a 6502 microproces-
sor. Programming in Microsoft

Basic or the FORTH -like SNAP.
And personal features like file
creation, a calculator, and a real-
==, time clock/secretary you
can program to display re-
minder messages.

File data can be passed
from one HHC to another
or back and forth be-
tween an HHC and another com-
puter. Just connect
both computers
through the HHC
RS-232C interface,
or transmit/receive
over telephone

OQuasar

ONE GREAT IDEAAFTER ANOTHER...

\

lines with
the HHC
acoustic
coupler.

There's
never been ;
a computer like the Quasar
HHC. And never a better way
to make you more effective.

For information on the
Quasar HHC Hand-Held
Computer, including
how to become a dealer
or distributor, write on
your letterhead to Quasar
Group Director HHC.

HHC)

QUASAR COMPANY, Division of Matsushita Electric Corporation of America, 9401 West Grand Avenue, Franklin Park, lll. 60131. (312) 451-1200
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standard. With options in-
cluding VIGL™ Digital’s
advanced graphics tools
gackage developed by
oeing Computer
Services ComEany and
PATRAN™-G}* a struc-
tural modeling program
from PDA Engineering.
So if you're looking ?or a
high performance graphics
display, we'll make it easy to see
the VS11/VSV11 at your conven-
ience. We'll even pay your way.
For more information,
(603) 884-4662.
Digital Equipment Cmgoration;
5 Flagstone Drive, Hudson,
NH 03051.

Grabthenext o 8
plane train, busf” M{~=
or cabto see '

our hi
perfl(;i'ghmance

graphics

display
and we'll pay ¢

your way. &

At Digital, we think e =
the best way to get a A

feel for a graphics
display is to get your
hands on one. So
here’s our offer.

If you're a qualified*
buyer for our V511/VSV11 higl};
performance raster graphics display,
you're invited for a free, hands-on
demonstration. And transportation
costs are on us.

Digital’s VS11/VSV11 was de-
signed for the most demanding
requirements in CAD, CAM,
process monitoring and control, imaging
and simulation. The VS11/VSV11 is fast
enough to give you rapid updates of even
the most complex images in full color.

The software is just as impressive.

RSX-11IM or VAX/VMS driver software. A
FORTRAN graphics subroutine library. All t
49
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*Send us an authorized RFQ for 5 or more VS11/VSV11 to be

the continental U.S. If you can’t take advantage of our special
offer, we’d be glad to arrange a demonstration at our center.
**PATRAN™.G is a registered trademark of PDA Engineering.

delivered by December 31, 1982. At our option, we'll arrange for .
demonstration at your facility, or reimburse one person for trans-
portation to the nearest VS11/VSV11 demonstration center within



tive to going on to the graduate
level is the traditional high starting
salaries for BSE graduates, as
opposed to lower salaries in the
academic community. The report
states that academicians “compare
industry’s appetite for BSE gradu-
ates to that of starving American
Indians who, to survive the winter,
ate the seed corn needed to plant
the next year’s crops.”

To help the industry get through
the “winter,” the AEA set up a plan
to be implemeted this year. High-
lights include:

® A proposal to set an industry-
wide standard of 2 percent of a

company’s R&D expenditures, fil-
tered directly to colleges by
companies or through an AEA
foundation by way of equipment,
teaching chairs, graudate fellow-
ships or grants.

e Establishing regional task forc-
es of AEA Council Engineering
Education Committees to act as
liaisons between private industry
and colleges. Industry executives
will provide input on hiring teach-
ers, arranging interviews and
assisting in fund-raising for salaries
and graduate fellowships.

® Using the blue-ribbon commit-
tee as a liaison between the federal

Prime adds remarketers
for vertical markets

By consolidating its split product
line and by adding a new re-
marketing program, Prime Com-
puter, Inc., Natick, Mass., hopes to
increase cooperation between its
direct sales force and its resellers,
and to strengthen its drive into
untapped vertical application areas.
Prime’s 26 existing dealers can
choose to sign remarketer contracts
or retain ther dealer status. In
terms of benefits, there appear to
be no major distinctions between
the two plans.

Prime started its dealer program
about three years ago when it got
seven Microdata Corp. dealers to
add the Prime Information series to
their lines. Prime’s Information
operating system is compatible at
its base level with the Microdata
Pick operating system, so applica-
tion programs the dealers had
developed for their Microdata

equipment could also run on the

Prime machines. The dealers han-
dled a distinct line of Prime
computers—the 1500, 11000 and
15000—that ran the Information
operating system and differed from
the Primos-based 50-series comput-
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ers sold through Prime’s direct sales
force. Both lines of equipment are
32-bit machines, but Information is
a highly interactive operating
system employing nonstandard lan-
guages, whereas Primos runs
industry-standard languages such
as FORTRAN and COBOL, and is well
suited for scientific and engineering
applications.

The dealer program has been
very successful, says Roy Finney,
Prime’s director of marketing
programs, who says the dealers
account for about 20 percent of
Prime’s domestic revenues. But he
believes the program has reached a
point at which it may place
constraints on some dealers. This
concern, coupled with Prime’s
desire to add resellers who have
developed applications software for
equipment other than Microdata’s,
resulted in the formation of the
remarketer program, Finney says.

Most Prime dealers initially sold a
differentiated product line horizon-
tally within a specific region,
Finney explains. “Now, our dealers
have evolved to where almost every
one specializes in one, two or three

government and the President and
to guide a standing committee,
which will assist the Education
Foundation in promoting companies
that provide funds and resources to
schools.

® Establishing industry lobby
networks in states with major
electronics industries. These net-
works will identify and support
issues relating to program goals.

® To appoint a manager to assist
the Foundation in budgeting and
regional task-force goals.

—Nancy Love

vertical markets.” With specialized
vertical software, many dealers
already market their products
nationwide, he says, “and they may
find the territory arrangement an
inhibitor rather than a help to their
growth.”

Thus, the remarketer program
encompasses resellers with vertical
products having a nationwide mar-
keting approach. Given their nation-
al scope, the remarketers will have
higher equipment-selling goals than
the dealers, Finney says, but he will
not specify the quotas involved in
either program. Existing dealers
can evaluate their marketing poten-
tial, and choose to remain at their
current status or to become
remarketers.

Regardless of their choice, the
resellers will no longer handle the
Information series, which is being
phase out by Prime. To end
confusion about the two product
lines and to permit resellers to work
more closely with Prime’s direct
sales force, all parties will now
market 50 series machines. Prime
remarketers will be able to develop
programs that run under Informa-
tion or the Primos operating
system.

As part of the shift to the 50
series, Prime has introduced the
model 450-11, designed to run
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SYMPHONY IN
COMPUTER

NET\WORKING.

DESNET™ BRINGS
ALL YOUR COMPUTERS TOGETHER.
IN A LOW-COST LOCAL AREA NETWORK.

In almost every major office, small computers
are springing up like weeds. Even though there’s
a large central mainframe in place. And DP/MIS
management is faced with decentralization, loss
of control, and, of course, wasted resources.

Now all your computers can play the same
tune. Share the same data. And use the same
resources. From mainframe to mini to micro.

With DESNET.

DESNET puts them all together in one
efficient, low-cost local area network. To share
your expensive high-speed peripherals and data
transmission facilities, on-line file storage, or even
implement your own electronic mail application.
Even with dissimilar equipment that was never
designed to work together.

DESNET connects dissimilar equipment at
an affordable cost. So you preserve your in-place
investment.

Only DESNET offers a choice of connecting
media-baseband, broadband, fiber optics, or modem.

And only DESNET can cost less than $250
per CPU connection.

Assume the conductor’s role in all your com-
puting operations. Call DESTEK at (415) 968-4593
for full information, and the name of the DESNET
dealer nearest you. It could be the most produc-
tive thing you do today.

The DESTEK Group, 1923 Landings Drive, Mountain View, California 94043

DESTEX

WE BUILD ACCESS TO PRODUCTIVITY.
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We knew this would happen.

We knew if we made a better 8” Winchester,
you'd snap them up. Fortunately, we also had the
%eood sense to design our Q2000 series so it could

manufactured just as quickly. We achieved this
design goal several ways.

First, we started with a mature technology,
some innovative ideas, and a blank piece of paper.
This allowed us to solve our manufacturing prob-

lems before they became manufacturing problems.

Next, we left a few things out. The fewer the
components, the fewer there are to assemble. And
the fewer to go wrong.

We then developed the simplest, most
efficient actuator in the industry, the rotary
torque actuator. Also simpler to manufacture.
Also more reliable.

As an OEM, you know there are some things

ou're better off not doing yourself. The same
Kere. So we found the sklzﬁed suppliers who could
make our parts and subassemblies to spec, further
reducing our assembly time.

Ann§ what quality isn’t brought in, is built in.
Not inspected in.

All this boils down to two things: When you
order Quantum drives you can be sure you'll get
superior products. But more important, you can
be sure you'll get them. Period.

Quantum Corporation, 1804 McCarthy Blvd.,

Milpitas, CA 95035. Eastern Regional Sales Office:

Salem, NH 603 893-2672. Western Regional
and International Sales Offices: Milpitas, CA
408 262-1100. TWX 910 338-2203.

QuANTUM

See us at NCC Booth #A811
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Information. Priced at $98,000 to
$200,000, the 450-II supports as
much as 4M bytes of main memory
and 63 terminals. It reportedly
offers 50 percent more performance
than the 11000, which it replaces.
Prime also announced that its
top-of-the-line 850 can now run the
Information operating system,
along with Primos.

Prime dealer Information Plus,
Houston, Texas, may wait awhile
before signing a remarketer con-
tract. Bill Tidmore, director of
software engineering, says, “We are
fairly happy where we are, although
we foresee everybody’s eventually
coming under the remarketing
program.”

Information Plus markets turn-
key systems to manufacturing and
oil and gas business. While the firm
makes some nationwide sales, most
business comes from the Houston
region.

Tidmore isn’t too concerned that
new remarketers will quickly
threaten his company’s niche. He
says new companies just starting to
work with Information “will have to
go through a pretty stiff learning
curve because working with Infor-
mation takes some advancement in
thinking techniques as compared to
traditional languages.”

One factor that could prove to be
a disincentive for Information Plus
making the remarketer switch
would be the resulting quota
increase required by Prime. “Prime
has a compensation program for
meeting quotas, and we're doing
quite well,” Tidmore says. “It would
seem folly to take on more
responsibility and decrease that
quota exception.”

The quota compensation is a
minimal concern of another Prime
dealer, GSG, Inc., Santa Ana, Calif.
GSG president Ron Williams says his
company has always marketed
nationally and has sales that far
surpass the Prime district quotas.
GSG offers a broad scope of software
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packages, but has strengths in
government and educational appli-
cations.

Bob Nelson, GSG’s executive vice
president, thinks Prime’s move to
increase cooperation between the
direct sales force and the resellers
“is a very positive step for us.
Already, we've seen a number of
direct salesmen who are very
willing to join forces with us,” he
says.

Any doubts GSG’s president has
about the new program involve
concern about Prime’s long-range
intentions. Williams cites Microdata
as an example of a company that had
a strong dealer network, abandoned
it and suffered resulting financial

problems. “I'm just a little curious
about whether Prime is actually
going toward a strong support of
the remarketer through this effort,
or whether they plan to eventually
move the total marketing effort
back into the corporation.”

Prime’s Finney answers, “We
have no intentions to drop the
remarketer program down the road.
We are looking for long-term
relationships.” He points out that
resellers will continue to be the only
remarketers of the Information
operating system, and says, “We
have no plans to sell the Information
product direct. The remarketer
move is a move to strengthen, not to
weaken.” —Dwight B. Davis

Multibus controller handles
Winchesters, floppies, tapes

Mass-storage subsystems builder
Data Systems Design, Inc., begins
delivering its first non-Digital
Equipment Corp.-compatible prod-
uct this month. Called the DSD 7215,
it is a Multibus-compatible control-
ler said to handle Winchester- and
floppy-disk drives as well as
streaming-tape cartridge drives.
The company also will offer subsys-
tems based on the controller that
include an 8- or 5%s-in. Winchester-
disk drive and either floppy
hardware or tape-cartridge devices.

Last year’s $23 million in sales are
proof that the DEC-compatible
market is lucrative for the seven-
year-old company. But sitting in the
shadow of a giant such as DEC is not
always comfortable. “One single,
drastic move by DEC could hurt us,”
says marketing vice president
George Fink. “The Multibus market
is friendlier,” he adds. “Anyone can
build products for the bus.” The
move into the Multibus market,
then, serves two purposes. “It
makes us less dependent on DEC,”

Fink says, “and the diversification
will allow us to continue to grow.”

Product manager David Aron-
ovitz says the 7215 controls two
40M- byte, SA1000 interface-compat-
ible Winchester-disk drives, four
1M-byte, SA850-compatible floppy-
disk drives or two Archive Corp.
Ya-in. streaming-tape drives. Multi-
plexing the board enables as many
as four rigid drives to be accommo-
dated, says Aronovitz. A 5Y%-in.
hardware version of the controller,
called the 5215, handles the same
number of devices.

Both controllers are built around
AMD2910 bit-slice processors. An
Intel 8085 controls data bus
transfers and handles general-
housekeeping functions. It is tied to
an on-board 4K-byte data buffer,
error-correction circuitry and a
hard-disk data separator. The
on-board buffer allows data trans-
fers between the rigid disk and the
floppy or tape drive without using
the system bus, Aronovitz says. He
claims this feature enhances overall
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THE CONVERGENT COMPUTER EVOLUTION
HAS STARTED AN OEM REVOLUTION.

The Convergent evolution
has made true distributed
intelligence a low-cost reality.
OEM's everywhere, large and
small, have seen the advan-
tages of our systems in their
applications. Consider just
four examples:

SMALL BUSINESS
COMPUTER

Want to emulate X.25, 32707,
or 2780's? We've already writ-
ten the software.

You can do your own pro-
gram development in COBOL,
FORTRAN, BASIC, or Pascal,
using powerful data manage-
ment facilities including ISAM
and a forms package.

An entry-level Convergent
system doesn't cost signifi-
cantly more than a fully-
outfitted personal computer.
But it does a /ot more.

You start with a 16-bit pro-
cessor and as much as 1/2
megabyte of RAM—plenty of
power for advanced applica-
tions. Optional 5-1/4" floppy
and Winchester disks fit right
inside the desktop lectern.

And if a small business
suddenly becomes a big busi-
ness, it won’t outgrow the
computer—there are many
ways to add power and
resources.

WORD PROCESSING

If you were defining the
ideal word processor, you'd
start with superb human
engineering. So did we—with
detached 98-key keyboard,
high resolution tilt/swivel CRT,
and built-in document holder.

Then we created a word
processing program with the
ability to manipulate seven
separate documents on the
screen simultaneously, to
select 80 or 132 column
screen lines, and do lots of
other unique things.

GENERAL PURPOSE MINI

DISTRIBUTED DP

Every Convergent system
comes with clustering
capability built in—just plug
the workstations together, with
no software modifications.

No, it doesn’t look like the
standard black box mini. But it
has what you need, in a pack-
age that's more compact and a
lot more attractive.

CPU? A pOWQI’fU' 16 bitter. SIX MODELS
RAM? Up to a megabyte.
Disk? Up to 1.2 gigabytes. JUCHIeE FROW
Interfaces? Industry-standard The six Convergent work-

stations look similar, but each
has a unique combination of
features and price. And per-
haps most importantly of all,
we're delivering all sixin
quantity right now.

parallel and serial, plus Multi-
bus® for special needs.
Software? Everything you'd
want, including a real-time
multitasking operating system
that's designed to be built
upon. Plus a comprehensive Is it any wonder we've
set of development tools. started a major OEM revolution?

Convergent Technologies

Where great ideas come together.

For information call (800) 538-7560 (in California, (408) 727-8830) or return the coupon.
I'm an OEM. Here's my application:

Name/Title
Company
Address
City
Phone

Return to: Convergent Technologies Inc.
2500 Augustine Drive
Santa Clara, CA 95051

State ZIP

EXT




Your problem right now is to get your local area
communications network on a track that will
take you far enough, fast enough, and in the right
direction. With communications technologies
branching out and racing off in every direction,
it’s tough to know where to start, and even
tougher to predict where you'll be five or ten years
down the line. You need to know you'’re going to
be in the right place, wherever that happens to be.

The key is freedom of choice. We’d like to
suggest you take the track we’ve taken since we
introduced Net/One, the first general purpose lo-
cal communications system, to the industry. Take
the track that allows you the most flexibility, free-
dom of choice and independence.

Choose a communications system that can
respond to evolving technologies as they evolve.
That lets you change direction when you want to.

MULTI-VENDOR COMPATIBILITY,
FOR EXAMPLE.
Lots of companies are talking about connecting
everybody’s information processing devices up
to anybody else’s. If you have a technical back-
ound, you know that’s still largely a marketing
antasy. But you do need the freedom to choose
equipment based on capability, rather than marry-
ing a single vendor for the sake of compatibility.
So the only kind of local communications
system that makes sense is one that can truly
make the equipment you already have work to-
gether, and allow you the widest equipment
choice in the future.
We can’t promise you universal compatibil-
ity, either. But we can deliver far more compatibility
than any other system offers.

THEN THERE IS THE QUESTION
OF MEDIUM.

A lot of energy has been spent arguing the merits
of broadband vs. baseband. What you need is a sys-
tem that lets you use whichever medium or com-
bination of media is right for your application.
And further, your options should remain open to
use other media in the future without investing

Choose aloca
~ thatgivesy
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more than you have to now.

So that’s how we designed Net/One. It’s
the only local communications system in the
world which lets you choose broadband or base-
band or both, with architecture that will allow
you to add other media such as fiber optics in the
tuture. With Net/One, you also have the choice
of Ethernet compatible baseband or CATV com-
patible broadband.

NETWORK ADMINISTRATION
MADE SIMPLE.

Net/One includes a powerful administrative sta-
tion that lets you configure the network to talk to
your information processing equipment in their
own native protocols. And you can select which
types of Net/One communication services you
want to I11)r0vide to the attached equipment. All
this without writing one line of software.

BUT NET/ONE IS PROGRAMMABLE,
BECAUSE IT HAS TO BE.
If a local area communications system doesn’t al-
low you to adapt to your own special applications
requirements, easily and efficiently, you’ll end up
tearing it out and starting over. Sooner or later.

You may have already realized a user-
programmable system is necessary for many
apY ications. You may not have realized that
only one company can deliver that to you. Now.
Ungermann-Bass.

In fact, we've been delivering Net/One
since June of 1980. We've installed Net/One local
area communications systems in universities,
research labs, and a growing list of Fortune 1000
companies who recognize that a local network
communications system must leave you choices
if you want to end up on the right track.

Please call or write for detailed system
descriptions, and our “How to Choose a Local Area
Network” brochure. Ungermann-Bass, Inc.,

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

Net/One from Ungermann-Bass

| area network
ou choices.
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David
Aronovitz says the 7215 controls two
40M-byte, SA1000 interface-compatible
Winchester-disk drives.

DSD product line manager

system performance.

Though most 16-bit Multibus
systems are based on Intel’s 8086,
the DSD controllers are not limited
to Intel processors and will run in
any Multibus-compatible setup.
Further, because the 7215 and 5215
have been built to the IEEE’s 796
Multibus standard, they include the
24-bit address lines needed for
16-bit systems using memory-
management and virtual-memory
techniques. Among such systems,
Aronovitz includes those based on
Motorola’s 68000 and Intel’'s new
IAPX286.

DSD has positioned the new
controllers against boards intro-
duced by Intel last March. Unlike
the 7215, however, Intel’s SBC215A
is a single-function controller that
handles as many as four 8-in.
Winchester-disk drives that use the
ANSI X379 interface. The ISBC215A
is priced at $2000. A separate
floppy-disk controller can be piggy-
backed onto the 1SBC215A. The
1SBX218 multimodule floppy-disk
controller is priced at $540. Intel is
reportedly developing a streaming-
tape cartridge controller, but that
controller is not expected for some
time, says a spokesman for the
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George Fink, DSD’s marketing vice
president: “The Multibus market is friendlier.
Anyone can build products for the bus.”

company’s Hillsboro, Ore., board
division.

In the subsystems business, DSD
faces competition from Scientific
Micro Systems, Inc. The Mountain
View, Calif., company, a longtime
DEC-compatible storage-system

maker, has been delivering a
Multibus-compatible Winchester-/
floppy-disk drive package for a
couple of months, says a company
spokesman. The FWT8000 series
mixes an SA1000-compatible Win-
chester-disk drive with an SA850-
type floppy-disk drive. The control-
ler handles two drives of each kind
for a total storage capacity of 8om
bytes. sMs is adding the 24-bit
addressing capability to extend the
board into the 68000 and 286
markets, the spokesman adds.
Depending on capacity, the subsys-
tem sells for $6800 to $9500,
including controllers. Controllers
sell for $2000.

DSD prices range from $6895 to
$9195 for a 7215-based, 19-in.
rack-mounted subsystem. Prices for
subsystems using the 5215 control-
ler and 5¥s-in. hardware have not
been set. The 7215 and 5215
controllers sell for $2200 each.
Volume production will begin in
June.

—Larry Lettieri

Semiconductor advances may
yield faster computers

Semiconductor memory and logic
advances that could make comput-
ing systems faster and more
economical were described in pa-
pers presented by International
Business Machine Corp., Hewlett-
Packard Co. and others at Febru-
ary’s International Solid State
Circuits Conference in San Francis-
co. The 1BM advances include three
experimental devices—two very
high-density memory chips and a
high-performance custom logic chip
—and mathematical models and
design techniques to improve high-
density semiconductors. H-P dis-
cussed a six-chip, 82-bit, processing
system that includes a high-density
RAM.

One IBM chip, a 288K-bit dynamic
RAM, is the largest capacity memory
chip fabricated by 1BM. It uses twice
as much area to store four times as
much data as that stored in the
largest capacity chip (72K bits) in
volume production at IBM, the
company says. The new chip
contains 294,912 memory cells, each
of which stores 1 bit of data, for
total storage of 32,768 9-bit charac-
ters, or about 7000 words. It has
four independent memory arrays,
each with 73,728 cells. Narrower
line widths for patterns defining
circuit elements help to make the
chip very dense. Access time is 350
nsec., half that of the 72K-bit chip.

The second IBM memory chip,
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Family of Band
Documation
S print speeds
0 1600 lines per
r interchangeable
at can be character
for special applications.
n integrated forms
1000 features
's easily maintained,
ammerbank assembly.
standard Documation
s handle all card reading
nts‘ from hand feeding up
‘per minute. These
ure easy handling and
ading of OCR, mark sense
cards.

rmediate system
schnology’s intermediate
erals include the 4500
ystem, the Impact 1500
Band Printers and, our
it addition, the 8370 Single
Drive providing 571
th dual actuators and a
data transfer rate. An
access time of 20 milli-
, dual port, string switch and
hange switch are among

features maximizing usage,

- and performance.

large system
system, high-performance
yducts are the basis for
Technology’s quality repu-
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It’s called

ce

tation. The 3400/3600 Series Tape
Subsystems transfer data at speeds
ranging up to 200 inches per second
in NRZI/PE or PE/GCR recording
densities.

The Model 8650 Dual Spindle Disk
Drive, at 1.2 Gigabytes, introduced a
new dual port feature which drama-
tically reduces data lock-out due to
string contention. The 8880 Disk
Control Unit allows up to eight chan-
nel access with each of two storage
directors attached to four indepen-
dent channels. In addition to a 3
MByte data streaming transfer rate,
the 8880 features the flexibility of
command chaining and a channel
speed matching buffer.

The Documation Impact 3000 Band
Printer offers field upgradeable print
speeds ranging from 1800 to 3000
lines per minute. Optional features
include a 160 print position
capability.

For more detailed information
about Storage Technology’s OEM
products, contact Storage
Technology Peripherals Corporation,
P.O. Box 399 M.D. 3N, Louisville, CO
80027 or call (303) 673-4066. Telex
45690. In Europe, contact Storage
Technology Ltd., 2 Rubastic Road,
Southall, Middlesex, UB2 5LL,
England. Telephone 571-0062.

Storage Technology
Peripherals Corporation

A subsidiary of

Storage Technology Corporation







Silentype™ Personal Printer. Very afford-
yand peripheral  able, virtually noiseless, and perfect for
ed tochoose one  rough copy, B&W graphics and quiet offices.

lose peripherals. Letter Quality Printer. For professional

\ caliber word processing with Apple Writer 111

ed withanarray  software. The Apple Ill can drive virtually

~ any printer in any task, from preparing
reports to printing forms.

Color Plotter. To make the colorful most
of the Apple III's high res graphics in charts,
graphs and designs.

Phone Modem. Which, with Access III

asynchronous communications software,
lets you communicate with other PC’s or
with mainframes at up to 9600 bps.

Only the Apple IIl can handle all of the
above, all at once, without losing its memory.
And even though you may never configure
lour system just like this, it's important to

now how far you can grow. With a couple
s storage made of OEM Prototyping Cards. Or your own
, very quiet 5-Mb  specialized peripherals. Or future technology.
development or See your authorized Apple dealer for a

: spec-to-spec comparison of the Apple I

d Monitor  and the most muscular new PCs.
display. But You'll find that, even with 256K, most of

¢ pular black them just can't stack up.

6-@0101’ graphics The personal computer. 'Clpple

! -9238) for the authorized Apple dealer nearest you, or for information on our National Accounts Program.
Dept., 20525 Mariani Ave., Cupertino, CA 95014. NOTE: Aﬁple Computer does not currently manufacture or
ics plotters or telephone modems. Apple is a registered trademark of Apple Computer Inc.
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Layered software
for applications programming...

Meeting each minicomputer user’s software require-
ments is a difficult and time-consuming task for the
systems integrator. Now, with a unique layered approach
to software, Gould S.E.L. makes applications
programming more efficient and less costly. Each
layer addresses a related set of user programming
problems. Within each layer, there is a choice
of software aids that focus on specific user
requirements.

In addition to most modern high-order languages
and the advanced MPX-32 interactive, real-time
operating system, Gould S.E.L. offers extensive
software libraries. They contain prefabricated code to
eliminate repetitive programming. Our software tools
and libraries allow the programmer to more efficiently
generate, test, optimize and document applications
programs and reduce development and maintenance
costs. These tools also provide management with
greater visibility and control.

“Registered trademark of SOFTOOL Corporation. :

helps the pieces fit.

Gould S.E.L. has the most comprehensive selection
of software development tools and methodologies
available today. We also offer the SOFTOOL 80*
package as a licensed part of our standard product
line. Memory requirements and CPU overhead are
never a problem as all the tools and libraries are
removed after program development is completed.

Our layered approach provides all the pieces for
your applications programming needs...and they fit.
Call or write the company with a lifetime of real-time
experience and watch the pieces fall in place
for you.

Gould Inc., S.E.L. Computer Systems Division,

6901 West Sunrise Boulevard,

Fort Lauderdale, Florida 33313. 1-800-327-9716.

=2 GOULD

Electronics & Electrical Products
CIRCLE NO. 38 ON INQUIRY CARD



IBM’s 72K-bit bipolar memory chip.

which stores as much as 72K bits,
uses high-speed transistor technolo-
gy, but does not sacrifice high
density. Data-access time is 50
nsec., compared with 600 nsec. for a
72K-bit field-effect transistor chip.
Called a 72K-bit bipolar dynamic
RAM, the 6.13- X 6.33-mm. product
stores information in a two-
transistor cell rather than the
one-transistor cell used for FET
technology. The chip is divided into
10 sections, each having about 8000
memory cells. Nine sections are
used, and one is redundant to
improve manufacturing yields. Bi-
polar transistors must be electrical-
ly isolated from each other to
function faster than FETs, but 1BM
claims to use new processing
techniques that allow bipolar tran-
sistors to be squeezed together
almost as closely as FETs. Both the
288K- and 72K-bit memory -chips
were developed at 1BM’s Burlington,
Vt., facility.

The third 1BM device detailed is a
custom bipolar logic chip with more
than 4000 high-performance logic
circuits and enough ROM to store
18K bits. As an experiment, a
processor function was customized
with logic organization built directly
into the physical design, achieving a
level of customization previously
found only in FET technology, IBM
claims. Each custom chip has the
memory addressing function of a
small computer and about as many
logic circuits as an IBM 360/model 30

MINI-MICRO SYSTEMS/May 1982

H-P’s 32-bit processing system.

mainframe. Programmable logic
arrays and the ROM control data
flow. The ROM has a 23-nsec. access
time and 300-mWw power dissipation
over an area of 6.82 sq. mm. The
chip was a joint project at IBM
facilities in Kingston, N.Y., and
East Fishkill, N.Y..

Other 1BM papers on high-density
semiconductor technology revealed:

® A systematic approach to
understanding factors limiting
memory-chip manufacturing yields.
That approach has aided in mass-
producing IBM’s 64K- and 72K-bit
memory chips.

® A mathematical model to
predict manufacturing yields of
chips with capacities of as much as
256K bits.

® An approach to automating
design of high-density programma-
ble logic array circuits that allows
faster circuit layout preparation by
designers.

H-P discussed a 32-bit processing
system based on the 32-bit wp chip
the company introduced last year at

IBM’s 288K-bit memory chip.

ISSCC. The system consists of six
chips—the 82-bit processor, a
memory controller, RAM, ROM, an
1/0 processor and a clock generator.
Each chip is implemented in
1-micron NMOsS-111 technology, and
is said to have three to eight times
the circuit density of commercially
available processors.

The memory subsystem consists
of one card with the memory
controller, the clock, 640K ROMS or
128K RAMs. The processor chip,
which measures about ¥4 sq. in., has
a 55-nsec. micro-cycle time. It
contains 450,000 transistors with
9.2K of 38-bit words of control store
ROM. The RAM has 660,000 devices.
Both RAM and ROM have 165-nsec.
access times and 110-nsec. cycle
times. The chips are bonded to a
copper core substrate for higher
performance connections and for
cooling the memory subsystem.

—Lori Valigra

Tandem stresses ergonomics
in first in-house terminal

In what could be the first move
toward developing its own in-house
peripherals manufacturing capabili-
ty, Tandem Computers Inc., Cuper-
tino, Calif., unveiled an intelligent
terminal designed to meet the
stringent rules and regulations
company officials feel may be

imposed on hardware vendors in the
U.S. to promote operator safety and
comfort.

Designated the model 6530, the
terminal is the first peripheral to be
designed and built by Tandem, and
will be produced at the company’s
newly established Austin, Texas,
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Unretouched photos —identical conditions

Our competitor on the right claims high resolution.
But what about that glare? The washed-out background?
And the black and white screen? It's enough to give
you a headache

The TeleVideo terminal on the other hand, with its finer
character dot matrix, sharper background contrast, and
a black-on-green non-glare Panasonic screen is much
easier on the eyes.

Obviously

Every TeleVideo terminal has just four basic modules.
Each module is the best that can be made.

Every screen, keyboard switch, power supply and
video module on every TeleVideo terminal is identical. For
the same high reliability. And same ease of service.

Which would you

None of our competitors can say that.

If you order 200 terminals today, we can ship them
tomorrow. If you order 500, we
can still ship them tomorrow. The

And if you order a 1,000, well, 920C
maybe you'll have to wait a day

or two.

We put our terminals
through five bad days
so you'll never have
even one bad day.

Our terminals are designed
to withstand heat up to

California Santa Ana 714/557-6095, Sunnyvale 408/745-7760, Georgia Atlanta 404/255-9338, Texas Dallas 214/980-9978; lllinois: Chicago Area 312/351-9350;




ratherread all day?

155°F and shocks that simulate being tossed in the ™ independent terminal supplier.
back of a truck. And before any terminal reaches you, | v One reason is because our
every major component goes through a five day series L Y advantages are clearly visible.
of thermal and power-on cycling tests. sssss——— S hours a day.

The result? For more information call, toll-free, 800-538-8725.

The highest reliability rate in (In California, call 408-745-7760.) Or call your nearest

our industry. TeleVideo sales office.

TeleVideosells 50% 92 sTel Video

more terminals a
month than our ! All TeieVideo terminals can be serviced by

nearest competitor. —— T — ; your nearest GE Instrumentation and Com-
. ; munication Equipment Service Center

Three years ago, TeleVideo shipped its - - =
first terminal Today, we're the number one ; SIRCLE RO DN INGRY CARD

Boston 617/668-6891, New York/New Jersey 201/267-8805; e United Kingdom West End Surrey 44-9905-6464




First in-house peripheral from Tandem
Computers, Inc., Cupertino, Calif., is
designed to meet what company executives
feel will be soon-to-come rules and
regulations governing safety and comfort of
operators of computer terminals. Called the
6530, it incorporates a tilting, pivoting
monitor and a two-position elevated key-
board with palm rest among other ergonomic
features.

facility. In announcing the hard-
ware in conjunction with the
company’s recent annual meeting,
however, Tandem executives down-
played future peripheral develop-
ment plans. Instead, they focused
on the issue of operator comfort and
on the ergonomic features incorpo-
rated into the new device.
“Comfort is a key element in
operator performance and produc-
tivity,” explains Tandem president
Jim Treybig. “Sitting in front of a
terminal all day can be a problem,
and if we don’t take care of this
problem, the unions will.” Treybig
says this is already the case in
Europe, where Tandem hopes to
move a lot of the new terminals by
offering as many as seven keyboard
languages, including U.S. and U.K.
English, German/Austrian, French,
Spanish and Swedish/Finnish. Lan-
guage selection is handled through
an integral extension to the
terminal’s configuration menu, and
keyboards are available to match.
This configuration menu can be
accessed anytime by an operator,
who can also change the form of the
cursor and/or the volume of the bell
and specify the column where it is to

68
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When your name is on the outside,

No one can afford to have his system breakdown because
the printer didn’t hold up. That's why OEM'’s prefer the
reliable GE 2120 and GE 2030 matrix printers.

The GE advantage began in 1969, when we introduced
the first electronic printer with modern LSI circuitry. From
that beginning, we made a commitment to advance the qual-
ity and reliability of printer technology.

Today, GE is a full-line printer supplier with over a de-
cade of expertise meeting OEM data printing needs.

Stylish, compact, lightweight and easy-to-use, our eco-
nomical high performance GE 2120 (120/150 cps) and GE
2030 (30/60 cps) printers are flexible enough to work with
most computer systems.

Both are available in KSR and RO models and come

GE 2000 reliability backs you

with an impressive list of standard features. And there’s a
range of options available to meet your customers’ needs pre-
cisely. A 32K Text Editor allows you to work off-line to re-
duce on-line time and communication charges as much as
70%. Transmission speeds from 110 to 9600 baud. A range
of data buffers from 2K to 16K handles high transmission
speeds precisely. Internal FCC-registered auto-answer mo-
dems save work space and external dataset costs. You get
choices in paper handling: friction, pinfeed platens, or ad-
justable tractors. Plus other useful options and accessories
to meet specific needs.

Talk to General Electric today. We're the industry lead-
er in electronic printing. We pioneered the industry in the

up inside.
=

 First In Electronic Printing,

For the solution to your printing needs, call TOLL FREE 800/368-3182.
General Electric Company, Data Communication Products Department, Waynesboro, VA 22980. In Virginia, call 703/949-1170.

Or Call General Electric Data Communication Products De

ent Sales Offices. Eastern Region: Atlanta, 404-256-1966

partm
* Boston, 617-657-4800 * Chicago, 312-577-1100 * Meriden, 203-238-6800 * Pittsburgh, 412-566-4166 * Washington,
301-770-4434. Western Region: Dallas, 214-661-5137 * Los Angeles, 213-701-0353 * San Francisco, 408-925-6648.

See us at the NCC Booth No. 1614

GENERAL @ ELECTRIC
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Datel-Intersil SineTrac™ slide-in boards
— the more-for-your-money A/D-J)/A microcomputer periph R

signals to your microcomputer, ‘SineTrac
n boards are by far your best choice. They give you
increased performance and greater speed than other popular
A/D-D/A systems at lower cost. And you get up to twice the
channel capacity.

SineTrac boards are software compatible, and
mechanically and electrically compatible, with the host
computer. Each includes a hardware controller interface and
any or all of a wide range of features: address decoders. . .
clocks... memory mapping... interrupt generators...
DC/DC converters . .. current output amplifiers . .. digital
outputs.

ST-LS12 Half-Quad Analog Board
e Fits DECLSI-11; -11/2; and 11/23
© 16S/8D A/D, and two D/A loops
® X1 to X1k differential PGA
® Pacer interrupt vector start clock
@ 15 volt DC/DC converter
® Price $625

Electro Show Booth #3011-15

11
TEL

CABOT BOULEVARD, X

(617) 339-9341/TWX 710-346-1953/TLX 951340 «
SANTA ANA, (714) 835-2751 « SUNNYVALE, CA (408) 733-2424 = DES
PLAINES, IL (312) 827-3535 » HOUSTON, (713) 939-7271 » DALLAS, TX
(214) 241-0651 « OVERSEAS: INTERSIL DATEL (UK) LTD - TEL
BASINGSTOKE (0256) 57361 « INTERSIL DATEL SARL 601-57-11
« INTERSIL DATEL GmbH (089) 77-60-95 « DATEL KK TOKYO 793-1031

e 8D/A channéls. 12-bit resolution, 16/20bit. addressing

® Straight binary, offset binary or two’s complement
input codes per channel

® Five output ranges and 4-20 mA current loop per
channel

® Floppy disk diagnostic program available
® Price $875

ST-732 Analog Input/Output Board
® Fits Intel iSBC and MULTIBUS
® 32S/16D A/D, and two D/A loops, 12-bit resolution
® X1 to X1k differential PGA
® Pacer interrupt vector start clock
® 15 volt DC/DC converter
® Price $788
Call for more information. Our Tech Info Hot Line
is 617-339-9341, ext. 100.
CIRCLE NO. 41 ON INQUIRY CARD
MANSFIELD, MA 02048/



OPERATIONS
1024 Complex FFT

1000 Point Complex
Vector Multiply

1000 Point Vector
Arctangent Y/X

Computational speed of
24 million floating-point
operations per second —
with all the advantages of
32-bit floating point arith-
metic — that's MAP-400!
Virtually twice as fast as
an AP-120B¥ By adding
the MAP-400 to your 16-

1000 Point Rectangular to
Polar Conversion

1000 Point Vector Log

1000 Point Vector Add

MAP-400 AP-120B*

TExecution time on a per block basis for continuous block processing
*AP-120B is a trademark of Floating Point Systems, Inc

Processing Time ¥
in Milliseconds

3
os J o
X
X
2 X
03 J os

arithmetic and up to 18
megabytes of [/O) —
without interference.
That’s another impressive
“first” in your favor.

MAP-400 derives from
the highly successful MAP
product line of 32- and
64-bit array processors.

or 32-bit minicomputer,
you have the fastest, most
cost effective number
cruncher available today
in its price class (about ¥3 the price of a

32-bit minicomputer alone).

MAP-400 not only offers raw speed, but
real- time throughput in your most demanding
tasks. I/O processors for digital, analog, and
remote storage
devices run con-
currently with the
arithmetic unit —
each at peak rates

(24 MFLOPS of

Why settle for
less?

LSl

Comprehensive software
makes it user-friendly; a
library of over 200 signal
processing, math, I/O, and
support functions, and an easy-to-use devel-
opment package for writing and debugging
your own special algorithms is available for
MAP. And the MAP family has a track record of
over 500 installations world-wide.

Shouldn’t you be exploring the advantages
MAP-400 can offer for your next number crunching
requirement? Get the facts today. Write or call
for your free array processor
guidebooks, for a
demonstration or for
applications assistance.

THE ARRAY PROCESSORS
40 Linnell Circle, Billerica, Massachusetts 01821 « 617/272-6020 « TWX: 710-347-0176
CIRCLE NO. 307 ON INQUIRY CARD




MNini-Micro World

ring, set the volume of the key click
(or turn it off) or set a dotted line
between the last and next-to-the-
last lines on the display.

Other ergonomic features incor-
porated into the terminal, Treybig
adds, are non-glare finishes and
low-contrast colors to ease operator
eyestrain, a pivoting monitor with
an adjustable tilt angle and swivel
to compensate for background glare
and for differing operator heights
and a detachable keyboard with
palm rest and two-position adjust-
able tilt angle.

To ease operator fatigue caused
by eyestrain, the 6530 features a
15-in. non-glare monitor screen with
green-phosphor characters dis-
played on a dark backdrop for
enhanced contrast. The screen uses
a 60-Hz refresh frequency indepen-
dent of the power-input frequency
to produce a non-flickering display.
The new Tandem terminal also
features a front-mounted bright-
ness control that allows the operator
to compensate for different lighting
conditions.

Tandem’s hardware is also de-
signed to fit into the company’s
NonStop  minicomputer-based
transaction-processing systems.
“Data integrity is extremely impor-
tant to us,” says Tandem marketing
vice president Dave Mackie. “What
Tandem has done in its NonStop
systems will be incorporated into
the new terminal.” In this regard,
Tandem executives stress that the
6530 is one of the few terminals to
incorporate parity checking on its
on-board memory bank, although
the terminal is not completely
redundant. Also subject to parity
checks on the 6530 are data buses
and communications lines.

The device operates in both
multi-point and point-to-point net-
works and transmits and receives
data in conversational or block
modes at speeds ranging from 50
bits per sec. to 19.2K bps using
synchronous or asynchronous proto-

72

cols. The terminal offers blinking,
reverse-video and underscoring ca-
pabilities, and incorporates 16
programmable function keys. It is
supported by Tandem software
including the company’s EXPAND
network monitor and its PATHWAY
transaction-processing system. Due
this year are X.25 block-mode

support and a printer option that
will allow the terminal to interface
to Tandem’s 5508 or 5520 dot-matrix
printers, which are supplied by an
outside vendor. The 6530 is priced
at $3200 in single-unit orders, and
will be available in production
quantities this quarter.

—John Trifari

Turnkey share of CAD/CAM
will decline by 1985

Over the next three years,
turnkey systems will continue to
dominate the CAD/CAM market as it
grows at a 48-percent annual
compound growth rate. But the
market share for turnkey systems
will decline from 75 percent to 64
percent as users begin to view
graphics hardware as a commodity
item and turn to in-house or
third-party sources to satisfy in-
creasingly specialized software
needs. That was the assessment of
Peter Cunningham, president of
Palo Alto, Calif., consulting firm
Input, in a speech given at
Spectrum of Solutions ’82, a

conference sponsored by Prime
Computer, Inc., and third-party
vendors for potential customers of
those vendors.

“There is a tremendous opportun-
ity for independent, specialized
software vendors in CAD/CAM,”
Cunningham said. The electronics
area of CAD particularly depends on
software, he said, and he noted the
success of Japanese companies in
designing large, complicated ICs.
“To develop the kind of chips the
Japanese have, they must have very
sophisticated CAD software. We can
look for them to market their
in-house CAD systems within the

1980 ($ millions)

Total: $905 million

1986
($ billions)

THE CADICAM MARKET
(Products and services in U.S., Europe and Japan)

Turnkey systems
$670

Turnkey systems

$3.8
Total: $5.8 billion

Other
$2.0
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hat Wold

you sa

to the world’s most inteﬁigent
off-the-shelf voice terminal?

“Take a LETTER to Interstate”
"ADVANCE cutting tool 0.28 inch”
"HEMOGLOBIN NORMAL"
“TRACK target, sector 2, zone 8"
"Test fixture 82 OUT of tolerance”
"DELETE graphic segment F29"
"PART number 63527"

“The CHECK is in the mail!”

That's all it takes: a check for $5,295
to enter the realm of voice command,
control, and data entry. A billion-dollar
segment of the data-processing indus-
try by the end of the decade.

Interstate’s VRT101 voice-intelligent
terminal gets you there fast. No
hardware interfacing—unless you
want to talk to another computer
over a standard RS-232C data link.

No time-consuming software
development—the terminal's CP/M™*
operating system allows you to choose
from hundreds of commercially avail-
able application programs, utilities,

and programming aids. Or write your
own applications in FORTRAN or
BASIC.

At run time, just substitute spoken
words for keyboard entries; CP/M's
console command processor can't tell
the difference. Any spoken words you
choose. Up to a hundred learned
words or phrases can be stored in a
separate voice-recognition unit for
instant access. Store even more on
flexible or hard disk, or download
them from
terminal
memory.

The Interstate VRT101 converts
your words into ASCII character

strings—as you define them—with
over 99% accuracy. And displays each
entry on the screen for verification. It's
a completely interactive process. In
real time. In your "natural” language.

So give us a call today. Our VRT101
voice-intelligent terminal is waiting to
hear from you. Interstate Electronics
Corp., PO. Box 3117, Anaheim,
California 92803, (714) 635-7210.

Call Toll Free: (800) 854-6979, in
California: (800) 422-4580. TWX:
910-591-1197, Telex: 655443, In the
U K. Telex: 82431.

PS. For your own wall size “What
Would You Say?" poster, write to us on
your company letterhead.

INTERSTATE
ELECTRONICS
CORPORATION

A FIGGIE INTERNATIONAL COMPANY

Your single source for Voice Terminals, Plug-in Modules and IC Chips.
*CP/M is a Registered Trademark of Digital Research, Inc.

See us at NCC - Booth #’s 6923-6926

See us at Electro - Booth #'s P1058 & 1060

CIRCLE NO. 42 ON INQUIRY CARD
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MEET OUR

/Fast.Powerful.
And hungry

DP 100 LYNX

System friendly.
, The drives are compact, at-
L, tractive and mount either up-

Winchesters comprise , , ,

% : q right or horizontally to fit your
thls Close Ctnd growing P system application. LYNX and
family Of drives ey includ_ PUMA combination provides 53 Mbytes

formatted in same form factor as two

ing removable media for 8" floppies.
unlimited data storage. Removable cartridge off-loading.

You can off-load data at any time from
Say hello to our LYNX and PUMA. Together PUMA to LYNX. LYNX cartridge is the ANSI

they form a unique and powerful team 8" standard available from multiple sources.
that can keep your system purring—while

giving you more storage and better per-
formance than any competitive drives
offered today.

PUMA is a fixed disk; LYNX a removable
cartridge that provides on-line random
access plus positive data backup. Both
deliver a longevity that would make
Methuselah smile. Just look at these state-
of-the-art features, expressly engineered
for ageless high-tech performance:

12 and 46-Mbyte
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No adjustments.

All DP drives arrive factory-
adjusted and tested. No field ad-
justments are necessary — even
when changing R/W heads and
PC cards.

Quick, convenient
drive intertace.
LYNX and PUMA share a

common interface which sub-

stantially reduces your system costs.

Our controllers, with a 4-drive capacity,

provide el

the popu-
lar SASI
interface.

Optional

SMD/LMD type interface.

Advanced head technology.
An exclusive DP design feature allows us
to fly our heads higher. This gives our drives
added protection against head crashes.

Reliable —fast access.

Our linear voice-coil actuator and em-
bedded servo are microprocessor-controlled
for fast precise head positioning and reli-
able data access.

Expandable, multi-source storage.
LYNX and PUMA drives can be daisy-
chained on the same controller to provide

even higher storage capacities.

Simple maintenance.

The straightforward design of PUMA
and LYNX permits “stripping-down" and
reassembly in less than 30 minutes. Major
subassemblies are interchangeable be-
tween the drives.

MINI-MICRO SYSTEMS/May 1982

'f}v Data Peri

DP 400 PUMA

pherals works at the front-
edge of advancing technology, and we
design and build our products to meet or
exceed your quality standards. Send today
for complete details. Put our cat power in
your system.

o onsass [ g YDAt
b h__4Peripherals

TWX 910-339-9548
Regional Sales Offices & Representatives

Managers:
Data Peripherals, Sunnyvale, CA (408) 745-6500/Data Peripherals, Dedham, MA
(617) 329-3654.

Sales Offices:

Computer Peripheral Sales, Inc., Glendale, AZ (602) 242-4025/ Electronic Innovators,
Eden Prairie, MN (612) 941-0830/ Hood Engineering Sales, Inc., Bellevue, WA (206) 453-
9375/ P.B. Lotz Associates, Harleysville, PA (215) 256-6588/ Marlin Data Corp., Perth
Amboy, NJ (201) 442-3400/ Naco E{ectronics Corporation, North Syracuse, NY (315) 699-
2651/ Resource Data Systems, Northbrook, IL (312) 564-5440 Saber Associates,
Melbourne, FL (800) 327-0853/ Peripheral Integration Inc., Baltimore, MD (301) 944-8262/
SignaMatic, Bern, Switzerland 031-25-15-66/ Data Peripherals Italian, Milan, Italy
4047648/ Infor/Elec, Boulogne, France (1) 604-78-56/ X-Data, Slough, Berkshire, England
(0753) 49117/

OK, I'll byte!

O Send me your literature package on LYNX and PUMA
O Include my name for future mailings

O Have a D.P. rep contact me.

OO0 My application is:

Name Title
Company
Address
City State Zip
Data Peripherals, Inc., 965 Stewart Drive, Sunnyvale, CA 94086
MM 5/82
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The new siLenT/scriBe"
Quietly going

-~

ANADEX, INC. = 9825 De Soto Avenue ¢ Chatsworth, California 91311, U.S.A. ¢ Telephone: (213) 998-8010 » TWX 910-494-2761

U.S. SALES OFFICES: San Jose, CA (408) 248-3933 # Irvine, CA (714) 557 0457 » Wakefield, MA (617) 245-9160 ® Austin, TX (512) 327-5250
ANADEX, LTD. * Weaver House, Station Road * Hook, Basingstoke, Hants RG27 9JY, England * Tel: Hook (025672) 3401  Telex: 858762 ANADEX G
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Now and then the clamor associated with
today’s business can shake even the most
unshakable of office routines.

Enter Silent/Scribe. The quiet, almost
tranquil new family of matrix impact printers
from Anadex - designed to raise your printer
expectations while lowering the office
noise level.

How quiet is “silent”? We’'ve designed
the Silent/Scribe series to operate at less than
55dBA at a distance of three feet. This means
that from across the room in the average
office you may have to look at it to tell whether
it’s printing.

SILENT/SCRIBE MODELS

/. N 5 A F

Standard & § 'y $ $ é?v
Features /°¢ (& & (& & &
Printing Speed | 10 HS0N 150 SHSON 120 N0
(Char. per Sec.) | 12 180 180 — — 120
125 — — HSGN 150 —
13.3 E200N 200 — — —
15 — — 180 180 150
| 16.4 — — 200 200 164
Enhanced ‘ 10 - — — — 100
Expanded Print Yes Yes Yes Yes Yes

(Double Width)

Dot Addressable
Graphics (Dot/In.,H/V) 60/72 60/72 75/72 75/72 72/72

Max. Line Width (In.) SO 13.2 EEEEN 13.2 RS2
Audible Alarm Opt. Opt. Opt. Opt. Yes
Out-of-Paper Sense Yes Yes Yes Yes Yes

Ribbon, Continuous
Loop Cartridge (Yds) 30 30 30 30 30

Interfacing:
Parallel Cent. Comp. Yes Yes Yes Yes Yes
RS-232.C Serial Yes Yes Yes Yes Yes

-

DP-9500A y -
[ e ] R

printers from Anadex.
about your business.

To select a Silent/Scribe printer for your
specific needs and wallet is easy. They come
with a variety of printing speeds, fonts and
line widths. Some models provide both draft
and enhanced quality copy; so you can print
out your engineering reports, complete with
charts and graphs.

Regardless of which Silent/Scribe model
you select, certain underlying features and a
value-engineering point of view extend
throughout the entire product line. The
results? Standard dot-addressable graphics;
sophisticated communications controls and
protocols; flexible and easy-to-use operator
controls; quick-change continuous loop
ribbon cartridge; and universal interfaces that
work with virtually any minicomputer
or system.

For full details on how Silent/Scribe can
fit your application - quietly - contact
Anadex today. You’ll find the units attrac-
tively packaged, quality engineered, modestly
priced, and available now.

ANadex

© Copyright 1982 Anadex, Inc.

See us at NCC Booth No. 4335 MADE IN

FOR THE WORLD

-~

DP-9620A

DP-9000A

Silent/Scribe. The Quiet Ones from Anadex.
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next year.” Input is under a
nondisclosure agreement with the
Japanese companies in question, and
Cunningham would not disclose
further details.

On the hardware side, Cunning-
ham said he foresees a need for
increased compatibility between
CAD/CAM systems, as major manu-
facturers find the technology chang-
ing the way they work. He noted
that auto manufacturers are trying
to force potential vendors of
automobile components to submit
electronic CAD bids instead of
normal written bids, telling poten-
tial vendors that “unless you have a
design system that interfaces with
ours, we won’t consider you a viable
subcontractor.”

Cunningham also cited the lack of
a fully developed upward migration
path as another hardware problem.
“In our survey of users, we found
that more than half our respondents
were dissatisfied with response
time,” Cunningham said. He blamed
the complaint on the lack of a clear
upgrade path for most users, whose
only option is to add terminals until
they overload their system. The
solution of adding machines raises
the problem of maintaining a
uniform dynamic database while it
is continually being updated by
users on several remote systems.
Cunningham said many vendors
have ignored this problem.

Prime has made significant prog-
ress with the remote-database
problem, Cunningham says, citing
Ford Motor Co.’s Primenet network
of 385 Prime computers as an

. example. That network allows
interactive CAD/CAM activities be-
tween points as far-flung as Detroit,
Mich., and Germany.

If companies such as Prime
remove the stumbling blocks,
Cunningham said, he predicts the
CAD/CAM area will grow to $6 billion
by 1985 and $20 billion by 1990 from
$1 billion in 1980.

—Kevin Strehlo

Corvus broadens Omninet
with ‘personal work station’

In the three years since it
unveiled its first product—an 8-in.
Winchester-disk system compatible
with the Apple 11 personal computer
—Corvus Systems, Inc., has be-
come the dominant supplier of
Winchesters that operate with
single or multiple pcs. The San Jose,
Calif., company is also making its
mark in pe networking, with the
shared-disk Constellation multi-
plexer and, more recently, the
1M-bit-per-sec. Omninet local-area
network.

Now, no longer content to link
just other vendors’ personal com-
puters in its networks, Corvus has
announced a sophisticated “personal
work station” designed to operate
on Omninet or, secondarily, as a
stand-alone unit.

Based on an MC68000 wp, the
Corvus Concept features an innova-
tive monitor design—the 120- X
56-character display rotates to
serve in either a landscape (horizon-
tal) or portrait (vertical) configura-
tion.

In its basic, network-node ver-
sion, the Concept consists of the
rotating black-and-white monitor, a
detachable keyboard, the MC68000
processor, 256K to 512K bytes of
memory (using 64K-byte RAM
chips), an Omninet communications
controller and four peripheral
expansion slots. Corvus will market
a 1M-byte floppy-disk unit for
stand-alone applications, but the
company will focus on network
configurations, says Mark C. Hahn,
vice president of R&D.

“We don’t want to be thought of
as the 101st computer company,”
Hahn says. He believes Corvus is
recognized as the top company in
the pe networking field, so “It made
sense for us to design the Concept
primarily as a network node.”

Hahn estimates there are about
15,000 installed network nodes on
Corvus shared-disk and Omninet
networks, and the firm’s sales are
increasing rapidly. After doing
about $10-million worth of business
in fiscal 1981, the company expects
to realize sales of $30 million in fiscal
1982.

The growth outlook for Corvus
continues bright for the next
several years, says William H.
Shattuck, a securities analyst with
Montgomery Securities, a San
Francisco-based institutional in-
vestment firm that was the manag-
er in the offering of Corvus
Systems’ securities when the com-
pany went public in August, 1981.

A report co-authored by Shattuck
and James R. Berdell, states that
the combined growth of the
Winchester-disk and the pc-net-
working markets should sustain
Corvus’s growth rate in the 60- to
80-percent range through 1985.
“This implies Corvus could achieve
sales between $100 million and $150
million by 1985,” the report says.

Shattuck views the new work
station as “a very optimistic sign for
the company.” “Corvus has histori-
cally been strong in networking
capabilities,” he says, “and this
definitely extends their position in
the office-networking marketplace
by adding ther terminal and
work-station capability. I look at it
as an extremely important piece of
the puzzle that’s being filled in.”

While Corvus gave much atten-
tion to the hardware elements of its
work station, the company will rely
most heavily on the Concept’s
software features. The 15-in. dis-
play, for example, provides bit-
mapped graphics to 560 X 720
pixels. Residing in 56K of the unit’s
memory, the bit-mapped graphics

MINI-MICRO SYSTEMS/May 1982



Columbia Data’s New

Multi-Personal Computer Is

Now Ready For Business -~ ™

With IBM Personal Computer Software And S5 % |
Hardware Compatibility . . . For Starters. %

=

COLUMBIA

DATA PRODUCTS, INC.
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Toughest Boards in Town.

.. IEEE696/5-100. Systems too!

256 Kb Dynamic Memory
Available now from Dual Systems: DMEM/
256 memory boards. Put the most density
of memory ever available on your IEEE/
$-100 bus. Get industrial-grade quality with
this ruggedly built board: it'’s been burned-
in for 168 hours.
O FULL 256 Kb on a single board. G
O Two independently addressable 128 Kb
blocks.
O Runs in 8 MHz system.
O Runs at 4 MHz bus speed
(no wait states).
O Runs in 8 or 16-bit systems with 8 or
16-bit wide data paths.
O Extended 24-bit addressing.
O Parity error or detection-generates
either interrupt or bus error signals on
error.

CMEM/32K

module designe
digital use.

O 12-bit resoluti

A/D Converter
IEEE696/5-100 AIM-12 industrial standard

O Runs in all S-100 systems.
O 32-channel, 16-differential.

O 25-microsecond conversions.

D/A Converter

AOM-12 IEEE696/5-100 industrial level

digital-to-analog (D/A) converter.

0O 12-bit = 1/2 L.S.B.accuracy over full
0-70°C temperature range.

O Outputs 0-10, % 5, or = 10 volts.

O Short circuit protection, all outputs.

O Switch-programmable for multiple
boards.

0O AOM-12: $575.

DMA Serial 1/0

The SIO-4/DMA is an intelligent, DMA,
high performance S100 four port serial
input/output board. It conforms to the
IEEE-696 specification and is designed to
work with older S100 machines. The board
is intended to be used with asynchronous
terminals or printers in a multi-user system.

d for industrial analog-to-

on/accuracy.

O DMEM/256KP (Parity)... S1345

Static Non-Volatile Memory

The Dual Systems CMEM memory boards
combine high speed CMOS memories
with new 3-10 year lithium batteries to
give you the non-

O Instrumentation amplifier.
0 BASIC program provided.

O AIM-12 w/1-1000 gain transducer
amplifier... $785.

O AIM-12B... $695.

volatility of an EPROM

board while retaining

the instant writability
of a high-speed read/
write RAM.

O Runs at 6 MHz (no
wait states).

O 8 or 16-bit with 8 or
16-bit wide data
paths.

O Extended 24-bit
addressing and
bank select.

O CMEM/32K... S895

O CMEM/16K ... 5795

O CMEM/8K .:. 5695

Non-Stop
Clock

Keeps time with
power off. Our in-
dustrial clock utilizes
a new lithium battery
for 3-8 years use.
Easiest clock to pro-
gram you'll ever see.
Runs in all $-100
systems.
O Year, date, hrs.,
mins., and secs.
O Uses new LSI

e N
f_-: new and powerful computer has been born...
the System 83. The versatile UNIX* operating system

~

O 16 Mb of Main Memory Directly
Addressable O 7 Vectored Interrupt Levels
O 256 Kb of RAM with Parity Per Board Slot

* UNIX is a trademark of Bell Laboratories and is supported on the
DUAL System 83 by UNISOFT
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA.

>
R

pilots the System 83’s raw power through a myriad of

software such as “C”, FORTRAN, PASCAL, BASIC, COBOL,

and even Networking. Step into a bold new frontier with more
power than you ever dreamed possible.

O UNIX V7 configured by UNISOFT** O Full IEEE 696/5-100 Com-
patability 0 MC68000 8MHz Processor [J 32-Bit Data Operations
with 32-Bit Internal Registers O 16-Bit Data
Transfer Operations 0 Memory
Management Allows
Concurrent Use of
Mapped and Non-
mapped Address space

CMOS chip.

OEM and Dealer pricing is available.

CIRCLE NO. 46 ON INQUIRY CARD

DUAL SYSTEMS CORPORATION

See us at NCC - Booth #3416

O Program selectable
Baud rate.

[0 DMA transfers for
output.

0 24-bits of address
supported with no
restrictions on
boundaries.

O Can be connected
to RS-232 terminals
or modems.

O 256-bytes of FIFO
buffer for input
characters.

O RS-232 drivers and
receivers conform
fully to specification.

O Control-S/Control-Q
protocol supported.

O Printers with ‘Buffer
full’ signal lines
supported.

O Limited synchronous
mode capability.

0O Occupies only 16
1/0 addresses.

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

Sales representatives in most metropolitan areas.

720 Channing Way « Berkeley « CA 94710 » (415) 549-3854/3890 » Telex: 172029 SPX
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MITSUBISHI SETS NEW STANDARDS

FOR DISK DRIVES

It’s harder today to specify the drive your
system may need than it may have been only
a year ago. Why?

So many manufacturers have marketed the
“perfect” drive. More models and styles.
But somewhere along the way something
was lost. In many instances, the disk drive
became just another mechanical assembly.

What makes a MITSUBISHI Disk Drive dif-
ferent? The operating efficiency, reliability,
and cost-performance ratios are never taken
for granted in a Mitsubishi Disk Drive, or any
other high-technology product that carries
with it the Mitsubishi tradition of quality

and integrity. These are the standards OEM’s
have waited for.

For example, the M2894 8” Double-sided,
Double-density Flexible Disk Drive: filled
with more than interface compatibility and
interchangeability with a Shugart SA850R.
Or, Mitsubishi M2860 Series 8” Fixed Disk
Drives with 21.73 or 50.71 MB capacity.
Again interface compatible with SMD,
Shugart and ANSI.

See us at NCC - Booth #3416
CIRCLE NO. 47 ON INQUIRY CARD
ITSURBISHI ELECTRONICS AMERI
COMPUTER PERIPHERALS DIVISION

'S P — Al Y, & gl ¢
>+ 2200 W. Artesia Blvd., Compton,

In each, Mitsubishi innovations abound. On
the M2894, carefully engineered positioning
of the stepper motor to prevent media dam-
age or disk expansion, and SOFTOUCH™-
a proprietary head-loading design that mini-
mizes media wear. And, on the M2860 Win-
chester drive, high stability, anti-vibration
design is inherent. A Mitsubishi LSI- micro-
processor based system performs RAS
functions equal to a 14-inch unit. Together,
mechanics and electronics join for maxi-
mum operation reliability.

NEW 5%"” MODELS

Now, ready for OEM consideration, are
Mitsubishi’s new 5" Mini-Flexible

Drives. And, there are three new 5'%" Fixed
Disk Drives from 3.3 to 10 Mbytes, too. How
will these new Mini-Drives fit? Perfect
interchangeability!

Call your nearest Mitsubishi Computer
Peripherals Representative or write for com-
plete specifications and technical manuals.
Whatever the size of your application, let
our standards join yours on the bottom line
issue ... Reliability.

MITSUBISHI
ELECTRONICS

A

: : 3 A'“ 'w ;
Woburn, MA  (617) 938-1220
Irving, TX

(e1)258-1286



OUR
SA851 DRIVE
HAS
CAPTURED

THE HEARTS
OF MILLIONS.




And minds. And kidneys. And more.

One of the largest manufacturers
of nuclear medical computers is
equipping its systems with Shugart
SA851 double-sided floppy drives.
To help cardiologists reliably store

In nuclear medicine, doctors use Shugart’'s SA851 drive to store and playback images of the heart
(shown here superimposed over x-ray). Photo courtesy of Technicare Corporation

image data, patient annotation, and
other crucial information used in
heart analysis.

To help brain specialists accurately
analyze cerebral blood flow.

And to help doctors reap the
advantages of putting comprehensive
medical histories onto one diskette.

The SA851 offers you twice the
capacity of single-sided drives.

And twice the performance. So
you can increase throughput and
speed up response, without pumping

up the size and cost of your system.

It also saves time and money—
by reducing the number of diskettes
you need to handle.

Most importantly,