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SPECIAL REPORT:
COMPUTER GRAPHICS
¢ 3-D imagery
¢ Device-independent software
* Business graphics packages



We’ll back up our disks—
and anyone else’s.

That's right. Ask any other supplier of peripheral Kennedy was the first to utilize the ¥4” 3M cartridge for disk
products for system backup, and you'll find that some can backup; Kennedy was the pioneer in Winchester disk

supply a disk, some can supply a cartridge recorder, others a technology, and was a leader in developing a low cost
streaming transport. But none can supply the choice which streaming tape drive.

Kennedy can offer. All of these products were conceived and designed to meet the
Kennedy is the only company that can offer an SMD need for reliable, low cost backup — for our systems or for any
compatible, 8” 40 MByte disk drive (Model 7300) and an 80 other system.

MByte 14" Winchester disk drive (Model 5380). To back them Kennedy has always backed its products. That's why we're No. 1.
up, Kennedy has a 4" cartridge recorder (Model 6450), and Call or write us about your problem.

1 "
Model 6809, 72" Data Streamer Tape Transport. We won't back off.

KENNEDY

KENNEDY INTERNATIONAL INC. An Allegheny International Company

&.Kéand l§,c|:|a'r_1|dinavia 1600 Shamrock Ave., Monrovia, CA. 91016
cGraw-Hi ouse

Shecptrhangers Road (213) 357-8831 TELEX 472-0116 KENNEDY

Maidenhead TWX 910-585-3249

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



TI and GIE can deliver §0ur mail

1N mMinutes.

Electronic mail is fast becoming a on the road, then GTE Telenet No matter where your business
communications vehicle of the delivers your electronic mail to any  takes you.
future. And now, Texas Instruments Eoint in the network. You even So if you need instant

and GTE Telenet offer a practical ave instant access to all your pre-  information exchange, contact
solution that lets you take better vious correspondence. Compared to  Texas Instruments, P.O. Box 202145,
advantage of this growing informa-  conventional methods, it’s one of Dallas, Texas 75220;

tion medium. By using TI’s Silent the easiest and fastest ways to ex- or phone 1-800- 231-4717;

700" Portable Data Terminal, the change information, nationwide in Texas,

subscribers of GTE Telenet’s com- and in over 40 countries worldwide.  call 1-800-392-2860.

puterized Telemailf service get their The portability of our data

information in minutes, not days. terminal offers one big advantage.

Simply put, TI’s Model 745 You can take it to any standard l EXAS
Data Terminal allows you to com- telephone and electrical outlet, l
pose your messages in your office or  plug it in, and you're in business. NSFFRUMENTS
TI Sales Locations in CANADA: BRITISH COLUMBIA: Vancouver; ONTARIO: Toronto; QUEBEC: Montreal.
*Trademark of Texas Instruments. TServicemark of GTE Telenet. Copyright © 1982, Texas Instruments 291284R1
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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. A full range of off-
the-shelf graphics software packages are available. You can
display 16 colors at once from a palette of 64. And Tektronix
4014 emulation allows you to work with 16 colors instead
of just one.

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 is just one of a complete line of 6000 series
terminals offering a broad range of screen resolutions
including the model 6412 with resolution to 1024 x 1280
picture elements. The 6000 series terminals are avail-
able in desk-top or rack-mount configurations with light pen
or graphics tablet options.

For detailed information on the 6211 or the complete
6000 line, call 408-988-1044.

Ramtek

OurExperience Shows.

WORLD HEADQUARTERS - Santa Clara, CA EUROPEAN HEADQUARTERS
Dallas, TX. Santa Ana, CA; Seattle, WA

Ramtek Europe BV PO Box 67, Badhoevedorp, 1170 AB. The Netherlands. REGIONAL OFFICES
Schaumburq, IL; Houston, TX; McLean, VA, Denver. CO, Cleveland. OH, Rochester. NY. Maitland, FL: East Brunswick, NJ | Boston. MA
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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

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. Thats
because every C. [toh 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.

<% C ITOH
ELECTRONICS. INC.
One World of Quality
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ADDS PLANS SYSTEMS LINE EXPANSION

Terminal supplier Applied Digital Data Systems, which now claims to be deriving 25 percent of its
sales from microcomputer systems, is planning to bracket its line of Mentor computers. The original
Zilog, Inc., Z8000-based Mentor 4000 will be joined by a low-end, desk-top system that is expected to
retail for less than $10,000. Like the earlier Mentor, it runs the Pick operating system and is based on
a ‘‘Z family’’ microprocessing unit. The system is due in October—in time for the arrival of two Pick
competitors, which are expected to hit the market with systems that will undersell the Mentor. The
challengers are Datamedia Corp., which introduced a Motorola 68000-based system in May, and Altos,
which expects to field an Intel 8086-based system in the fourth quarter of this year. ADDS is also
planning high-end models with four to six times current Mentor performance. Those systems are due
out in the fourth quarter of 1983.

NATIONAL PLANS SPEECH MODULES, DEC BUYS SPEECH BOARDS

National Semiconductor Corp., Santa Clara, Calif., planned to deliver a speech-development/word-
editing system built around a proprietary Z80-based microcomputer called the MSC-6605 (MMS, June,
p. R19). But the company has moved from the full-system approach and plans instead to offer speech
modules that can be linked to any CP/M-based microcomputer via an RS23R interface. National’'s
Digitalker time-domain speech-synthesis device will allow words to be extracted from diskette and
down-loaded to the CPU for compilation into a custom vocabulary. The tabletop module should be ready
early next year and will sell for less than $4000.

Digital Equipment Corp. reportedly has purchased 25 speech-recognition boards that give a VT-100
terminal a 100-word vocabulary. The terminals are reportedly being evaluated for data-collection in
industrial systems. The outside vendor may be Interstate Electronics Corp., Anaheim, Calif., which
markets the model VRT3000 single-board voice-recognition module for VT-100 terminals.

INTEL, ZILOG 16-BIT CHIPS ARE IMMINENT

Intel Corp. will deliver a high-performance, single-chip 16-bit microcontroller by year-end. Called the
8096, the device will top off the Santa Clara, Calif., company’s microcontroller family that includes the
8048 and 8051. Zilog expects to begin delivering its Z800 next year. The chip is Z80-compatible
through an 8-bit data bus, but has a 16-bit internal architecture.

DIGITAL RELEASES LOW-END PDP-11/23 PLUS-BASED SYSTEM

In late June, Digital Equipment Corp. was expected to announce a low-end PDP-11/23 Plus-based
microcomputer called the Micro-11. Targeted at OEMs, the system includes the CPU with 2R2-bit
addressing, 256K bytes of parity memory, a seven-slot LSI-11 bus backplane that supports optional
peripherals, an RD-51 10M-byte 5 Y4-in. Winchester disk drive, an RX-50 5 Y4-in. floppy-disk drive
with 800K bytes of storage, a universal power supply and controllers. Single-user price is $9200 for
either a desk-top or rack-mountable system. A desk-top system with a general operating-system license
and a four-line asynchronous multiplexer will sell to commercial OEMs for $10,255. The Micro-11
supports the RSX-11 Plus, RT-11, CTS-300 and RSTS operating systems. DIBOL and COBOL programs,
Datatrieve II for data access and RMS-11 file-management software can be run under CTS-300 and
RSTS. Communications for the Micro-11 include DECNet and will eventually include Ethernet. DEC’s
technical OEM and commercial OEM groups will sell the product.

JOINT VENTURE PUTS C, UNIX ON MULTIBUS BOARDS

Multibus-compatible board builder Zendex Corp., Dublin, Calif., has become a licensee for Houston
software distributor C Ware’s CC86 C compiler and for Coherent, its UNIX-compatible operating
system. The software will be available for Zendex’s ZX-86 8086-based single-board CPU and for
systems built around the board. In return, Zendex will provide C Ware with current and future
hardware for the development of software for other 16-bit processors and additional real-time,
multitasking operating systems, officials at the companies say. CC86 compiler object code sells for
$1750. Coherent is priced at $2000. Zendex’s ZX 86 is available with 5-, 8- or 10-MHz 8086s, and
prices start at $1695.

(4
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INDUSTRIAL OCR SYSTEM READS INCOMPLETE TEXT

Based on research begun in the early '70s, a former Massachusetts Institute of Technology professor
has formed a company to sell an optical-character-recognition system for industrial applications.
Boston-based Cognex Corp. sells its Dataman system for $30,000. The company contends the system
can read blurred, skewed or incompletely formed characters that would baffle other OCR readers.
Dataman operates at about 15 cps, reads 0.020- to R0-in.-high characters and is built around a DEC LSI
11/23 and RCA video components. IBM Corp. has purchased the first Dataman system for reading
serial numbers on silicon wafers.

JUNE’S NCC WAS THE MOST ACTIVE IN RECENT HISTORY

The most exciting National Computer Conference in recent memory attracted 96,000 attendees to
Houston last month. To take in the plethora of new products and announcements, many of which
change their industry niches, attendees would have had to rush from booth to booth for four days.
Particularly noteworthy were the faceoffs among potential suppliers of sub-4-in. floppy-disk drives for
an emerging media standard and the battle for shelf space for small computers. The DEC booth typified
the popularity of such computers—attendees forcefully elbowed their way through a crowd to view the
new personal computers. In the following pages, MMS editors review the show’s highlights and some

forthcoming events.

MICROFLOPPY STANDARDS DEBATED

A battle over media standards has hit the nascent
market for sub-4-in. floppy-disk drives, even though
pilot production of this hardware is only beginning.
On one side of the issue are Sunnyvale, Calif., Xerox
subsidiary Shugart Associates and three diskette
vendors that used the show to announce formation of
a committee to propose a small-diskette standard to
ANSI in September. On the other side is Shugart arch-
rival Tandon Corp., Chatsworth, Calif., whose
upcoming introduction of a 3 }2-in. drive using the
diskettes developed by Sony Corp. for its microfloppy
drive (MMS, April, 1981, p. 17) may set a de facto
standard before ANSI can act.

One source close to Shugart says the standard that
the committee will propose could be modeled on the
media used by Sony on its 500M-byte microfloppy
drive coupled to the protective 3-in. hard-cartridge
packaging concept developed late last year by a
Japanese consortium that includes longtime Shugart
partner Matsushita Electric Industrial Co., Ltd.
Shugart demonstrated a 3 4-in. floppy-disk drive
using a modified Sony cartridge, and this fall plans to
announce the hardware priced at less than $100 in
large quantities. Shugart sees itself as a mediator
between Sony and Matsushita, both of which have long
been at odds over the issue of video-tape cassette
standards.

The standardization efforts of Shugart and the three
media companies involved—Verbatim Corp.,
Sunnyvale, Calif.; Dysan Corp., Santa Clara, Calif.; and
Dysan-funded Massachusetts start-up Tabor
Corp.—are not attempts to stifle competition from all
Japanese vendors and are not in violation of U.S.
antitrust statutes, a committee spokesman says. ‘‘This
is not a closed group, and the Japanese will be
involved in our activities by the time we’re done,’’ says
Shugart marketing vice president George Sollman,
acting as spokesman for the committee. This
apparently was news to Sony, however. ‘‘We absolutely
wish to become involved in this,”’ says Myles Tintle
Jr., national sales manager at Sony’s Data Products

o

Division in Paramus, N.J., ‘‘but this is the first we’ve
heard about it."”’

But by the time any standard is formalized, Tandon
may already be well entrenched in the market with a
double-sided 125K- and 250K-byte 3 *-in. drive called
the TM-35. Tandon’s drive is a smaller version of its
TM-50 series half-high 5 Y4-in. floppy-disk
drives—also unveiled at NCC—and will be available for
$50 to $60 (mechanics only) in high-volume orders.
Complete TM-35 and TM-50 drives will both be priced
in the $110 to $120 range in 100,000-1lot orders, and
may be in high-volume production during the first
quarter of next year. The TM-35 will not be compatible
with the 20-month-old Sony device, however. Rather,
in a move to adopt existing de facto standards, the
Tandon drive is designed with the same transfer rate
and track capacity as existing hardware, permitting
users to map data off 5 Y4-in. diskettes and onto the
newer 3 Y-in. media.

De facto standards favoring Sony’s 3 “%-in. diskette
may also get a boost from Sony. The company has
lowered the 1000-lot price of its hardware to $240, and
may reduce it to less than $100 in large quantities.
Sony’s new pricing schedule may spur a second look
by Apple Computer, Inc., which reportedly has
expressed interest in the Sony drive but was turned off
by its high price. It remains to be seen, however, how
interested Apple is and how responsive Sony might be.
One Apple source says the microcomputer vendor
wants high-volume pricing in the $40 range.

In addition to Sony, almost every major Japanese
disk-drive maker showed floppy-disk drives based on
the 3-in. standard announced last December. Hitachi’s
HFD 3058, the only small drive running on the show
floor (ominously in an IBM personal computer next to
a Tandon 5 Y4-in. standard-height floppy) is scheduled
for shipment to the U.S. market during the third
quarter of this year. That move could further pressure
the committee and ANSI to move on sub-4-in. media
standards. Hitachi’s drive will be priced at $150 in
B5000-1ot orders. Single-unit media price is $4.
Panasonic (Matsushita) will uncork its 3-in. floppy-
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With Megatek's compliments,
away to improve Tektronix, Ramtek,
or any other graphics system.

Template. Megatek's device-independent software.

Whatever your system or
application, Megatek's Tem-
plate provides the kind of
graphics functionality you
need. Whether it's scien-
tific analysis or financial
reporting, process con-
trol or engineering design.
Whether you run batch or
interactive, in 2D or full 3D.
Template gives you what
you need from a graphics
software system:

A basic graphics capa-
bility (following SIGGRAPH CORE and
ANSI) extended to include those capabili-
ties needed to support the most advanced
interactive graphics devices.

A wide range of graphics
devices. Template supports
hardcopy devices and CRTs.
From dumb terminals to
sophisticated graphics work-
stations. And all of the inter-
active input devices that go
with them.

Device-independence.
Using Template, an applica-
tion program can be moved
from one graphics device to
another without changing a
line of code. When a device
doesn't support a function,
Template simulates it.

Computer-independence.
Template is easily portable between 32-bit and larger
computers.

The result is open-ended flexibility and increased
programmer productivity — all of the benefits you want
from a device-independent software system.

But with a difference. The Megatek difference.
Template provides more of the advanced features your
application needs. It has routines for creating such
geometric figures as arcs, conic sections, circles, rect-
angles and polygons, and over 20 different character

fonts. It can display data
as a bar chart, histogram,
pie chart, or scatter
diagram —with a single
FORTRAN call. It
is a true 3D system:
objects can be defined,
scaled, rotated, and trans-
lated on the basis of any
combination of rect-
angular, polar, cylin-
drical or spherical
coordinates. It has
sophisticated routines
for displaying 3D sur-
faces and contours. It
supports display list segments
and subroutines for advanced
interactive graphics pro-
gramming. The list goes on
and on.

But most important,
Template reflects Megatek's
total commitment to sup-
port. Every Template user is
supported by an on-going
program of software mainte-
nance and updates, on-site
installation and training,
telephone consulting, and
drivers for new graphics
devices and systems as they
become available.

So no matter what com-
puter graphics devices you

have, you owe it to yourself to investigate Template.
For more information about what Template can do for
you, call Template Sales Dept. MEGATEK CORPO-
RATION, 3985 Sorrento Valley Blvd., San Diego, CA
92121. Tele: 714/455-5590. TWX: 910/337-1270. Euro-
pean Headquarters: MEGATEK, S. A., Avenue du
Tribunal Federal 34, CH-1000L, Lausanne, Switzer-
land. Tele: 41/21/207055. TWX: 25037 MEGA CH.

BEE \ecarex
BN CoRPORATION

... UNITED TELECOM COMPUTER GROUP
®
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Bubble

Breakthrough

ANNUAL. PERCENTAGE
OF

INCREASE
HEDICAHL. CARE

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

The IDT 2200, with bubble memory
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.

ol

IDT 2200 with bubble memory. The -
newest reason why we're earning a

reputation for cost-effective performance =
in color graphics terminals.

Customer-configured...performance - proven.

Highly reliable. Ruggedly designed for long
life and low maintenance in

industrial environments.

Non-volatile memory provides megabit
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 ASCII
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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disk drive early next year (MMS, June, p. 101).
Also set for first quarter 1983 production is a
1M-byte, 96-tpi, 3-in. drive from Nissei Sangyo
America. Evaluation versions of the unnamed drive
will be available in the U.S. late this year at $250 in
5000-1ot orders. Nissei appears anxious to cover its
bets in the sub-4-in. market. A drive using Sony’s
3 Y-in. media is planned.

SLIMLINE FLOPPY DELUGE CONTINUES

Based on the number of slimline 5 Y-in. floppy-disk
drives unveiled at NCC, it may be some time before
drives smaller than 4 in. dominate the market. In
addition to its TM-50 series, Tandon previewed its
TM-55 drives—two 48-tpi, half-high devices with
2B0K- and 500K-byte capacities, and a 500K-byte and
a 1M-byte 96-tpi device. The four drives offer faster
access times than the TM-50 and are priced
approximately the same as standard-height floppies.
Production quantities will be available in the second
quarter of 1983.

Shugart is expected to announce two half-high
floppy-disk drives in September. Those drives are the
double-sided, 48-tpi, S00K-byte SA455 and the
1M-byte, double-sided, 96-tpi SA465. Prices are not
firm, but one source says they will be less than $100
per drive in large volumes. Production volumes are set
for the fourth quarter of this year.

Meanwhile, Japanese vendors are making a major
effort to carve out a piece of the half-high, 5 %4-in.
floppy-disk market. Hitachi showed its 1M-byte FDD-
413B, and its super-thin (41-mm. or 1.6-in.) 500K- and
1M-byte HFD-510 drives. Pricing and delivery are not
set. Toshiba also jumped into the slimline floppy
market with its B00K- and 1M-byte ND-O6D series and
a 1.6M-byte, 8-in., half-high drive. Also at the Toshiba
display was the firm’s first Winchester, a 15M-byte
removable-only disk-cartridge drive, the MK8OR. The
drive uses the Dysan cartridge and operates at 478
bpi/B6700 frpi. Price and delivery dates are not set.

TEAC Corp. showed a line of four slimline floppy
drives: the single-sided, R50K-byte, 48-tpi FD-55A; the
BOOK-byte, 96-tpi FD-55E; the double-sided,
500K-byte, 48-tpi FD-55B; and the 1M-byte, 96-tpi FD-
55F. The single-sided drives are priced at $165 and
$198, respectively in 1000-1ot orders, and are available
now; the double-sided FD-55B is priced at $230 and is
available now; the 1M-byte FD-55F is priced at $285
and will be shipped late in the third quarter of this
year. TEAC also plans a drive using the 3-in.
Matsushita media standard.

Tandon provided a sneak look at its first tape-
cartridge drive—a 30M-byte, ¥%-in., 0-track
streaming device for 5 %-in. backup. The unnamed
drive has the same form factor as a 8 Y4-in.
Winchester, and uses two floppy-disk drive heads.
Pricing is unavailable. A 60M-byte version and a
90M-byte version are in the works. A half-high,

5 4-in. Winchester and a half-high Winchester disk-
cartridge drive are ‘‘under study’’ at Tandon. Further
information is unavailable. A 3 Y%2-in. Winchester is
scheduled to appear around mid-1983. Shugart is
planning a 6M-byte, single-platter, half-high, 5 “-in.
Winchester.

MINI-MICRO SYSTEMS/July 1982

8 %-IN. WINCHESTERS AIRED

As anticipated, several vendors including Atasi,
Evotek, Priam Corp. and Tandon took advantage of
NCC to announce second-generation, high-capacity,

5 Y-in. Winchester disk drives (MMS, May, p. 19).
Rotating Memory Systems used the show to preview a
half-high Winchester incorporating a rotary voice-coil
actuator and storing 50M to 60M bytes on four
platters. Evaluation quantities will appear in the first
quarter of next year. Reports are circulating that RMS
is up for sale. One source says that both Intel Corp.
and Commodore International have looked at the firm.
The most interested party appears to be Santa Barbara,
Calif.-based InfoMag parent, Computer and
Communications Technology. Two Control Data Corp.
5 Y-in. Wren Winchesters appeared at NCC: 19M- and
32M-byte devices priced at $1415 and $1720,
respectively. Production quantities are set for the
second quarter of next year.

SyQuest Technology, Inc., Fremont, Calif., the first
company to unveil a less-than-4-in. rigid-disk drive
(MMS, June, p. 239), will announce a licensed second
source for its 3.9-in., ST-506-compatible SQ-306
hardware and the drive’s 6M-byte disk-cartridge
media during the fourth quarter of this year. Price is
$450 in 1000-lot orders. Reports indiciate that Hitachi
and Y-E Data also may announce 3.9-in. drives this
year. Evkin Corp., Tustin, Calif., plans to ship
prototypes of an unnamed 3 Y-in., ST-506-compatible
Winchester this month.

Quantum Corp. may throw its hat into the 5 Y4-in.
ring late this year with a 40M-byte product that
reportedly will use the company’s torque-motor
actuators.

Sources in Houston report that Data Peripherals,
Sunnyvale, Calif., will announce the Manx 6M-byte,

5 Y-in. disk-cartridge Winchester at the fall Comdex
show. Prices will be around $500 in 100-lot orders.

Micro Peripherals, Inc., Chatsworth, Calif., is
following Seagate Technology’s lead to cash in on the
market for high-capacity 5 Y4-in. Winchester disk
drives (MMS, January, p. 17). Both MPI's new Griffin I
and Seagate’s ST-412 are two-platter drives that hold
12M bytes of unformatted information. The Griffin I
has an average access time of 35 msec., and a
maximum access time of 55 msec. It is MPI's first
Winchester product, and will be followed by 20M- and
40M-byte, four-platter family members. Single-
quantity price for the Griffin I is $1675, and
1000-quantity price is $1000. MPI chairman and CEO
Ralph Gabai explains that to get total efficiency on all
drive surfaces, MPI has used a technique to microstep
from track to track and store information in memory
after each track.

Micropolis Corp. released a 5 Y4-in. Winchester
series with 38-msec. average access time. The
Micropolis 1300 series is positioned in the high-
performance micro-Winchester spectrum, with
unformatted capacities ranging from 17.3M to 51.9M
bytes (MMS, March, p. 10). Quantity 1000 prices will
be $900 to $1400, depending on capacity, and
evaluation units will be ready in the fourth quarter.
The 1300 series incorporates the industry standard
ST-506 interface, dimensions, bezel, mounting and
data rate.



IBM Corp. will announce a three-year contract for
more than 300,000 5 Y4-in. Winchester disk drives this
year. IBM reportedly is looking at two or three vendors
and, says one source, has narrowed the field to
International Memories, Inc., Seagate and Tandon. An
IBM spokesman neither confirms nor denies the
report.

TERMINAL SUPPLIERS ENTER WIH ,Cs

Beehive International’s entry into the personal-
computer/work-station market is Topper, a Z80A-
based system with 64K bytes of main memory, integral
dual 5 Y-in. floppies storing 800K bytes and the CP/M
operating system. Beehive hopes Topper’s emulation of
an IBM 3278 terminal in an IBM 3270 network will
distinguish the $2995 entry from the crowd. To ease
the merger of CP/M and IBM's Systems Network
Architecture, Topper includes Work Station Language
software to simplify down-loading of IBM host files to
CP/M-based programs and to help use Topper as a
remote data-entry station. The Salt Lake City-based
terminal manufacturer plans to follow Topper with a
line of work stations based on the Motorola MC68000
chip family. Due at Comdex in October is an MC68008-
based intelligent terminal code-named T1, which will
be followed in mid-1983 by the TR and T4 UNIX-based
work stations. The T4 reportedly will offer an
auxiliary storage subsystem holding as much as 100M
bytes in the form of three 5 Y4-in. Winchesters.

Commodore Business Machines, Inc.’s Computer
Systems Division, Wayne, Pa., released a series of
microcomputers ranging from the P128
microcomputer that plugs into a TV set to the BX256,
Commodore’s first 16-bit professional computer. The
BX256 is based on an 8-/16-bit 8088 microprocessor
and can use an optional Z80 processor board. The
$2995 computer will be available this fall from
Commodore dealers. The product has 236K bytes of
user RAM, an 80-column screen and built-in dual disk
drives. The BX256 is an enhanced version of the
company’s B series microcomputers. Another B series
computer is the B1R28, a second-generation CBM
professional microcomputer that has 128K bytes of
user RAM, an 80-column screen and built-in dual
drives. The Commodore 64, another new product for
home and business microcomputing, is priced at $595.
The model 64 uses VIC 20 peripherals and programs
and files created for the PET and CBM machines. It has
a 64K RAM memory, a 40-column x R25-line screen,
graphics in as many as 16 colors, and sound.

Topping other portable personal computers unveiled
at NCC in combined screen size, capacity and
expansion capability is a first effort from Jonos Ltd.,
Anaheim, Calif. The system includes a 9-in, 25 x 80
CRT screen, an eight-slot card cage (of which only
three slots are initially occupied) and as much as
10.3M bytes of disk storage. The luggage-like
enclosure houses Z80A and 8085 microprocessors, an
STD-bus and a CP/M-based system that normally
contains two Sony 3 &-in. microfloppy-disk drives,
each with 322K bytes of formatted capacity. Space to
add one SyQuest 3.9-in. BM-byte Winchester is
available, and a second Winchester can replace one of
the two microfloppies. A strap-on, weather-sealed
serial printer is optional.

10

Hitachi released two microcomputers, one targeted
for OEMs and called the Data Pal, and one called the
16-bit Personal Computer that will be formally
introduced in the consumer market next February.
The 8086-based Data Pal is aimed at business users
and will sell for about $4000 with a monochromatic
display or $4500 with a color display. Prices do not
include a printer. The 12-in. CRT displays graphics in
640- x 400-dot resolutions. The processor includes
12K bytes of ROM and a maximum of 384K bytes of
RAM. As many as three 0.8M-byte, 5 Y4-in. floppy-disk
drives can be attached. Optional storage includes as
many as two 1M-byte, 8-in. floppy-disk drives or one
10M-byte microWinchester disk drive. The product has
RSR32C and parallel interfaces and an optional GP-IB
interface. The operating system is MSDOS, and
languages include BASIC, COBOL, FORTRAN and
Pascal. The OEM-only product will be sold this fall.
The 16-bit Personal Computer is based on an 8088
microprocessor with as much as 56K bytes of address
space. A $1000 RGB color monitor can display as
many as 15 colors. The computer with one floppy-disk
drive, a keyboard and 128K-byte memory is priced at
about $3500. A black-and-white monitor is priced
at $300.

While small computers were everywhere on the
show floor, three boxes containing Panasonic’s
JB-3000 8088-based microcomputer sat somewhere in
Houston. A Panasonic source says the three computers
were scheduled to be shown but were stopped at the
last minute. The source says one reason is a possible
large OEM contract negotiation—maybe from Xerox’s
Office Products Division in Dallas. A Xerox OPD
spokesperson says there is no basis for that
speculation, particularly because the product is not
compatible with the current Z80A-based Xerox 820. A
more probable explanation stems from Japanese
reports that speculate IBM is negotiating with
Panasonic parent Matsushita to market the JB-3000 in
the U.S. as a low-end personal computer and to supply
software for it. An IBM spokesman confirms that the
two giants are in discussion, but he would not
speculate on the outcome. Another IBM spokesperson
declines comment about a rumored high-end,
MC68000-based microcomputer under development in
Boca Raton, Fla. The Panasonic JB-3000 was shown at
the Hanover Fair (MMS, June, p. 101), and is targeted
to sell for about $4500.

TERMINALS ADD GRAPHICS, FEATURES

The trend toward ergonomic features moved into the
lower priced spread of VDTs at NCC, with several
vendors going to complete outside-U.S. manufacture to
cut costs. Lear Siegler Inc.’s 8085-based ADMR2R is
built by Teco Electric & Machinery Co., Ltd., Taiwan.
The $695 terminal includes a detachable keyboard,
seven function keys, a status line, five video
attributes, line and word editing, block-mode
transmission and graphics mode operation.

Visual Technology unveiled the Visual 50, a $695
terminal with smooth scrolling and a low-profile
keyboard. Visual Technology claims the price has been
kept low by use of the Signetics video-display chip set

Continued on p. 866
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C. Itoh's high-performance fam-
ity of low~profile printers has grown
bigger and better than ever. There's the
Series 8500 Pro/Writer, our feature-
loaded 8'' compact with 120 cps print
speed and 80-column capacity. And
now there's Pro/Writer II, the new 151"
wide-track that prints up to 230 col-
umns at a fast 120 cps print speed.

Both feature heavy duty castings
and stepper motor, high reliability
print mechanism, and a synthetic ruby
print head that maintains a high
print quality throughout its entire 100-
million plus character life. No wonder
Pro/Writers can deliver an estimated
15 months service (average use) —
without a single failure.

You get consistent, correspon-
dence quality printing too. Plus a long
list of most-wanted features, including:

1. True incremental printing
2. Five unique alphabets,

eight character sizes (two propor-
tionately spaced)

3. Mixed fonts during a single
line pass

4. Bidirectional, quick-cancel
printing for higher throughputs than
comparable printers specd at greater
print speeds

5. Graphics mode with better
resolution (144 x 160 dots per square
inch) than many graphics plotters

6. Variable form length, six-
channel electronic vertical formatting

7. Automatic vertical and
horizontal tabbing

8. Bidirectional tractor and
roll feed

9. 1K Byte buffer (expandable
to 3K) for Series 8500 Pro/Writer.
Pro/Writer I comes with 3K Byte
buffer standard

10. Easy-load cartridge ribbon
11. Industry-standard parallel

8510A Pro/Writer

1550 Pro/Writer II

OUR LINE KEEPS GROWING WIDER.

or serial interfacing with popular
X/ON, X/OFF protocols

Pro/Writers are designed for
easy maintenance throughout and fea-
ture “Microcomputer-on-a-board”
technology and convenient, operator-
replaceable print head. Result: Mean
Time to Repair for a trained technician
is just half an hour —worst case.

It all adds up to the dependability
and high performance OEM's have
been waiting for. C. ltoh's reliable Pro/
Writer family of printers. It's growing
wider all the time.

For full details, contact C. Itoh
Electronics, Inc., 5301 Beethoven
Street, Los Angeles, CA 90066.

(213) 306-6700

3 c.IToH

ELECTRONICS, INC.
One World of Quality

DESIGNED FOR THE OEM

CIRCLE NO. 15 ON INQUIRY CARD



LAST YEAR
SMALL DRIVES THAN A

FRANKLY, WE WERE DIS

Tandon Corporation. 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 awhole lotmore.
In 1981, we shipped more 5%4" floppies, high-
@ capacity 5/4" Winchesters, and 8" half-size

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 sogne. f‘;laybe thenwe'll be satisfied.Unt%l983. T |
or information contact your nearest Tandon I d

office oryour local Kierulff or Hall-Mark distributor. a n D n

THE MOST SUCCESSFUL DISK DRIVE COMPANY YOU EVER HEARD OF.

AETTAINE , CIRCLE NO. 112 ON INQUIRY CARD
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* Atlanta, GA (404) 396-0493 « Addison, IL (312) 530-7401 * Newport Beach, CA (714) 675-2928 « Sunnyvale, CA (408) 745-6303 « Frankfurt, West Germany (061 1) 392081-85, Telex 411547



FOLLOW THE ROAD TO

BIGGER PERFORMANCE AND
SMALLER COSTS WITH THE WIZARDS
OF WINCHESTER DISK CONTROLLERS.

’nnouncing the next four
major price/performance
' breakthroughs in Win-

“ chester disk controller/
formatters All from Western Digital.
Simply put, today you can confi-
dently commit your disk-based sys-
tems to the leader in disk controllers,
with assurances of even lower prices,
smaller size, higher levels of integra-
tion and added features, all arriving
in the predictable future.

We scooped the industry in 1980
with the first low-cost LSI Winchester
disk controller, a five-chip set that
provided the basis for our first board-
level disk controller, the WDI00O.
Now, tens of thousands of control-

lers later, were introducing the
WDIO00I, the next generation board-
level controller. Smaller size. A sig-
nificant price reduction. New LSI
innovations. And the added depend-
ability of ECC.

Right around the bend is the
WDI002, which will tap our expertise
in floppy disk controllers to provide
both floppy and Winchester control
on one board. Then look forward to
the WDI003 and WDI004 to extend
the leading edge in file manage-
ment, and put more profit in the
picture for you.

The story doesnt end there,
though. For you do-it-yourselfers,
well cheerfully sell you all our pro-

prietary LSI, and include micro-
code, PCB artwork and engineering
assistance. Or, if you prefer, well
gladly customize our board to your
bus, with or without DMA, and to
your form factor. And deliver working
prototypes inside of 60 days.

Heart, courage, brains—and
more than a touch of wizardry all
play a part in the commitment this
announcement represents. Now wed
like to sit down with you to provide
the facts, features and technical
details you need. Call our controller
hotline, (714) 966-7827, and we're on
our way. Or write directly to Luke Dru,
VP Components Marketing and well
contact you.




WDI00l WDI1002 WDI003 WDI004

WESTE@IIH/ ADITGITAL

&P R 2 /

Components Group, 2445 McCabe Way, Irvine, CA 92714




Our new Qumetrak 142 floppy disk
drive sets new quality and capacity
standards for half height drives.

[t's not only the first 54" half height
drive with 75 MB capacity, it's
designed to be produced in the large
quantities you need. Qumetrak 142
costs less than standard 54" drives,

QUMETRAK 142

and provides the same high level of
reliability that you've come to expect
from Qume. For more information
about this 48 TPI double-sided,
double-density beauty, call your local
sales office or distributor, or contact
Qume. (408)942-4000. 2350 Qume
Drive, San Jose, California 95131.

We shrank the drive
and the price, but not the
quality or capacity:

)
A Subsidiary of ITT

CIRCLE NO. 101 ON INQUIRY CARD




NEWS

New personal-computer entires
take aim at IBM’s moving target

A spate of recent introductions by
potentially major players in the
personal-computer market is illus-
trating that 1BM Corp.—not Apple
Computer, Inc.—is the competitor
whose product was in the minds of
marketing and development teams
when new systems were on the
drawing board.

Starting with Digital Equipment
Corp.’s entry into the personal-
computing fray in May, (MMS, June,
p. 15), the field has been expanding
with systems from large organiza-
tions hoping to compete in an
IBM-defined market. Some additions
include two Japanese electronic
giants: Nippon Electric Co. and
Sony Corp. A third entry—with a
new edition of a line that has been
tailored to the IBM niche—is
Hewlett-Packard Co., DEC’s mini-
computer rival (see “H-P adds $1795
personal system, boosts memory of
HP87,” p. 18).

NEC Information Systems, the
$100-million Lexington, Mass., sub-
sidiary of the $5-billion Nippon
Electrie, is offering the Advanced
Personal Computer (APC) aimed at
business applications. NECIS en-
tered the personal-computing mar-
ket last year with the PC 8000
low-end system whose U.S. market-
ing is shared with NECIS’s sister
subsidiary, NEC Home Electronics.
This time, however, NECIS has an
exclusive on the APC and will add
the product to a line that already
includes the Astra small-business
system and a range of hard-copy
and magnetic-storage peripherals.

The APC is based on Intel Corp.’s
8086 16-bit microprocessor. In a
basic 128K-byte version with a
monochromatic screen and a 1M-
byte, 8-in. NEC floppy-disk drive, it
carries a list price of $3298. An
eight-color version with two floppy-
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NEC Information Systems Advanced Personal Computer is based on Intel Corp.’s 8086
16-bit microprocessor. In a basic 128K-byte version with a monochromatic screen and a
1M-byte, 8-in. NEC floppy-disk drive, it carries a list price of $3298.

disk drives is priced at $4998. The
NEC systems are expandable to
256K bytes of RAM and include a
separate 4K-byte battery-powered
memory and a standard asynchro-
nous/synchronous port. Available
NEC printers are a 100-cps dot-
matrix model for $695 and spin-
writer character printers. A second
floppy-disk drive is priced at $700.
Memory is expandable to 256K.
Software for the APC includes
cp/M-86, Ryan-McFarland cp/M-86
COBOL and a group of standard
applications such as general ac-
counting, word processing, Micro-
Plan business planning, and dBase
II database management from
Ashton-Tate. For scientific applica-
tions, NEC offers a 32-bit floating-
point arithmetic processor for $250.
Line-drawing graphics, an as-yet-
unpriced option, is supported under
both operating systems, which will

be priced at less than $250 each
when the product is shipped in July.

NEC is formulating a strategy for
moving into the major accounts
market with the APC and has named
former Astra midwest regional
manager David A. Gipe national
accounts manager. However, NEC
stresses that its existing dealer
network will handle the sales.

In addition, NEC says it is
planning to offer the APC through
OEMs and value-added third-party
channels. For the retail market,
NEC has approached Sears, which
carries the PC 8000, as well as
IBM’s model.

In pitching the APC as a business
product rather than a consumer
product, NEC stresses communica-
tions from the start. Communica-
tions emulators include asynchro-
nous ($495) for links to NEC’s own
Astra small systems as well as to
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other systems. In addition, NEC
offers synchronous 2780/3780 or
3270 for $900 each (with HASP
capability at $450 extra).

Another untried but possibly
formidable Japanese competitor in
the low-end microcomputer market
is' Sony, which recently established
a Microcomputer Products division
in Paramus, N.J., to launch the
SMC-70 personal computer. Al-
though Sony has traditionally been a
world leader in the consumer
electronics business, the company is
stressing business applications for
its micro.

The system is based on the 8-bit
Z80A microprocessor, but is avail-
able with an 8086 upgrade card for
about $1000. Division general man-
ager Donald Marro says there are
no plans to offer a straight 80se
version in the near future.

The basic Z80A version, scheduled
for shipment in September, is
priced as low as $1475 with 64K
bytes of program/data RAM, 38K
bytes of graphics memory and a
separate 32K-byte system memory.
A color monitor is $895, and a
monochromatic monitor is $375.
Dual 8¥%2-in. Sony floppy-disk drives
(storing 560K bytes of data) are
priced at $1100. With the bundled
Sony interpretive BASIC (including
graphics extensions), a viable 16-bit
personal business computer can be
configured for about $3600.

Four levels of graphics are
included in the basic product,
supporting 16-color graphics and
640 X 400 monochrome resolution.
Four pages of color graphics can be
stored in graphics memory for
animation or comparisons, Sony
says.

In addition to Sony BASIC, the
sMc-70 will include cp/M. At the
product’s introduction, the company
was considering both CP/M-86 and
MsSDOS for the optional 16-bit
processor.

Applications software will include
the ubiquitous VisiCale, a family of
word-processing packages, a six-
module accounting package and
vertical-market packages to be
developed by outside vendors. In
addition, Marro says, the company
will offer asynchronous and bisyn-
chronous communications emula-
tors. Sony will provide software
houses with versions of the smMC-70
for writing packages onto its 3¥2-in.
media.

While the basic specifications for
the SMC-70 place it in the increasing-
ly crowded IBM niche among
business users, Sony offers more
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upgrade potential than most others
in the field. The system’s architec-
ture includes 18 1/0 connectors:
seven are occupied by standard
interfaces for RS232 communica-
tions, a Centronics-type printer
port, a numeric keypad interface,
an RGB/ composite video interface, a
light-pen interface and a tape-
cassette interface; the six remaining
include two within the desk-top
enclosure for the floppy-disk con-
troller and the 192K-byte memory-
expansion option, while three of the
remaining slots are housed in a
separate slide-out tray positioned
behind the power supply. These
slots are not committed for any
existing options.

The 13th 1/0 connector enables
users to connect the 8086 board
(which can be ordered with 128K or
256K bytes of RAM) or attach a
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Sony’s SMC-70 personal computer is based on the 8-bit ZBOA microprocessor, but is
available with an 8086 upgrade card for about $1000. The basic version is priced as low as
$1475 with 64K bytes of program/data RAM, 38K bytes of graphics memory and a separate
32K-byte system memory.

North Star Computers, Inc., San
 Leandro, Calif., recently added a
~ 16-bit version to its Advantage 8-bit
microcomputer line. The Advantage
‘8/16 includes Intel Corp. 8088 8/16-bit
and 8-bit Zilog, Inc., z80 microproces-
- sors. Upgrades to the more than
10,000 installed 8-bit Advantage
_ systems can be made through a $499
. upgrade board, which plugs directly
~ into the bus in the system chassis.
~ The new system supports five
‘ uperating systems, including MSDOS
| (1BM’s PcDOs for its personal comput-
 er). cp/m-86 will be added.
. The $4099 system, which has two
integrated floppy-disk drives, a 148k-
| byte RAM and two processors, can
read 1BM personal-computer disk-
| ettes, but cannot write them. With a
| s5Mm-byte hard-disk and one floppy-
disk drive, the Advantage 8/16 retails
~ for $5499. First deliveries are targeted
| for the fourth quarter. The operating
systems are priced separately at $149
| each. When the new system was
| announced, North Star also cut prices
| on the 8-bit system. An 8-bit

drives dropped from $3999 to $3599.

 Advantage with dual floppy-disk

| NORTH STAR UPGRADES ADVANTAGE, ANNOUNCES LAN

Additionally, the company announced
a baseband local-area network called
NorthNet, which is designed to link
the 8- and 16-bit Advantage systems
on a 1M-bit-per-sec. branching net-
work system that uses unshielded
twisted-pair cabling with repeaters
every 1000 ft. Included with the
network is a server work station, a
typical work station that includes a
board to control network functions.
Price for the server board is $499, and
the network hookup is $399. As many
as 64 nodes can be used on the
network. The network does not
support North Star's Asp operating
system, although it will do so in the
future.

One novel feature, the company
claims, is Fastack, which keeps the
line open between the sender and
receiver work stations long enough for
an acknowledgement to be transmit-
ted to the sender. The company
claims this reduces tension and
increases effective bandwidth and
throughput 50 to 60 percent. The
network initially will support the 1BM
2780 and 3780 protocols.

—L. Valigra
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NEC

Hewlott-Packard ~ HP85 52040

Sony SMG70 $2050  Z80
(64K) (8086
Co-processor

 optional)

e

M-byte, 8in.
floppy disk

CP/M-86, MS DOS

560K dual 3%%-in.
floppies

separate expansion box with its own
power supply and five additional 1/0
connections. Sony plans to fill some
of the available real estate with an
g-in. floppy drive, Winchester-disk
options and a 256K cache memory,
Marro says.

Although Sony is quiet about
many of its expansion plans, Marro
says the system will be open to
OEMs. “We will allow and encourage
third-party boards by supplying
technical information and specifica-
tions for the (Sony proprietary)
board design,” he says.

Sony will also pursue third-party
resellers for the systems, but Marro
does not anticipate getting down to
the “no-skins” level.

Sony’s major marketing thrust,
however, will be through a dealer
organization and retail stores.
Among the target dealers are
existing Sony Office Products deal-
ers and video products dealers.
Retail stores may include computer
store chains.

National
16032 CPU this

National Semiconductor Corp.
begins delivering its NS16000 micro-
processor family this month after
what some observers have called
too many false starts since announc-
ing the device nearly two years ago.
However, officials at the Santa
Clara, Calif., company think the
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When Sony ships in its new
products September, it will collide
in the market with some tough—
and better established—competi-
tion in the personal-business-
computing niche. In addition to an
IBM offering that many industry
observers expect to be further
enriched by fall, Sony will face the
initial shipments of DEC’s products.

The stampede to 16-bit personal-
business computers in the $3000 to
$3500 range reflects an analysis of
the 1BM personal computer. Marilee
Laurence, analyst with Dataquest,
a Cupertino, Calif., market-resarch
firm, reports that studies indicate
the average selling price of the IBM
product is approximately $3500
without applications software.

However, she cautions that no
matter how carefully new products
are aimed, the market (and, in
particular IBM) is a “moving target.”
She expects IBM to add rigid-disk
storage, improved graphics, data-
base-management tools and net-

plans to deliver

month

16000’s hardware (16-bit data bus,
32-bit internal architecture) and
broad software support are coming
at the right time to pose a real
threat to industry leaders Intel
Corp. and Motorola, Inc.
National’s vice president of mar-
keting Joseph Van Poppellen be-

working capabilities at an aggres-
sive rate.

The ink had hardly dried on the
comparison sheets NEC used to
show its merits versus IBM when
those data were outdated by IBM
enhancements. In late May, IBM
introduced a 320K-byte minifloppy
disk, added an enhanced version of
its personal computer DOS operating
system (updated by Microsoft, the
original vendor), cut the price of the
standard 160K-byte floppy and
reduced the basic dot-matrix print-
er by more than 26 percent to $555.

The new disk, which operates
under the new 1.1 release of the
PCDOS operating system, as well as
under CP/M-86 and UCSD p-System
Version 1v, will be available this
month for $650. The 160K-byte
drive was cut from $570 to $450.
Two drives can be attached to a
single system.

The new version of the operating
system, priced at $40 (the same
price as the original), provides
improved response time as well as
asynchronous communications to a
parallel or serial printer or through
the optional asynchronous commu-
nications adapter to a remote
printer. The company also added a
$300 BASIC compiler package and
BPI Systems accounts-receivable
and inventory-control packages,
priced at $425 each.

—Geoff Lewis

lieves the company is at the
beginning of a market that will not
peak until 1990. Van Poppellen
thinks that leaves National plenty of
opportunity to garner at least 20
percent, and possibly more than
one-third, of the potential $2-billion
market for 16- and 32-bit processor
and peripheral hardware. Nonethe-
less, National must overcome what
it admits is a somewhat tarnished
image as a microprocessor house, an
impression left by what could be
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Communicating With
Remote Terminals?

It's a sure thing. If you are using more than one telephone
line per site to talk to remote terminals, Infotron can save
you money. Our Supermux 380 Statistical Multiplexers
pay for themselves by concentrating data from up to
eight asynchronous terminals over a single telephone
line. You save the cost of the extra lines and you save
even more by including a built-in data set.

Supermux 380 multiplexers actually beat the odds in
protecting data from telephone line “hits” that can cause
errors. Data is checked and retransmitted if necessary,
all transparent to existing hardware and software. And

Are Infotron Can
Save You Money!

Supermux 380 units include built-in diagnostics to help
pinpoint line, data set and multiplexer problems.

The odds are you won't beat the Supermux 380 for
reliability and value and—you won’t beat Infotron either.
We've been a leader in data communications since 1968.
We have a full range of products to reliably transmit data
across the world or across the street—network concen-
trators, switching devices, statistical multiplexers, wide-
band multiplexers, modems and test equipment. Infotron,
a sure bet.

|||||| 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 1TQ England
Telephone: (0305) 66016 Telex: 417276

Available From Distributors Throughout The United States

+ AL: Hall-Mark, 205-837-8700 « CA: Dayton-Forester, 714-978-7455 The Helfrich Company,
303-934-5859 + FL: Hall-Mark, 305-971-9280, 305-855-4020 + 813-576-8691 * GA: Ethom

213-926-7715, 714-631-2300, 714-941-6050, 415-854-4554, 415-938-9577 * CO: Hall-Mark,
ssochtes 404-457-0161 + Hall-Mark, 404-447-8000 ¢ IL: Hall-Mark, 312-860-3800 * Inter

Business, 312-459-8866 + KS: Hall-Mark, 913-888-4747 - MD: Hall-Mark, 301-796-9300 * Wiltronix, 301-258-7676 + MA: Markmchs 617-237-4343 - MN: First Flep Co., 612-944-2097
Hall-Mark 612-884-9056 * MO: Hall-Mark, 314-291-5350 * NJ: Friedman Associates, 201-964-6200 « Hall-Mark, 609-424-7300, 201 -575-4415  Hansen & Hughes, 201 -652-7055+ NY:
Cameron COmputers, 716-473-4590 + Hansen & Hughes, 800-526-5114* NC: Hall- Mark, 919-832-4465 - OH: C. G. Distributor, 513-435-4340 + Hall-Mark, 216-473-2907, 614-891-4555 +

OK: Hall-Mark, 918-835-8458 + PA: C. G.

Distributor, 412-366-5056, Infocore, 215-337-9611 + TX: Computer Associates, 214-634-1320, 713-974-6002 » Hall- Mark, 512-837-2814,

214-343-5000, 713-781-6100 - WA: Datacom Northwest, 206-525-4118 » SJI, 206-763-8981, 206-683-2085 + Wi Hall-Mark, 414-761-3000
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National’'s demand-page virtual memory

hinges on getting the 16082 memory-

management chip (left) to market soon after the 16032 CPU (right) is delivered.

looked upon as caution.

“Customers have questioned our
seriousness,” says Subhash Bal,
product marketing manager. But
with the introduction this month,
Bal says, “We are making it happen.
People believe us.”

“National has an education job
ahead of it,” says Jim Ready of
Hunter & Ready, Inc., Palo Alto,
Calif., which will supply its VRTX
operating system-in-silicon for the
NS16000 family. Ready, however,
doesn’t think the company is late to
market with the processor; he
believes that some features, such as
the 16000’s ability to handle
software components such as VRTX,
put it in front of the competition.
“Technically, there are no prob-
lems” with the 16000, he adds.
National’s toughest task, Ready
feels, will be to win design-ins from
Motorola’s 68000, which, he says,

has about a three-to-one edge over
Intel’s and Zilog, Inec.’s entries.

That’s not happening yet, al-
though Bal claims the 16000 is
winning design-ins. “In situations
where the hardware decision has
yet to be made,” he says, “the 16000
is the choice.”

National’s 16000 lineup consists of
memory-management and floating-
point chips; peripheral devices for
handling terminals, mass storage
and graphics; and several proces-
sors. The company expects the
hardware to be used in the
business-systems, graphics and da-
ta-communications markets and in
applications requiring large
amounts of memory.

Leading off will be a chip set
priced at less than $200, consisting
of the NS16032 CPU and NS16201
clock chip.

The NS16032 is said to be the first

NATIONAL'S 16032 AND THE COMPETITION
National Motorola Intel Zilog
16032 68000 286 Z8003
Speed 6 MHz at 10 MHz 8 MHz 10 MHz
introduction (samples in (HMOS-III
(10 MHz shortly two years) will be 10 MHz)
thereafter)
Virtual memory yes no (on 68010) yes yes
Architecture full 32-bit partial 32-bit 16-bit 16-bit
Address range (bytes) uniform 16M uniform 16M 16M 8M
Pipelining highly pipelined some pipelining highly pipelined
pipelined
Data bus multiplexed unmultiplexed, unmultiplexed multiplexed
address/data bus yet slower
Packaging 48-pin 64-pin 68-pin 48-pin
chip carrier
Sources: National Semiconductor (for 16032, 68000, 286), Zilog (for Z8003)
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microprocessor with a full 32-bit
internal architecture. With its
16-bit data bus and 24-bit address
bus, the 16032 can handle high-level
language addressing modes and
instructions. Further, it supports
instruction abort and retry, a
capability required for virtual
memory. (Motorola’s 68010 will
have a similar feature when it is
shipped this year.) The 6-MHz
processor can address as much as
16M bytes of memory. Additionally,
the 16032 is built upon a pipelined
architecture; four independent pro-
cessors operate internally in paral-
lel.

Key to National’s NS16000 family
is its demand-paged virtual-memory
feature, borrowed from mainframe
computers. When used with the
NS16082 memory-management chip,
the 16032 allows a programmer, for
instance, to access the complete
addressing range of the micro-
processor. This means that a
programmer does not need to know
where in memory (or disk storage)
program data are located. Anytime
a program accesses data not in
memory, the instruction is aborted,
and the operating system exchanges
the blocks needed with the least
recently used data in physical
memory. The instruction is then
re-executed. Data are moved in
512-byte increments and are com-
pressed or replaced according to the
operating-system setup.

Demand-page virtual memory
depends on National’s delivering
the NS16082 MMU on schedule, says
Bal. Both the MMU and the NS16081
floating-point processor are due
during the third quarter. “The MMU
has to happen,” says Bal, “to make
the strategy work. It gives the
processor power the others don’t
have.”

There are 19 chips in the NS16000
product line. National and its
second-sources, Fairchild Camera
and Instrument Corp., Sunnyvale,
Calif., Synertek, Inc., Santa Clara,
Calif., and Eurotechnique (of which
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CompuStar’

The Best Made Better

When we unveiled our CompuStar™
multi-user terminal system just over a
year ago, we thought we had created the
most powerful, lowest-priced multi-user
computer we would ever manufacture.
We were wrong. Today, we've made
our best even better!

Our newly redesigned CompuStar™
boasts the same performance statistics
that made its predecessor such an over-
night success, plus a host of exciting new
features. CompuStar users now get the
added benefits of dual character set ca-
pability, an expanded library of visual
attributes including reverse video, un-
derlining and below-the-line descenders,
an enhanced disk operating system and
Microsoft’ BASIC — all at no extra cost!
And single-user systems now start at as
little as $2995.

There are four types of CompuStar™
workstations (called Video Processing
Units or VPU’s) that can be connected
into a variety of central disk systems
with 10 to 96 megabytes of multi-user
storage.

tMicrosoft is a trademark of Microsoft Corporation.

Up to 255 VPU'’s can be tied together
to form a massive multi-user network.
Or, you can start with only a single VPU
and easily expand your system as your
processing needs become more sophis-
ticated. But whether you start with one
or one-hundred VPU’s, you'll probably
never outgrow your CompuStar. Un-
like other systems, you configure the
CompuStar the way you want
it . . . connecting any combination of
VPU’s in a “daisy chain” fashion into the
central disk system. And since each
VPU has its own twin Z80 processors,
its own CP/M* operating system and a
full 64K of internal memory, (not to
mention disk capacities of up to 1'%
million bytes), overall system response
time remains unbelievably fast! And that’s
a claim most of the other multi-user
vendors just can’t make.

Inside our new CompuStar you'll find
a level of design sophistication that’s
destined to establish a new standard
for the industry. A series of easy-to-
service modular components has been

*Registered trademark of Digital Research.
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engineered to yield the most impressive
reliability figures we've ever seen. But
CompuStar users are not only thrilled
with our system’s performance (and the
miserly few dollars they spent to get it),
they also have the peace of mind of
knowing that Intertec’s comprehensive
customer protection and field service
programs will insure their total after-the-
sale satisfaction.

For more information on what just
may be the last multi-user microcompu-
ter youll ever ( have to) buy, ask
your dealer today about our all new
CompuStar™ system. Or, contact us at
the number and address below. We'll
gladly explain how we’ve made our
best . . . even better!

] [ SYS[ EMS®
2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115



Hewlett-Packard on
OEM profitability

Leading-edge products are just
We'll put everything 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-
b 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.

K

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

MMS 7/82
CM02202



Our new B-1000 helps keep the That reliability is proven, too. With  the operator in mind. The long lasting
DP department ahead of a growing over 30,000 units in the field, our B ribbon cartridges are easy to load.
demand for printouts. It’s the fastest Series printers have become the The bands can be changed in less than
member of our reliable B Series family  industry standard for excellence. a minute. Sophisticated self diagnos-
of band printers. Fast and easy. tics let the operator identify problems

Like the B-300 and B-600 models, it The B-1000 was designed for high  and often correct them without
has Dataproducts’ patented Mark V performance, printing up to 1,100 Ipm a service call.
hammer system at its very heart. with a 48 character set. It prints out The quiet type.

The system is virtually friction-free. 1,000 Ipm with 64 characters and 760 With fully sound-insulated cabinets,
The result is a remarkable level of Ipm with a 96 character set. the printers operate at only 60 dBA—
reliability. All the B Series were designed with even less than the noise level of a

ith Dataproducts B-1000 Band Printer,
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typewriter. These cabinets are available
on the B-300 and B-600, standard

on the B-1000.

A name you can trust.

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

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

We’re here to help.

We have distributors and sales rep-

resentatives throughout the world.

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

European Marketing
Headquarters:
Egham, Surrey,
England

Tel: Egham 784-31161
Telex: 298562

Dataproducts

CIRCLE NO. 40 ON INQUIRY CARD

i
&
L
e
-2

o
P

-

10




AMPEX EXPANDS YOUR UNIVERSE

With new

is Plus -

providing up to 26.7 MB.

If you've been looking for a high
capacity 5-1/4" Winchester drive to
upgrade your floppy or cartridge disk
based system, look no further than our
enhanced PYXIS PLUS drives Series. It
gives you a choice of 6.7, 13.3, 20.0, or
26.7 megabytes of unformatted capacity

on 1, 2, 3, or 4 disks in the same
minifloppy-sized package. Result: On-
line formatted capacities of 5.24, 10.48,
15.72 and 20.96 megabytes providing
the flexibility to grow as your storage
needs grow.

The PYXIS PLUS drive was designed
with performance as well as reliability in
mind: Fast 90 ms. average access time,
including settling. Minifloppy voltage

compatibility. Maintenance-free operation
without adjustments. 12,000 hour MTBF.
Industry standard interface. Fault-status
indicator. Automatic thermal
compensation. Automatic sensing of step
pulse rate. And a unique two-chamber
drive housing that optimizes air flow,
reduces contamination, and minimizes
temperature gradients.

Today, find out more about the
latest Ampex commitment to Winchester
leadership, PYXIS PLUS drives. Call our
marketing department at (213) 640-0150
or write Ampex Corporation, Memory
Products Division, 200 North Nash Street,
El Segundo, CA 90245.

AMPEX

Ampex Corporation » One of The Signal Companies [ ]

The Designers Choice.
CIRCLE NO. 9 ON INQUIRY CARD




National owns 49 percent), France,
are working closely on developing
the family. All three partners will
build the processors, says Bal, but
the peripheral devices will be done
independently, though the partners
will discuss product plans. “We
don’t want to duplicate our efforts,”
he says.

National is using its XMOS
proprietary scaled N-channel sili-
con-gate MOS process to build the
processors and some of the periph-
eral devices. Fairchild and Euro-
technique will use their own
processes, but all will be compati-
ble, Bal says.

Future NS16000 parts, however,
will be manufactured using CMOS,
the process generally regarded as
the technology of choice for future
VLSI-circuit design. National, which
is said to have considerable experi-
ence in CMOS (its NSC800 8-bit CMOS
microprocessor has been in produc-
tion for more than a year), will
begin producing CMOS NS16000
parts by 1984, Bal says.

Extensive software support for
the product line is coming from
National and an impressive list of
third-party sources. For its part,
National will provide several lan-
guages for cross-software and
resident-software development.
Among these languages are Pascal,
an assembler, C and FORTRAN. The
company will also offer UNIX
(version 7) and a proprietary
operating system called BLMX/16. A
System III UNIX is also planned, Bal
says.

Besides Hunter & Ready, third-
party vendors designing software
for the NS16000 include Translation
Systems, Inc., Allston, Mass.,
which will introduce c, Pascal,
FORTRAN, RPG-II, BASIC, PL/1 and
PL/M-86 by year-end. COBOL is
planned for mid-1983. Whitesmith'’s,
Ltd., New York, plans to supply a C
compiler and Pascal, both of which
are expected by early next year.

Digital Research, Inc., says it
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~ Source: National Sem‘iconduétot’ :

will write a version of its recently
introduced concurrent Cp/M for the
16016, a version of the 16032 that is
compatible with the 8080 instruc-
tion set yet retains the 16032’s full

Wang launches
computer, pins

Wang Laboratories, Inc., acted in
late May to bolster what it considers
its leadership position in office
computing, adding a pair of low-end
models to its VS line of minicomput-
ers and making its expected plunge
into the personal-computing mar-
ket.

Strategically, the three systems
can be regarded as both offensive

32-bit architecture. Officials at the
Pacific Grove, Calif., firm indicate it
may develop an operating system
specifically for the NS16000 family.
—Larry Lettieri .

personal
hopes on VS

and defensive maneuvers, says
senior vice president of R&D
operations Frederick A. Wang. The
personal computer, which Wang
officials characterize as “comple-
mentary” to the company’s existing
word-processing and computing
products, tends to fall into the
defensive category. With prices
ranging from $3395 to $8945, the
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Wang'’s Professional Computer /s available in a range of packaged configurations ranging
in price from $3395 to $8945.

Wang Professional Computer is
aimed at professional and manageri-
al workers in major accounts—
especially Wang’'s—and is a re-
sponse in part to competing
products from 1BM Corp., Digital
Equipment Corp. and Xerox Corp.

On the offensive, the company has
lowered the price of admission to its
VS minicomputer line with two
systems, the smaller of which can be
configured for as little as $33,000.
While the personal computer might
attract more public attention, it is
the expanded Vs line that the
company is counting on to produce
real revenue growth, Wang ex-
plains.

The new systems, the VS 25 and
45, are based on a proprietary Wang
VLSI 16-bit processor design, but
are compatible with the 32-bit vs
operating system and with existing
VS applications.

More significantly, they are the
precursors of Wang’s plan to
migrate users of its aging 2200 line
of small-business computers to the
Vs line. Charlie Johnson, vs product
manager, says the vs 25 (which sells
for about $33,000 in a small
configuration) will “skim” the high
end of the current 2200 line, the
multi-user MvP. He expects the

30

system to appeal to MVP users
running COBOL and expects the
migration to begin once the
appropriate bridging software and
utilities are available. Those items,
along with a vS model that can be
configured in a $12,000 to $15,000
system, are scheduled for release
within a year, he says.

Wang expects the low-end Vs
products to strengthen the compa-
ny’s sales in the small-business
systems/office data-processing mar-
kets in which the 2200’s annual
growth rate recently has slipped to
10 percent—a lackluster perform-
ance in a company growing at close
to 40 percent annually. In addition,
the company is hoping the 25 and 45
will prove attractive to IBM Sys-
tem 38, 32, 34 and 38 users. It may
also be marketed against the 1BM
8100 distributed-processing system,
Wang says.

Johnson says some of Wang’s
optimism for the low-end Vs line has
already proved justifiable: as of the
official introduction, there were
orders for 1000 units on the books.
This compares with a total vs series
installed base of 5000 CPUSs since the
line was introduced in 1977.

The 25 and 45 share a CPU, but
the 25 is limited to a maximum of 10

work stations, while the 45 supports
as many as 20. The 25 has one or two
34M-byte Quantum fixed-disk
drives within its 86-in.-high cabinet,
while the 45 supports as many as
four external disk drives, each with
capacities of 30M to 640M bytes. The
25 is available with 256K to 512K
bytes of 64K RAM, and the 45 has as
much as 1M byte. The 25 can be field
upgraded to a 45 for $3000. Add-in
memory is $2000 per megabyte.

Although the processor accommo-
dates only 16-bit words, 32-bit
words can be split, Johnson says,
adding that all instructions and data
paths are 32 bit. To bring the
throughput up to a speed he
describes as 20 percent faster than a
VS 890, the 25/45 CPU has a separate
Intel 8086-based bus processor,
which has its own 64K bytes of RAM
and a special operating system to
manage disk access and all other 1/0
functions. The bus processor memo-
ry includes 2K bytes of battery-
powered RAM for diagnostics, error
logging and other critical functions.

The basic vs 25 includes the CPU,
256K bytes of main memory, the bus
processor, a 1.2M-byte floppy, a
16-port serial device controller, a
disk controller and a 34M-byte
drive. It is priced at $25,000,
including the VS operating system
and one compiler. The 45’s basic
model is a 256K-byte system with
the floppy-disk drives and a 32-port
serial device controller. It is priced
at $21,000 without an internal disk
drive and $28,000 with the 384M-byte
drive and the VS operating system
with one compiler.

Both systems have nine slots in
their chassis, five of which have
standard features on the base 25
and four of which come filled on the
45 (in which the disk controller is
not included). The 25 is scheduled to
be shipped in July, and the 45 will
follow in September.

For the 2200 line, the company
has added Option-w, which is priced
at $1000 and enables the stand-alone
SVP 2200 to support a second work
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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, 3270’s,
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-levelConvergent
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 powerful 16 bitter.
RAM? Up to a megabyte.
Disk? Up to 1.2 gigabytes.
Interfaces? Industry-standard
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.

SIX MODELS
TO CHOOSE FROM

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.

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 ( ) Ext

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

State Zip

MM7




Honeywell's newest member of its
VGR 4000 family of video graphics
recorders produces fast, clear, easy-
to-read hard copy records of any-

A new high thing your DVST display can present.

That's because our new VGR 4000
graphics recorder for DVSTs utilizes
a high resolution format with 2000 x

resolution

hard copier for seeass e

* ° And delivers a sharp
DVST* displays. &
®  dry silver paper in
only 14 seconds.
You can choose from two sizes of
picture formats that are switch-
selectable with no board changes or

complex adjustments. You can also

select black-on-white or white-on-
black pictures, simply by flipping a
front-panel switch.

With the multiplex option, you
can even mix 11-inch and 19-inch
display sizes without adjustments.
An optional built-in test pattern
generator aids troubleshooting and
verifies proper unit operation.

Arrange for a free demonstration.
See for yourself what we can
accomplish together. Call Durke
Johnson today at (303) 773-4818.
Or write for free detailed informa-
tion and a sample record:

Honeywell Test Instruments Division

P.O. Box 5227

Denver, Colorado 80217

WE'LL SHOW YOU A BETTER WAY

Honeywell
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station. In addition, the company
added a new display terminal to the
series priced at $2200.

Another option has been added
for LVPs (low-end multi-user sys-
tem) and MVPs and supports four
additional local or remote terminals,
a time-of-day clock, an asynchro-
nous communications controller
with software-selectable baud rates
and software-driven port selection.
That option, 2236MXE, will be
available this month for $1400.

The Wang Professional Comput-
er, as the company’s personal-
computer offering is dubbed, is
available in various packaged con-
figurations ranging in price from
$3395 to $8945, but it can also be
custom-configured by users. The
systems are packaged in a 6.5- X
14.5- X 22.6-in. cabinet with a
separate keyboard and display
and—much as DEC did with its
personal computer—the system
unit can be removed from the work
surface and clamped onto the edge
of the desk. However, Wang also
provides an option that resembles a
draftsman’s lamp in the way it
suspends the 12-in. display over the
desk. Bundled into the price of the
system unit is the Microsoft MS-DOS
operating system and BASIC-86.
Wang also offers a CP/M-80 soft card
option and two software packages:
Multiplan and a version of Wang
word processing.

The system is available with 128K
to 640K bytes of RAM, one or two
320K minifloppy drives, a 5%s-in.
Winchester drive storing 5M bytes
and an interface for emulating Wang
VS, OIS, 2200 or Alliance terminals.
Printer options include a 20-cps
Wang daisy-wheel printer priced at
$2695 or an 80-cps Epson printer,
pricing for which is not set.

The system unit with 128K of
memory, a single floppy keyboard
and no display lists for $2695, and
an interface for a black-and-white or
a color television attachment is
optional. The basic packaged config-
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Wang'’s VS 45 minicomputer is targeted for
small- or medium-sized companies, depart-
ment-level processing and remote facilities.

uration, the PC 002, includes a
character display adapter and the
Wang display for $3395. The PC 003
adds a second disk to the 002 as well
as PC-Multiplan, a spread-sheet
analysis program. PC 004 adds a
character and graphics display
adapter to the 003 and includes PC
word processing, a version of
Wang’s word-processing software
geared to professional users. The
005 version lists for $5095. The
high-end model has 256K bytes of
memory, the Winchester drive and
both of the 004 packages. It lists for
$8945.

Wang officials say third-party
distribution plans are not in place,
but that dealer, retail and OEM
agreements will be concluded by

this fall when shipments are
expected to begin. John F.
Cunningham, executive vice presi-
dent of field operations, expects
only about one-third of all Wang
personal-computer sales to go
through such channels, although the
year-old program to develop third-
party outlets is “being beefed up.”
That program was launched for the
Wangwriter entry-level word pro-
cessor, which is now sold through
dealers and retailers such as Sears
and ComputerLand. He says vol-
umes for the personal computer
should exceed those of Wangwriter,
which was delayed in initial ship-
ments. For fiscal year 1982 (ended
June 30, 1982) Wangwriter sales
were expected to hit only 7000
units—30 percent less than
Cunningham’s earlier projections.
Wang’s thrust in entering the
personal-computer market is to
address its own customer base and
larger customers seeking personal
computers that will tie into corpo-
rate data-processing and telecom-
munications networks. “We would
like to sell to existing accounts and
to customers who are going to grow.
We don’t care about onesy-twosies,”
explains president An Wang.
—Geoff Lewis

Sytek ties IBM CPUs to
minis, micros via broadband

In a move that could make
multi-channel 800-MHz broadband
technology more appealing to de-
signers of local-area networks,
Sytek, Inc., Sunnyvale, Calif., has
developed an interface option for its
line of 2M-bit-per-sec.-per-channel
high-speed packet communications
processors. Called the U02 option,
the interface permits remote mini-
computers and microcomputers and
peripherals from other vendors to

be tied. via 75-ohm modulated
broadband coaxial-cable television
(cATv) links to the byte-multi-
plexer, block mux or selector
channels on mainframe processors
operating under 1BM Corp.’s Sys-
tems Network Architecture.

The new hardware operates with
Sytek’s line of LocalNet System 40
packet communications processors
announced last September. It
incorporates its own CPU and
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youdon'tfeel
this good about your
terminal supplier,

call TeleVideo.

“They set the standard
for the industry
in service and quality”
“A very honest company
to deal with...
| can’t think of a
negative thing fo say’’

Steve Olla, Purchasing Manager
Millennium Systems Inc.

“We've been usin
\ TeleVideo terminails
“We're quite pleased. since 1979.
We wanted a good reliable They’re very reliable,
unit, and we’re reasonab priced;
quite happy?’ and high in quality”’
Tom Peters, Engineer Hollis Arban, President

Gould Inc. Nabra Enterprises
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“TeleVideo is very responsive to
our customizing needs.
They’re high quality, reliable units’

John Spaulding, Project Manager
Gould Inc.

We don't satisty our OEM customers
by making the best promises.
Instead, we make the best terminals
for the money, and deliver them the
way they want them —when they
want them. A concept so simple,
you'd think everyone would have
caught on.

But apparently not. Our value,
performance and service were so
exceptional that when we entered
the end-user market in 1979, we
were able to become the No. 1
independent manufacturer of smart
terminals in just two years. An
accomplishment that prompted
Computer Systems News to say
" TeleVideo is one of the most
amazing success stories in the
computer industry’’

It doesn't amaze us, however.
Once we found a way to beat the
leaders on price and quality, finding
customers was easy.

In fact, it was OEMs who first
contacted us after our success in the
general-purpose market, with the
idea of modifying terminals. And
now we're totally committed to the
OEM market.
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Here's what we can offer.
Uniqueness: We'll work closely
with you all the way down the line to

insure the right color, keyboard
design, logo; and a code structure
to interface with your software.

Fast delivery: We always have
inventory ready for modification, so
our turn-around on key operations
begins the day you place your order.

Price/Performance: Nothing out-
performs our terminals on the job,
and no one beats our price for
value. Our rigid testing and use of
high quality components have made
our record of customer service and
satisfaction the best in the industry.

None of this efficiency is surpris-
ing when you know that your termi-
nals, from the smart 910 PLUS to the
Intelligent One, are the only ones
to use the same compatible, high
quality components throughout the
entire line. (Another simple concept
that has given us a big advantage
in assembling, customizing and
servicing our units.)

All this means that our customers
are very happy. If you're not, contact
TeleVideo for more information.
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We want your business, and we
can prove it.

For more information call
800-538-8725 (in California call
(408) 745-7760) or your local
TeleVideo sales office.

wlelevideo

TeleVideo Systems, Inc.
Dept. 216A

1170 Morse Avenue
Sunnyvale, CA 94086

Please send additional information on
the TeleVideo OEM Program.

NAME

COMPANY

ADDRESS

CITY

STATE ZIP.

|
|
|
I
|
|
I
I
1 TimLE
I
I
I
I
I
|
|
|

PHONE # (

CALIFORNIA Santa Ana 714/557-6095; Sunnyvale 408/745-7760
GEORGIA Atlanta 404/255-9338

TEXAS Dallas 214/980-9978

ILLINOIS: Chicago Area 312/351-9350

MASSACHUSETTS Boston 617/668-6891

NEW YORK/NEW JERSEY 201/267-8805

UNITED KINGDOM West End Surrey 44-9905-6464
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Step into tomorrow with the first
industrial microcomputer system
that keeps you there. VMC 68/2%

Robotics ... distributed control ... automated

sting . .. high-speed data acquisition ... urgent

nges of industry demanding new horizons of

ing power and capability. At reasonable cost.
there's a new packaged solution to these
ations for the 80s and beyond. The VMC 68/2
omputer System. It brings all the power,

and economy of the MC68000 MPU into the
arena. With the promise of increased

5 the upward-compatible M68000 Processor
into the future.

the benchmarks and results.

00 is the acknowledged leader in the
32-bit class. It keeps on going
where others run out of gas

as with its full, 16 megabyte
lirect-addressing capability.
Processor, memory, basic
1/0O, compact 16 megabyte disk
storage unit, industry-standard
ripheral interfaces... it's all

RSAmodule™ microcomputer
ardware and software modular
lements. Assembled, tested,
eady to apply to your toughest
quirements now. Yet easy to
xpand many times as your
needs expand.

The MC68000 couples top
performance and flexibility
with a natural affinity for
high-level languages. Thus,

your applications programs

can be developed quickly and

maintained economically. And

the internal VERSAbus™ inter-
connect meets today's needs with
full capabilities for tomorrow’s
multiprocessing and full 32-bit

system structures. A sensible growth

path at no extra cost.

Tuned to industrial environments.
VMC 68/2 hardware and software is dependable in
production environments like fluctuating factory
temperatures. The Processor Unit operates rock-solid
from 0° to 50° C in a rack or on the table. The
operating system offers real-time multitasking features
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for the 80s.

Industrial
Microcomputer

Systems

for quick response to multiple random events. And
since I/O requirements can vary between applications,
the VMC 68/2 I/O Channel easily tailors specialized
I/0O elements in small modular amounts to meet your
needs exactly.

Powered by real-time VERSAdos™ software.

The plug-in VMC 68/2 lets you devote your
resources to your payoff: your application and the
challenge to develop application software quickly,
efficiently, with low risk and no hassle.

And here's where it saves you valuable time and
money — with the proven real-time VERSAdos
operating system and utilities . .. with advanced, high-
level languages like Pascal and FORTRAN ... with easy-
to-use text editor and structured Macro Assembler. ..
and with comprehensive self-test and diagnostics
software to check its own state of health.

Support for your future.

You want someone solid as a microcomputer system
vendor ... a partner who'll be there today AND tomorrow.
Motorola has the commitment and capability to offer
you full support: field applications assistance through
a local office network . .. factory repair services. ..
comprehensive local training courses. .. complete user
documentation. Plus attractive OEM quantity pricing
to keep you within budget.

For more information on the VMC 68/2 system,
write or call Motorola Semiconductor Products, Inc.,
P.O. Box 20912, Phoenix, AZ 85036, (602) 244-5714.
We set the pace in packaged microcomputers for
industrial and technical applications with

[nnovative systems
through silicon.

@ MOTOROLA INC.

r-----------------
TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036.

B please send me information on the VMC 68/2.

B 129 mms 7/82

| Name
Title Tef. (T

Company
Address
City
State ZIP

R P R RNy

37



memory, as well as the bus control
and status circuits needed to map all
IBM 1/0 channel commands onto the
broadband network. The option
emulates an IBM 3274—the local
control unit for the mainframe
vendor’s 3270 information display
system.

System 40 processors with the
UO01 option are designed for
broadband LANs based on Digital
Equipment Corp. 382-bit VAX super-
minis running under the VMS
operating system. They have al-
ready been installed at 12 sites, and
100 more units are on order. Three
System 40 processors with the Uo02
option will be installed at beta test
sites—a bank, a university and an
aerospace firm—this year.

It was inevitable that someone
would offer hardware allowing 1BM
mainframes to be interfaced to
broadband LANs, says Sytek mar-
keting director Jim Hunter. The
reason: “Sixty percent of the dollars
spent in this country for commercial
data-processing equipment is spent
on IBM hardware,” he explains,
“But on the factory floor, in
graphics systems, in office automa-
tion and in computer-aided design
and manufacturing applications,
other companies do things better.”
Until now, however, the link
between systems driven by IBM
mainframes and application-
oriented LANs based on processors
from other vendors has been the
9600-bps telephone circuit, he says,
“and that’s neither a very fast nor a
very cost-effective way to make
large-scale data transfers.”

Sytek’s decision to tie broadband
cable networks to IBM processors
may also cast a new perspective on
much of the recent controversy that
has surfaced between broadband
proponents and those favoring
lower capacity, lower speed base-
band links, especially as it relates to
office-automation applications,
Hunter adds.

As Hunter sees it, because of the
geographic span and low intercon-

38

Sytek’s Jim Hunter: “Sixty percent of the
dollars spent in this country for commercial
data-processing equipment is spent on IBM
hardware. But on the factory floor, in
graphics systems, in office automation and in
CAD/CAM applications, other companies do
things better.” '

nection cost, broadband will serve
as a network backbone, with
baseband links connected to the
central trunk via gateway circuits
and functioning as localized branch
networks supporting office automa-
tion and other applications.

Ken Bosomworth, a Norwalk,
Conn., industry analyst and presi-
dent of International Resource
Development, Inc., agrees with
Hunter’s assessment of the relation-
ship between broadband and base-
band, especially as it relates to the
office of the future. “There is no
market for LANs per se,” he says,
“so what we’re really talking about
is the hardware that is attached to
them.” As a result, he goes on, the
whole question of LANs for office-
automation applications revolves
around the question of whether or
not work stations, file servers and
associated hardware will become
commonplace.

At the same time, however, he
questions the need to interconnect

office-automation and EDP systems.
“There is a very serious question in
my mind as to whether or not you
need to communicate from a central
IBM host to an LAN designed for
these applications,” he says. “In
many cases, it may be convenient to
do so, but for the most part, there
will be little requirement to transfer
large blocks of data from a central
data bank to a work station.” If the
requirement does demand this,
CATV may be overkilll and a
telephone circuit may be more than
adequate, he maintains.

Steve Randesi, president of
Communications Solutions, Inec.,
Cupertino, Calif., and publisher of
the SNA Perspective newsletter,
concedes there are some perform-
ance limitations to baseband -eir-
cuits, but, like Bosomworth, feels
that, “For many applications, it
[baseband] will be more than
sufficient.”

Randesi notes that the first
packet-switched LAN to be support-
ed by 1BM will probably operate at
baseband frequencies. This network
has not been announced but IBM
presented four technical papers
describing a baseband networking
concept at a February meeting of
the IEEE 802 local-area networking
committee.

If such an announcement is made
by IBM, even more fuel could be
added to the LAN controversy.
According to a number of reports,
access to IBM’s LAN will be via a
token method that uses an algo-
rithm to insure that every terminal
on the network gets access to the
line within a guaranteed wait time.
Xerox, on the other hand, has cast
its lot with the contention method,
under which access to the line is
essentially on a first-come, first-
served basis.

Sytek’s Hunter does not feel that
the possibility of an 1BM baseband
entry will lessen the impact of
either broadband technology or his
company’s plans to offer hardware
that will interface broadband LANs
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Advanced electronics in a high/y human mode. . .

MICRO-TERM

3D SERIES
7 195

QUANTITY
DISCOUNT
AVAILABLE

The ERGOmserics, a unique combina-
tion of thoughtful ergonomics and
smart electronics. Begin with a de-
tached, low profile keyboard with
integrated palm rest and LED sta-

tus indicators. Add a tiltable (25°
range), non-glare, green screen

and you begin to see the point.
Ergonomics means increased

operator comfort and

productivity.

The ERGO 2000 is fully code-compati-
ble with the *DEC VTS2, Hazeltine 1500, ADM 3A
and the Micro-Term ACT-5A, and includes features such as
smooth scroll, full video attributes, host definable function keys, block mode
transmission, sophisticated printer port and more
The new ERGO 3001 is totally VT100 compatible and offers as standard equipment 132 columns by
24 lines, a full range of video attributes, bidirectional printer port, plain english set-ups, user program-
mable function keys, diagnostic mode, screen saver, enlarged buffer and two pages of memory
The ERGO 2000 (shown) is priced at only $1195 and the new ERGO 3001 at only $1495.......

ON SITE SERVICE IS AVAILABI®E IN OVER 450 CITIES THROUGH WESTERN UNION

*I)I C and VTS2 are registered trademarks of Digital Equipment Corporation. Hazeltine 1500 is a trademark of Hazeltine Corporation. ADM 3A is a trademark of Lear Siegler. Inc

MICRO-TERI

Terminals are our o
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[T MAKES OTHER
INTELLIGENT MULTIPLEXE
LOOK DUMB.

B0O05 INTELLIGENT NETWORK PROCESSOR

Codex’s 6005 Intelligent Network Processor If you’re looking for a statistical multiplexer,
is the only multiplexer that can be programmed to ~  there’s only one intelligent choice.
monitor, diagnose, configure, and report on your For any data communications problem,
network at any preset time. turn to Codex. The complete networking company.
The 6005 IINP statistically multiplexes For more information, call 1-800-821-7700 ext. 892.

synchronous and asynchronous data to reduce the ~ In Missouri, 1-800-892-7655 ext. 892.

number of transmission lines and modems required.

It’s simple to install and operate. And it’s ideal for < O < D(

a point-to-point system or the smaller nodes of
M) MOTOROLA INC.

a complex network.

Information Systems Group

Codex Corporation, 20 Cabot Blvd., Mansfield, MA 02048/Tel: (617) 364-2000/Telex 92-2443/Codex Intelligent Terminal Systems Operation, Tempe, AZ Tel: (602) 994-6580/Codex Europe S.A.. Brussels, Belgium
Tel: (02) 762.23.51/Codex (U K.) Led., Croydon, England Tel: 01-680-8507/Codex Deutschland, Darmstadt-Griesheim, W. Germany Tel: (6155)-3055/Codex Far East, Tokyo, Japan Tel: (03) 355-0432/ESE LIMITED,
Toronto, Canada Tel: (416) 749-2271/Offices and distributors in major cities throughout the world. Member of IDCMA
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to IBM mainframes, however. “With
a network based on a broadband
spine and baseband branches, the
systems designer can handle what-
ever type of baseband access he
wants simply by separating the
channel frequencies in the broad-
band line,” he explains. As a result,
he says, one channel could be used
to move data from baseband
networks using contention, while
another channel on the same
broadband cable could be used for
baseband transmission using the
token method.

The key issue of the coming years
will not be which technology will
predominate, but rather the inter-
connection of networks, Hunter
says. “The main highway in the
form of a broadband link has been
available for some time,” he says.
“The big issue up to now has been
the cloverleafs, and we think we've
solved that problem.”

At the same time, Sytek an-
nounced an IBM Binary Synchro-

Announced last September, Sytek's LocalNet System 40 packet communications
processor is now available with the bus control and status circuits needed to tie IBM
mainframe 1/O channels to 75-ohm broadband cable TV networks. The device emulates the
3274 control unit used with IBM's 3270 series intelligent display system.

nous Communications (bisynch) pro-
tocol option for its line of LocalNet
20/100 packet communications
units. Designated option P02, it
allows users to transfer data from
an IBM 3705 front-end processor
directly to a broadband cable,
replacing point-to-point modems in
the process. The option will support
IBM’s 2770, 2780 and 3780 remote

Intel adds UNIX-like
machines to systems family

Intel Corp.’s growth as a systems
supplier has continued strongly
since announcing its first system-
level product, the 86/330, last
November (MMS, November, 1981,
p. 42). Within months, database and
transaction-processing systems
from the company’s Phoenix-Ariz.-
based Commercial Microsystems
Operation followed. Now Intel’s
Hillsboro, Ore., OEM microcomput-
er systems division is adding four
new products to the 86/330 family,
including two machines that run
XENIX, Microsoft, Inc.’s implemen-
tation of UNIX.

Called the 86/330X and 86/380X,
the XENIX systems are Intel’s first
entries into the interactive, multi-
user UNIX market, say company
officials. Competition for the OEM
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hardware is expected to come from
Plexus Computers, Inc., and Zilog,
Inc., both of which introduced
UNIX-based 16-bit machines during
the past year.

Both XENIX machines are built
around Intel’'s iAPX 86/30 8-MHz
8086 single-board computer, which
provides speed higher than that of
the entry-level 86/330, which is
powered by a 5-MHz processor. The
86/380X provides system expansion
via a dual-chassis configuration,
while the 86/330X is available as a
desk-top system or in a single 19-in.
chassis.

Memory management and protec-
tion, required in all UNIX-based
systems, are provided by Intel’s
ISBX 309 board, also just announced.
The company says the board

batch terminals, and its 3270
information display system.

Price for the LocalNet 40 system
is $8500 in single-unit quantities.
Price for the U02 option is $32,000,
and price for the U01 option for VAX
superminis is $1500 in single-unit
quantities. The LocalNet 20/100
with bisynchronous option is priced
at $1400. —John Trifari

handles as many as seven users
through an on-board process map
cache memory. The cache, plus an
algorithm built into XENIX, are said
to help reduce swapping in the
memory. The operating system also
loads user programs into noncontig-
uous 2K-byte memory areas.

Five rRs232C ports are standard
on the 300X series machines. Four
channels can be added via the iSxXM
100 system-extension kit, which
includes a 309 board, a four-channel
communications board and cabling.

Intel offers ¢ and Assembler-86
for the 86/330X and 86/380X. The
firm plans to offer a BASIC
interpreter and compiler, FORTRAN,
COBOL and Pascal this year. Intel
expects support from its indepen-
dent software sources, officials add.

Two systems that run the
company’s iRMX 86 real-time opera-
ting system have also been intro-
duced. One is an upgrade for the

41



BM

Informay
" ion ;
1180 Empire (‘,:;"'”s Group
Dol T St 5 IB IEM
3 I, N
[ M b /Iiu;;‘""" Systems
Epire £
= s o S
Joseph S. Scioscia Eapie G

psentative

sdvisory Marketing Repr
rogram

Valur Added Remarketing P
Richard A Rottman

v Marketing Represeh

Adyiso
Remarketing Program

Value Added

Information Systems Group
Two Jericho Plaza
Jericho New York 1573

BM

{nformation Systems Group

9900 Whitney Avenue
Hamden Connecticut 06518

IEM

Hunt C. Turner
Marketing Representative
Valur Added Remarketing Program

o

Beau Walker
Senior Markeitng Rrpmrnmmv
Voiur Added Remarketing Program
Pacific Northwest and Alaska

Information Systems Group
1540 Page Mill Roadt

slds ‘
g farmation Systems Grovp

ﬂeprr«nluuw
: ‘:::td Remarkeling Progrem IB

 n Systems G
fnformation Systems
H i nth Street

Bartley L. Whitaker 1300 Sevenseenih S0,

Senior Marketing Representativ!

Vlue Added Remarketing Prog!

Kathy A. Edeiman
Marketung Represeatative
Value Added Remarketin,

Information Systems Group
1700 Market Street 17th Floor
Philadelphia Prnngylvania 19K

IEM

Fred K. Tho
Senior Markett
Value Added B2

[
T Hddeg ‘;":a‘p,,”"
heting

Information Systems

IEM

G
tham Mass L35 o8 Syes .
achusetts 02254 "“‘ng,,,: ;"’hm:,, : ,me
Ringe %;;'/ Nooes
%
;’:bn e
Yal fark,
lue 44y, 4”::""/1 Presensay,
ive b
“ineg)
A i
¥ oo, ,,{;S'm’u,
© Aty ;ﬂ, e 4
"Marg,
Ralph § i
iph 8. Morj
% farkes
Value Aditpy ,"z‘ﬁﬁ Representagin,
tmwinm‘, P, 0;: “
am
'/%”m ::‘na S
oy -
"t S
Vo,
Informa R (L,
tion Syg P ry)
e Metropor o Groy iy ) Humpy,
= politan Plasy LT etin, ey
425 Market $irpp, fazq ldeqt R"”’qf;”’”"‘:e,,,w
ols
"Rtan, a

Son Fra.
"ancisey £ alifors
ig

i
Lewis !
A VT
formation Sysie
Infurm s e

1140 Empire U

Dallas Tesas ©
Allan Orth

Marketing Represenials
Value Added Remarketi

ﬁwr:na{mn Svatems Gy
% ¢ o
M Perimeter Conter Py

@
a3 ROV ive e
worketin B prketint pro
Value ",, Conie’
Ares :
Yoger W. Forshe
LB rk&lmg Represent :
hue Added Remar, %
I matto® Sywm,wwl I M p ]”"“‘m“ Systens Group
fafor B “ o 3
: Informag, Market S iy 05
229 Perigper, Srstemy Cray San Froneis® 287

2 Pen e & 10121
o Yorh T Yot

1M

tion Syste
L eergleite dtengs
neapolss Minnesota 55400

Infotmativa Systems Group
203 Parivis
Donna L. Peeler

Atlangy ¢
“ ooy,
B 30,3,
s

etes g,
Suity 6oy Conter prye
way

Aarelive

o o0 Remarker,
o L S o X Proaram

{)nﬁum«rmr: Svstem
2 Pean Plazg
Xew Vork New York 1)

s Girup

Frederick E. Stein .-
g Marketing Repres® RSP Visdes
:":::n:ddrd Remarketing Progre™ e Added Remarker; Isa
for,
470, Rt &
M,c(j‘fl(é“'m G
. M Information Systems €, liing 4y,
o Systems Group Suite eme Loy :
nformation ST o s 14 ]
100 Woed Avenie Alants Georgin Wi R0y O
IBM fuein New Jerse7 € Fi g b ”""rq Hary
Faty, Re,
© Ao N tive
S ting p,
2 Valie . "ram
Donald Minichiello - ”
Regional Manager ] '
Great Lakes Region Aﬁ Canavap BM
Value Added Remarketing Program Yt Saies My, e .
# o e it inng
dded R, ’510/5,0 Srstemy ¢,
e . o
Marty 5. Steinet : 22 B sy ™ ’
Marketing epresentBiite o am “;i;:"""’ 40 Califory,
I Information Systems Group o s Rt T . .
580 Balnat Strert I BM
Cincinnati Ohio 45302 %
1766,
Pi
Robert J. GmbbR = Group
Aduisory Morketing epresentatt ation Syuems
A o Added Remarketing Progrem . -rgm o Perimeter Gonte? PukeR Jop,
/ Suite 60 e o T
“filanin Geor®d 3040 o, N%o,,
o g Seer
ot g,

Information Systems Group
1B Building 4

attanbisuy COREY =

=M

«BM

ng,

Visrey

Ly

Sog i e LN -

LS T 2 %

Bk o R i

Sty g et ;ge e g
Ablan. 0 by



The IBM Value Added Remarketer Program. It’s a
dedicated team of experts with highly successful IBM products
backed up by a nationwide service network.

: When you go out to sell what you do best —application solutions
to specific problems —we can help. We have over fifty marketing
and systems experts whose time is devoted entirely to the IBM

Value Added Remarketer program. This team is on tap for you, to

B help you select the right Series/1 or Datamaster system

eam ddminisirarn,

i for your customer’s needs.
The IBM Value Added Remarketer program doesn’t

-
.
L

g stop with people and products. IBM service is right there
when it’s needed. In fact, our nationwide network of
%’i‘fyw - service locations puts help just a telephone call away.
it This means you won't have to hear from a customer
, %%ﬁ who’s upset because a hardware problem is keeping your

application from running right.
Along with helping you help your customers, we can

also help you. From demo machines so that you can show off at a

business show, to technical system support, to marketing and

systems consulting at your office. """ TTTTTTTTT T

We'd like to tell you, in detail, |

how the three best-known letters in i

information processing can make |

the value you add more valuable. |

Find out more, today. Call Eric i

R. Nahm collect, 914-696-4471, |

or send us the coupon. === |
|
|
|
|
|
|
|
|
[
|
!

Mr. Eric R. Nahm MMS-7-82
IBM Corporation

1000 Westchester Avenue

White Plains, New York 10604

Please have your IBM Value Added Remarketer representative contact me.

Name

Title

Company

Address

City. State. Zip.

Phone.

el e - I market application solutions to the following industries:







That rare symbol of
achievement and stability
inthewildworldof

ABLE is the leading independent supplier of
DEC compatible products. No one else comes close.

DEC compatibility / {

Probably no one else ever will come close because we -

are still charging along the path that put us on top
in the first place. Today, we have the biggest selec-
tion in the industry and a pipeline full of new ideas
for making your present system run better than
ever. We deliver top performance at a competitive
price, and we deliver on time. But there is one very
important quality which sets us apart from the rest.
We are the innovators. Fifteen out of our first eight-
een products were industry “firsts” which gave DEC
users like you their most significant way to achieve
better performance without upgrading to a more
expensive computer.

Every time we come in first, you come out ahead.
That’s why there are more than 5,000 ABLE
clients worldwide involving 15,000 installations and
$30,000,000 worth of products shipped to date. Our
client list runs from “A” to “Z” and includes hun-
dreds of the most famous names of all, along with
the small and medium-sized companies which are
just as important to us as their larger contempo-
raries. Find out about our complete line of UNIBUS-
compatible general-purpose, special-memory

and data-communications products as well as the
MAGNUM" series of computer systems. Find out
about our deep commitment to post-sale service
which goes far beyond delivering products and
includes a worldwide customer support program
long recognized as tops in the add-on market. Then
go for the gold. Become an ABLE client.

o
Py

FIFTEEN "~ -
FAMOUS FIRSTS

1st UNIBUS Converter « UNIVERTER"
1st UNIBUS Cache * CACHE/45"
1st 8KByte UNIBUS Cache * CACHE/434"

1st Full 256KByte FASTBUS Memory Add-In *
SCAT/45"

1st Dual-Width In-Line Bus Repeater *+ REBUS”

1st Single-Board 4-Line DL Family *
QUADRASYNC"

1st Single-Board 4-Line Auto Dialer ¢
QUADRACALL"

1st 19.2 KBaud DH Communications Multiplexer «
DMAX/16"

1st Full-Capability DV Replacement * ABLE
DV/16

1st Single-Board 16-Line DZ « ABLE DZ/16

1st Single-Board DH « ABLE DH/DM

1st Single-Board Data Communications Multiplexer
with Up/Down Compatibility DZ to DH and

More with Simple, Socketed, ROM Changes *
ABLE Vax DZ

. 1st 11/34 RSTS Memory Expander Allowing Full

4MByte Addressability « ENABLE/34"

1st HiRel 11/24-11/44 Computer System Alter-
native, a Low Maintenance Industrial Product
at a Fair Price » 34 & 44 MAGNUM"

1st 11/23 UNIBUS Converter with I/0 Map Allow-
ing Full dAMByte Addressability and Full RSTS
and RSX Application * UNIMAP"

WHEN WE COME IN FIRST, YOU COME OUT AHEAD. ABLE PRODUCTS

MAKE

=
-

ABLE COMPUTER,
1732 Reynolds Avenue,
Irvine, California 97214.
(714) 979-7030.

London Road, Newbugr,
Berkshire, England RG13 2QJ.
44(0635) 32125

ABLE COMPUTER, ABLE Computer House,

ABLE COMPUTER GmbH,
Forsthausstrasse 1, 8013 Haar
(Near Munich), West Germany.
49 089/463080, 463089.

TWX 910-595-1729 ACT IRIN. TELEX 848715 ABLE G. TELEX 05213883 ABLE D.
UNIBUS, FASTBUS, RSTS, and DEC are trademarks of Digital Equipment Corporation.
CIRCLE NO. 6 ON INQUIRY CARD 45
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Today’s sextants are at best
minutely refined versions

of this valuable American
sextant, which datesfrom
about 1900. Made by Buff &

Like this turn-of:the-century sextant, the relia- -
bility of our 14-inch Winchester disk drive has 2
proved nearly impossible to surpass. Field data

Buff Mfg. Co. and used on the has shown an actual MTBF of 30,000 hours. 8 ¥ Rk
U.S. Coast GuardSsfirst ship, At Fujitsu America, we still believe quality is & i
the Bear, its complement 5 e
of sophisticated features something that should last. R,
includes a platinum arc and ¥, 50
vernier scale, which allow it I3 ¢

to measure latitude to within
1/10 minute of arc.
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_ Fujitsu America Sales Offices: Sales Representatlves Y B
Northwest 408/727-4300 New England 617/273- 0115

Irsu: Southwest 714/558-8757 Southeast 305/859-7450 & G
Al ﬁ/ _ Fujitsu Europe: Philadelphia 215/527-1127 a i
“~Leondon 44-1/493-1138 Michigan 313/227-7067 \ .

Texas 214/931-9226 \
Utah-Colorado 801/298-2631
Seattle 206/454-0150
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86/330, called the 86/330A. As in the
XENIX machines, the 86/330 uses an
86/30 CPU board. Memory in the
330A has been increased by 64K
bytes to 384K bytes. Additionally,
the new processor has two slots for
system expansion, so the 86/330A
can be augmented with Intel’s iSBX
expansion boards for applications
such as graphics or data communi-
cations, the company says.

Like the XENIX-based 86/380X,
the iRMX 86-based 86/380 is a
two-chassis machine aimed at OEMs
who need room for system growth.
However, the 86/380 uses Intel’s
86/20 numerical-processor board as
well as the 86/30 central-processor
board. Intel says the combination
provides processing power greater
than that of low-end minicomputers.
The 11 remaining slots in the chassis
are available for system expansion.

The second chassis is designed to
house the system’s peripherals, an
8-in. Winchester-disk drive and an
8-in. floppy-disk drive. Space is
provided for one additional mass-
storage device in the second 380 and
380X chassis, Intel says.

Peripheral hardware is the same
in all four systems. Mass storage is
provided by 35M-byte, 8-in. Win-
chester and 1M-byte floppy-disk
drives. User memory is 384K bytes
of RAM. Each system handles five
users in its basic configuration.

Price in quantities of 10 for an
86/330X is $20,300, and includes the
basic five-user system, XENIX and
the iSXM 100 extension module to
allow expansion to nine users. An
iSMX board sells for $1440 in
quantities of 10. The 86/330A iIRMX
86 system is priced at $19,000, also
in quantities of 10.

The 86/380 system is available
with either iRMX 86, priced at
$24,500 each for 10, or with XENIX,
selling for $25,900 each for 10. Both
models are equipped with two
chassis. The XENIX system, howev-
er, also includes the iSBC 309
memory-management and protec-
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tion board. An iSBC 309 sells for
$750.

Intel plans to start deliveries of
all four systems next month.

Intel also has introduced multi-
tasking and multiprogramming ca-
pabilities into its single-user iRMX
86 operating system for 8086- and
8088-based systems. When used
with either an iSBC 534 communica-

tion expansion board or an iSBC 544
intelligent communications control-
ler, iRMX can access as many as four
terminals., The multiterminal sup-
port also makes it possible to run
Intel’s Universal Development In-
terface for multiple applications.
Release 5 of iRMX 86 will be
available by year-end. OEM license
fees are $6000. —Larry Lettieri

Mid-range graphics CRT
terminal market gets rolling

When the dust swirled by the
galloping activity in low-end, limit-
ed graphics terminals and high-end,
high-resolution CAD/CAM applica-
tion-driven terminals settles, a
mid-range graphics CRT market
geared to system integrators and
large end users will emerge. Three
companies recently joined that
segment with products priced
between $10,000 and $20,000.

The trio—newcomer Florida
Computer Graphics, Lexidata
Corp., and Tokyo-based Nippon
Computer Co., Ltd. (no relation to
Nippon Electric Co.)—may address
a $2-billion market by 1986 for that
class of product, according to
figures from FCG.

FCG, which formally opened its
doors for business a little more than

a year ago in Lake Mary, Fla., on
paper has assembled a solid
company, product and business
approach. Over the past 10 months,
it has built a modular graphics
product called Beacon; structured
its sales, marketing, administra-
tion, distribution and support
groups; and put in place a relatively
automated assembly operation, all
in 44,000 sq. ft., says FCG president
Michael R. Coffman.

Beacon is the first in a family of
raster-scan, bit-mapped color
graphics terminals to be released by
FCG. Targeted at OEMs, system
integrators and large end users, the
basic system is priced at $12,950 in
single units, including_graphic
command primitives. A configura-
tion with a keyboard, a 128K-byte
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memory, a 160K-byte graphics
memory, interfaces, operating sys-
tem, languages, display and disks is
priced at about $17,000 to $20,000.
Discounts for 100-unit quantities
will exceed 31 percent.

The product includes a multipro-
cessor architecture. The 16-bit
graphics processor is made of
Advanced Micro Devices, Inc.’s
2901 bit slices with 48-bit microcode
and a 200-nsec. cycle time. A z80
used as an administrative processor
commands the 2901 to perform
graphics or mathematical functions.
The bit-slice processor does not run
general-purpose software pro-
grams. Intelligent disk controllers,
DMA-channel access and other
distributed processors help the z80
to obtain high throughput. Other
microprocessors are dedicated to
the keyboard (the 8048-type proces-
sor) and bezel function keys.

The processors control multiple
high-speed buses, so that system
designers can find the most efficient
way to perform a task with
maximum throughput. For exam-
ple, in a graphics application, the
Z80 administrator passes graphics
commands to the graphics processor
and does general-purpose tasks.
While executing Cp/M application
programs, the z80 accesses its own

processing memory, which can be
expanded to 256K bytes of RAM and
32K bytes of ROM, and can borrow
memory normally allocated to
graphics. When the z80 uses the
memory-mapping functions of the
terminal’s FCGOS operating system,
896K bytes of RAM is available.

The 16K-byte graphics RAM is
organized as 640- X 480- X 5-bit
pixels, expandable to 1280 X 960 X
5, so that four 16-color images can
be held in memory simultaneously.
Additional graphics memory organi-
zation can be done by the z80 when
graphics are not displayed. The
administrator then structures the
graphics memory as 160K bytes of
RAM, expandable to 640K bytes.
Mixed graphics and processing
memory is programmable.

The graphics terminal contains
Z80A-based intelligent disk control-
lers. The controllers are used
for look-ahead buffering, which
reads additional disk sectors into
the controller’s memory, and for
aiding the 2z80 administrator by
handling low-level 1/0 tasks. Four
controllers can be daisy-chained to
one RS422 port, so that 16 drives
can be attached. Mass storage can
include 5M-byte 5%s-in. Winchester-
and 5%s-in. floppy-disk drives. An
optional board for color output is

available.

The terminal has seven interfaces
including one parallel, one RS422
and two RS232 (one with full
bit/byte protocol and one asynchro-
nous).

The basic model screen is a 13-in.
raster color display; 19-in. color and
15- or 19-in. monochromatic ver-
sions are also available. The total
screen image is refreshed at 60 Hz,
but that rate is augmented so that it
appears to be higher than the 80- to
85-Hz threshold at which flicker is’
detectable, says John B. Cottrill,
vice president of R&D.

The display can be divided into
four variable-sized windows, which
can be controlled by keyboard
commands to view different parts of
documents, for example.

Applications software for Beacon
includes QWIKdraw and QWIKchart.
The menu-driven packages do not
require that a user write, test or
edit a graphics program. The
company supplies other software
and relies on third-party software
suppliers. The FCGOS operating
system is compatible with cP/M 2.2,
but is modified to accept interrupts
and memory-management func-
tions, explains Cottrill.

To lure OEMs, FCG includes
systems engineering designs that
allow for easy expansion. Graphics
memory arrays on processor
boards, for example, accept 16K,
64K and 256K RAM chips. When 256K
chips are available in quantity,
Beacon will store 16 16-color
images. Another example is the
DMA channel, which is extended
onto each board so that fast
read/write operations are available
on enhanced systems.

Joel Orr, Orr Assoc., Danbury,
Conn, sees the unit more in a
business than a CAD/CAM graphics
market. “This is not so much
because of the quality of the
terminal, but because leading cAD/
CAM companies are looking for a less
structured computer product. Most
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QMS Specializes In
Industrial Graphics Applications

(Interfaces To Most Computers)

INHOUSE LABELS, BARCODES, FORMS
Cut Overall Pre-Printed Label Cost
No Waste — Print Only What You Need
Tie To Your Present Computer Data Base
Integrate Into Your Scales, Scanners And Other Processes
PRINT LABELS WHEN AND WHERE YOU NEED THEM
Production Line
Warehouse
Shipping, Receiving
Office
Remote To Divisional Branches
On Demand
UTILIZE THE BARCODE TECHNOLOGY
Fast Input To Your Computer
Control Your Inventory
Monitor Your Production
Shipping and Receiving Records are Simplified
Control Conveyor Routing

Interface the rugged, reliable Printronix Printer
to your IBM mainframe or mini-computer with
the QMS MAGNUM?* controller.

INTERFACES AVAILABLE

THINK PROBLEM SOLVING! MAGNUM 3000 (Switch Selectable)

THINK APPLICATIONS! t Centronics, Dataproducts positive and negative true, RS232, and
: . active and passive current loop with various protocols.

THINK QMS ' M3270 Coax Interface for IBM 3271, 3272 and 3274B controllers.

M3400 Twinax Interface for IBM System 34 and 38 computer.
M3276 Coax Interface for IBM 3274 A and 3276 controllers.
M3000/DC IBM 2780, 3780

M8100 IBM 8100 SDLC/SNA Loop

M8200 NCR 8200 Common Trunk

*The MAGNUM controllers from QMS contain sthisticated micro-processor

systems equipped with extensive firmware that allow you to easily
create your labels and barcodes.

OEM Discounts Available
GM QUALITY VICRO SYSTEMS

PO.Box 81250 « Mobile, Alabarma 36683 « (205) 343-2767

Quality is more than our name. It's our business.
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Avoid the mess and expense of compared with other methods of
asynchronous terminal hookup. § data communication.
The Teltone Data Carrier System (DCS) In fact, when you combine your installation savings

eliminates computer hookup hassles by putting  § with its low cost, DCS-2 begins to look like the best
your computer terminal over the same PBX telecommunications bargain since the tin-can-and-string
line, at the same time as your telephone. | communicator.

It makes computer hookup as simple So if you’re tired of the roof caving in every time
as plugging and unplugging a phone. After | someone asks for a terminal, call Teltone at (800)426-5918

system installation, just plug your phone and
terminal into the DCS-2. Then plug it into
your existing phone jack.

That’s all it takes. No more installa-
tion hassles with cables or limited distance |

and ask about the DCS-2. It's another reason it pays to talk to
Teltone. Call toll-free (800) 426-5918 or write P.O. Box 657,
Kirkland, WA 98033. :
Regional sales offices: Des Plaines, IL(312) 635-6941/
New York, NY (212) 683-0889/Dallas, TX (214 ) 241-8947.

|
?

TELTONE DATA CARRIER SYSTEM

\CELTONE

It pays to talk to Teltone.

Full Duplex, Asynchronous, Up to 9600 BPS, FCC Registered

modems. DCS-2 gives you a fast,
simple way to provide data commu-
nications: your terminal communi-
cates over the same line as your phone,
without affecting phone service dur-
ing data transmission.

What's more, the technology
that made this simultaneous, full du-
plex communication possible, makes

DCS-2 very inexpensive when
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IHini-INicro World

buy a stripped-down tube.”
Cottrill notes, Beacon does some
CAD applications, such as drafting
and schematics.

Looking more to the CAD/CAM
market is Lexidata Corp., Billerica,
Mass. The company recently intro-
duced the System 2000 family of
intelligent raster terminals. The
first family member, the model
2400, is a black-and-white terminal
that has 1280 X 1024 resolution
graphics and a 50/60-Hz refresh
rate. It is based on the Motorola
MC68000 microprocessor, and has a
single-board VDT memory.

A basic configuration consists of
an electronics bay with the MCc68000
(64K bytes of ROM, 32K or 128K
bytes of RAM), five processor option
slots, two RS232 interface ports, a
19-in. black-and-white monitor and
a detachable 85-key AscIil keyboard
with 12 user-definable keys and an
integral joystick. Single-unit prices
for the 2400 begin at $11,000, and
200-unit quantities are priced at
about $7100 each.

The 2400 is designed to be
expanded by OEMs. Serial ports,
peripheral storage devices, RAM and
custom interfaces can be added in
the five option slots. An 11- X 11-in.
data tablet is optional.

Software for the product includes
programs for chained vectors, circle
and area flood graphies and multiple
character sizes. Packages include
Tektronix 4014-compatible graph-
ics, text, cursor and cursor and
tablet input; and Lexidata firmware
with graphics-control functions
such as intensity and text style. The
2400 supports Lexidata’s raster
graphics protocol, which uses an
English command structure, and a
Tektronix Plot-10-based protocol,
which includes absolute vectors,
point and incremental plot modes
and dashed vectors. :

The display can be programmed
into a four-way split screen, with
one work space for pan and zoom,
one for graphics and text menus,
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One of the newest entrants in the mid-range graphics terminal market is the Florida
Computer Graphics Beacon. The product is built modularly for expansion and integrates
data-processing, word-processing and data-communications functions with graphics.

one for single-line scroll and one for
logging error messages or annotat-
ing keyboard functions. Each ad-
justable work space is configured
with a graphics and text cursor.

The low-end 2000 family is a
mid-range product, says David A.
Luther, industry marketing manag-
er for Lexidata. He targets the
CAD/CAM, graphic arts, imaging,
process-control and simulation mar-
kets for the product. Sales are
aimed at OEMs, such as Calma Co.,
Prime Computer, Inc., and govern-
ment contractors; third-party soft-
ware houses; service bureaus; and
start-up companies.

A typical OEM-configured system
includes a host minicomputer,
systems software, applications soft-
ware, communications and a Lexi-
data display. While OEMs may want
to add software or special interfac-
es, start-up companies may want to
offer a totally configured system for
less than $100,000.

The product’s raster memory is
part of the MC68000 address space,
so separate address registers and
counters are not needed. Firmware
ROM is written in high-level
languages for faster and less
error-prone code. The product
includes 64K RAM chips in the
program memory.

A Tektronix video hard copy unit
is available for the product, which

later will include a gray scale.
Future 2000 family members are
medium- and high-resolution color
displays with programmable color
images.

Another contender hitting the
low-end, mid-range graphics termi-
nal market is Nippon Computer.
The NJC-11402 raster-scan graphics
terminal, priced at $9950 in single
units, will be sold through 0OEMs and
distributors. The intelligent termi-
nal, targeted at CAD/CAM applica-
tions and for use as a stand-alone
word processor, is pegged as a
stand-alone graphics computer that
includes dual-sided, double-density,
8-in., slimline floppy-disk drives
totaling 2.4M bytes of storage.
Based on a zZ80A microprocessor, it
also includes a microprocessor-
based, high-speed, 8-bit processing
unit.

The 14-in. green phosphor raster
display has an 804- X 960-dot
resolution. The product had an
RS232C interface. Standard user
memory is 64K bytes, and graphics
memory with 64K-bit dynamic RAMs
is 274K bytes. As a graphics
terminal, the NJC-11402 uses Tek-
tronix Plot 10 software. Software
includes the NDOS operating sys-
tem

First shipments of the product
were scheduled for mid-May.
—L. Valigra
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“SPECTRA LOGIC HAS PERFECTED
A REVOLUTIONARY CONCEPT IN DISK/TAPE
CONTROLLERS: PRODUCTS THAT WORK”

Steven A. Roberts, executive vice-president

Allan L. Abbott, president

Working harder to make
your work easier.

When you integrate a mini-based system,
the little board that stands between your
mini and your data storage can be a pain
in the neck. Faulty design can limit sys-
tem performance. And faulty workmanship
can make service a nightmare.

Allan Abbott and Steve Roberts have been
involved in the controller business for over
10 years. When they founded Spectra Logic
in 1979, they made one key fundamental
business decision. They would never com-
promise quality to get a board out the
door.

Ask any system-builder who uses Spectra
Logic controllers. The design is sound.
The products work.

Working smarter.

Spectra Logic builds single and multi-
function peripheral controllers for DEC,
Data General, Texas Instruments and
Perkin-Elmer minicomputers. All are
smart, firmware-intensive, single board
controllers that implement popular disk/
tape controller features like: automatic
32-bit ECC, self-test diagnostics, and mix
of disk and tape drive types and capacities.
All are backed by a one year warranty.

And all are supported by responsive nation-
wide service.

Spectra Logic’s unique multifunction
disk/tape controllers eliminate separate
disk and tape controllers, saving you
money and CPU slots, avoiding reliability
problems, and reducing power and

spares requirements.
They handle up to four
SMD compatible disk
drives and eight
formatted start/stop
or streaming tape
drives. They emulate
the CPU manu-
facturer’s disk and
tape subsystems,
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1. Texas Instruments
2. Perkin-Elmer
3. Data General
4. DEC

allowing attachment of a wide range of
cost-effective disk and tape drives from
independent suppliers.

And with separate disk and tape buffering,
they not only support simultaneous trans-
fers, but appear to the system as two
separate controllers. Plus, they eliminate
the need for costly yet under-utilized tape
controllers.

Smarter controllers work better.

A unique dual bipolar microprocessor
architecture makes Spectra Logic multi-
function controllers smarter. While one
micro controls disk functions, the second
micro controls the tape and CPU inter-
faces. Dedicating a processor to time
sensitive, high speed disks maintains
precise control over the disk’s high data
rates. Meanwhile, the other micro can
handle data transfers and control of the
tape and host interface without losing
performance or reliability.

Smarter software works better, too.

Most controller houses avoid the subject
of software, but our Spectra Stream™
makes a big difference in system perform-
ance. Our streaming software for popular
DEC and DG operating systems can back
up an entire 80 Mb drive in only 7 minutes.
It supports SAVE, RESTORE and VERIFY

in 100 ips streaming mode with auto-
matic disk ECC and multiple re-tries for
tape. And Spectra Stream backs up only
recorded sectors to save back-up time and
tape.

Put us to work today.

Spectra Logic promises you easier inte-
gration, lower service cost, and improved
customer satisfaction. It sounds like a big
promise, but it’s easy when you ship con-
trollers that work. Make us prove it. Circle
our readers’ service numbers for general
information. For faster, more specific
answers, clip the coupon or call our
national sales manager Bob Carter at
(408) 744-0930.

Mail to:

SPECTRA LOGIC

1227 Innsbruck Drive
Sunnyvale, California 94086

Tell me more about your disk/tape con-
trollers for: 0 DEC [ Data General

O Texas Instruments [ Perkin-Elmer
Anticipated quantity:

I'm interested in: [J Single functlon
[ Multifunction [J Spectra Stream™ soﬁware,

My need is: J Immediate [ 6 months or |
longer [ Reference only

Spectra Stream is a trademark of Spectra Logic Corporation
©1982 Spectra Logic Corporation

SPECRA LOCIC
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VCR backup

Is cost-effective,

but lacks credibility

Corvus Systems Inc., San Jose,
and Alpha Microsystems, Irvine,

Calif.,

reportedly cost-effective solution to
the problem of Winchester backup:

have a monopoly on a use of a home video -cassette

New International
b ke on s el O

Series meets the world’s toughest
safety standards... patented VDE

transformer con- ance of your prod-
struction features ucts throughout
separate, fully iso- the world to save
lated primary and : ; you time, trouble
secondary wind- - ; = and money.

P d VDE Transf C

COMPARE FEATURES

» VDE Transformer Construction

M Meets Domestic and Foreign
Safety Standards: UL, CSA, IEC,
VDE, BPO, ECMA, CEE

dPower-one

ings. Also, each unit provides world-
wide AC input capabilities: 100, 120,
220, 230, and 240 volts, 50/60 Hz.
The end result? Simplified accept-

ONLY THE INTERNATIONAL SERIES HAS THEM

1 Worldwide AC Input Capabilities
100/120/220/230/240 VAC

W Industry Standard Packages

Still at Low POWER-ONE Prices!

“Innovators in Power Supply Technology”

D.C. POWer surpLIES

Power One Drive, Camarillo, CA 93010 * Phone: 805-484-2806
805-987-3891 + TWX: 910-336-1297 + Outside CA call toll-free: 1-800-235-5943
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recorder. The method’s advantages
include a capacity of more than 100M
bytes per tape, low media cost and
data integrity (through cyclic-
redundacy-checking error correc-
tion and redundant-recording tech-
niques) that equals floppy-disk
drive performance. But despite
those advantages, and the enthusias-
tic customer response Corvus and
Alpha Micro claim for VCR backup,
industry analysts do not expect the
technique to win wide acceptance.

Alpha Micro’s director of future
systems development, Robert Cur-
rier, says part of the problem is the
emphasis on the speed of such
alternatives as streaming-tape
backup. “True, VCR backup is much
slower. But rather than speed, we
emphasize convenience,” he says.
“Using our AM-610 VCR controller
board, the time-of-day clock incor-
porated into our system software
and any programmable VCR, backup
can be accomplished in the middle of
the night without operator inter-
vention.”

Currier says Alpha Micro’s ulti-
mate customer base of small-
business end users are happy with
the ease and reliability of VCR
backup, but the biggest selling point
is its cost-effectiveness. “A stream-
ing-tape drive with controller costs
in the neighborhood of $2000 in
single-unit quantities,” he says.
“And our VCR controller board with
an ordinary VCR costs only slightly
less. But the real savings comes in
media. You can get 20M bytes on a
$35 cartridge, so media for 100M
bytes costs $165. Compare that to
100M bytes on a $12 video tape.”

Bill Lanfri, district manager for
Corvus, lists the same advantages
and liabilities for the Corvus
Mirror. “And the advantages win,”
he says. “Over half our Winchester
systems are shipped with the
Mirror controller board, and more
are added later. We've had no
problems with data reliability. The
system writes each piece of data
four times. Yet backup of our
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Robert Currier, Alpha Micro's director of
future systems development: “True, VCR
backup is much slower, but we emphasize
convenience."

5M-byte Winchester takes only
about 11 min.”

But Ray Freeman Jr., president
of Santa Barbara, Calif., consulting
firm Freeman Associates and au-
thor of Resolving the Disk Backup
Dilemma, discounts the chances of
VCR backup’s making inroads into
the OEM backup market. “VCRs
weren’'t designed for recording
digital data,” says Freeman, “and
the redundant recording techniques
necessary for data integrity make
them unacceptably slow for anyone
other than the hobbyist or the
owner of a small-business system
who wants to use the VCR for other
purposes.”

Also a factor, Freeman says, is
that a consumer product for
entertainment simply doesn’t have
credibility in a computer environ-
ment, a sentiment that Alpha
Micro’s Currier echoes. “A comput-
er person used to 6250-bpi tape
drives looks askance at a VCR,” he
admits.

Andy Roman, an industry consul-
tant based in Newark, Calif.,
agrees. “Besides,” he says, “com-
puter-service organizations are not
equipped to deal with VCRs. And
even though there are cost advan-
tages, VCR backup won't take off
without marketing. And the VCR
manufacturers have no active pro-
gram.”
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Perhaps the final comment on VCR
backup’s fate in the OEM market is
the demise of the only company yet
to offer an OEM VCR-backup
subsystem, Burlington, Mass.-
based Pixel Corp.

Yet Alpha Micro and Corvus say

controllers, and Alpha Micro’s
Currier says he’'ll even lend
technical assistance to any company
interested in implementing such a
board. “The more companies the
better,” says Currier. “As I see it,
the only thing VCR backup lacks is

they will continue to offer their VCR  credibility.” —~Kevin Strehlo

Now |
your computer
can see

like a hawk!

Datacube 0 yo U
video I/0 capability. . . economically.

Put sight in your present system by mating your computer with our
Video Graphics boards. They digitize and display information in real time
from standard video cameras for MULTIBUS™ and Q-BUS ™ systems....
without host computer intervention.

Datacube boards provide reliable, low cost vision for robotics,
inspection, medical imaging, teleconferencing, animation, etc. Available
for both monochrome and color
monitors.

See how easy it is to make
your computer see like a hawk. Call

or write Datacube Incorporated,
4 Dearborn Road, Peabody,
MA 01960, Telephone:

(617) 535-6644.
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TS TIME YOU
PUT YOUR NAME
ON THE LINE.

Introducing the new GE 3000 family of printers.

WHEN WE DESIGN A PRINTER, WE HAVE YOUR IDEAS IN MIND.

When you put your name on this line of printers, you'll find the GE 3000 family is the best
idea you ever had.

At GE, we've developed a very basic philosophy...when an OEM speaks, we listen. It sounds
simple, but just try talking to other suppliers.

The new GE 3000 family of serial printers is the perfect example. Compact, lightweight,
and functionally styled, these tabletop matrix printers are specifically engineered for the OEM
supplier.

Our new line of six printer models offers cost effective solutions to virtually all your printing
requirements. Standard print quality from 180 to more than 500 cps. Near letter quality from
100 to almost 200 cps. 80 and 136 column models.

A full range of standard features such as 72 X 72 dot/in. graphics with precision paper
movement, self-threading paper load mechanism, close tear-off, six part forms capability, popular
parallel and serial interfaces, and local and downline configuration selection with non-volatile stor-
age. Plus a range of options and paper handling accessories for office and factory applications.
And everything backed up by worldwide GE service.

Now You CAN SOLVE YOUR CUSTOMER’S NEEDS
EFFICIENTLY AND EFFECTIVELY.

The GE 3000 family is designed to offer OEM’s the advantage of single-design simplicity. ..



without the application limitations of a single model product line.
T#He GE 3000 gives you configuration flexibility. Application flexibility. Design common-
ality and price/performance leadership.

OF COURSE, INNOVATIVE IDEAS ARE NOTHING NEW TO GE.

Our roots go back to Thomas Edison. It was in his tradition that in 1969 we introduced the
first electronic data printer with modern LSI circuitry. Since then, we’'ve continued in that inven-
tive spirit, supplying OEM’s with the finest in advanced printer solutions...longer than any
other printer supplier.

General Electric. We're the industry leader in electronic printing. After all, we pioneered
the industry in the first place.

First In Electronic Printing.

For the solution to your printing needs, call TOLL FREE 1-800-368-3182,
General Electric Company, Data Communication Products Department IN3S1, Waynesboro, VA 22980.
In Virginia, call 1-703-949-1170.

GENERAL & ELECTRIC
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NEW!
UPS!

From
WELCO!

As president of Welco Industries, Inc., I'm
proud to announce the latest in our innova-
tions — a new Uninterruptible Power
Supply. This UPS 400 provides a
clean, transient free sine wave
output at up to 400 VA continu-
ously. The output voltage is
maintained within + 3% while
output frequency varies
less than 1%.

It's particu-
larly designed to
keep your mini
computers and mi-
croprocessors operat-
ing in spite of glitches,
spikes, brownouts, and
power outages. You don't
need line conditioners or
dedicated lines
when you
use the
Welco UPS
400.

We've de-
signed the
UPS 400 to
fit a standard
19 inch rack F3
for easy inte-
gration with an existing
system without tying up floor space. Our engineering department
has designed many other excellent features into the unit.

Incidentally, Welco, with its predecessor divisions, has been
producing specialized electric motors since 1874 and we've been in-
volved in the electronics industry since 1962. We've been supplying
aerospace products for over 30 years. This combined experience
has gone into the UPS 400 — for the best in an uninterruptible
power supply.

Write or call Welco's sales department for complete technical
information.

WELCO INDUSTRIES, NG

Yours for Steady Power,

A R

Derek Howard,
President

S WELCO

INDUSTRIES, INC.

Subsidiary EAC Industries, Inc.

9027 Shell Road
Cincinnati, OH 45236
513-891-6600
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18-22 “Communications and the Future” Conference,
Washington, D.C., sponsored by the Fourth General
Assembly of the World Future Society. Contact: Eric
Seaborg, 1982 Assembly Committee, World Future
Society, 4916 Saint Elmo Ave., Bethesda, Md.

20814-5089, (301) 656-8274.

19-21 1982 Summer Computer Simulation Conference,
Denver, sponsored by the 1SA and scs. Contact:
Marvin F. Anderson, General Director, scsc, Depart-
ment of Electrical & Computer Engineering, Univer-
sity of Colorado, 1100 Fourteenth St., Denver, Colo.

80202, (303) 629-2685.

CADD Systems Seminar, Danbury, Conn., spon-
sored by Orr Associates, Inc. Contact: Orr Asso-
ciates, Inc., 21 Chambers Rd., Danbury,Conn. 06810,
(203) 748-8044.

SIGGRAPH ’82, Ninth Annual Conference on Com-
puter Graphics and Interactive Techniques, Boston,
sponsored by the Association for Computing Machin-
ery’s Special Interest Group on Computer Graphics.
Contact: SIGGRAPH '82, Convention Services Depart-
ment, 111 E. Wacker Dr., Chicago, Ill. 60601, (312)
644-6610.

26-30

AUGUST

10-11 The Future of The Communications Industry, New
York, sponsored by The Yankee Group. Contact: The
Yankee Group, 89 Broad St., Boston, Mass. 02110,
(617) 542-0100. Also to be held August 17-18, Palo
Alto, Calif.

“The Uncommon Carrier: New Opportunities in
Carrier Services” Seminar, New York, sponsored by
The Yankee Group. Contact: The Yankee Group, P.O.
Box 43, Harvard Square, Cambridge, Mass. 02138,
(617) 542-0100. Also to be held August 17-18, Palo
Alto, Calif.

10-11

15-18 Second International Computer Engineering Con-
ference and Exhibit, San Diego, Calif., sponsored by
the Computer Engineering Division of the American
Society of Mechanical Engineers, 345 E. 47th St., New

York, N.Y. 10017,(212) 644-7100.

18-21 Asian Computer & Business Equipment Expo,
Hong Kong, sponsored by the Cahners Exposition
Group. Contact: Cahners Exposition Group, 222 w.

Adams St., Chicago, Ill. 60606, (312) 263-4866.

26-27 Microprocessor/Computer Control of Hydraulic
Systems Seminar, Milwaukee, Wisc., sponsored by
the University of Wisconsin-Extension. Contact: John
M. Leaman, Department of Engineering & Applied
Science, University of Wisconsin-Extension, 929 Sixth

St., Milwaukee, Wise. 53202, (414) 224-4189.

SEPTEMBER

8-10 International Symposium on Electromagnetic
Compatibility, Santa Clara, Calif., sponsored by

IEEE, EMC-S. Contact: Evangelos Tonas, EMC Sympo-
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From the Spinwriter People:

The new NEC FD 1165 diskette drive.

NEC Information Systems, Inc.

Half the space/twice the capacity. uses only DC voltage, and cuts power Ease of installation. Vertical or horizontal
Boost your profit margins and add and power supply costs. These are just mounting. Without modification.

new capabilities to your system with  a few of the technical extras you get. By now you get the idea.

NEC's new Model FD 1165 diskette Reliability. An MTBF of 24,000 hours—  Find out more about NEC's new Model
drive. over 5 years usage at normal duty cycles  FD 1165 diskette drive. Call your
USiIlg half the space of conventional —an MTTR of 30 minutes and 2 60% nearest NECIS sales office to order an

double-sided, double - density 8-inch  parts reduction, make the Model FD 1165  evaluation unit today.
drives, you can put two drives—3.2  the most reliable product in its class.
megabytes—in the same area where
1.6MB used to fit. And get extra user
benefits like disk sorting, storage -
backup, and archiving, all at less cost

NEC Information Systems, Inc.

Home Office: 5 Militia Drive, Lexington,
MA 02173, (617) 862-3120

Eastern Office: 36 Washington Street,
Wellesley, MA 02181, (617) 431-1140

,1

per i N Central Office: 551C Tollgate Road
fhlfsﬁﬁﬁ?n - rlec? a‘si“(‘;‘:lruses :R\ Elgin, IL 60120, (312) 931-1850
el ¥ Rl g’u i West Coast Office: 8939 S. Sepulveda
add this rgguct, ad\yantage : Blvd., Suite 330, Los Angeles,
with no efdditional cost ' (490045, (213) 670-7346

y i
Get the usual NEC :
product extras. I
Technical features. NEC's i
patented microprocessor- :
controlled head loading k--"
mechanism. Microprocessor *.
control of spindle speed, head . NEC's new Model FD 1165

diskette drive doubles your
storage capacity—from
1.6MB to 3.2MB—without
doubling your space.

positioning and internal diagnostics. At

A unique cam that loads heads softer "
on the diskette surface to extend - Sy
media life. A special direct drive motor

that eliminates belts and pulleys,

| |

{

§

3

\\I -
v -
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TERMINALS FROM TRANSNET

PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN 36 MONTH LEASE PLAN

PURCHASE PER MONTH
DESCAI 12M0S. 24 MOS. 36 MOS.
LA34 DECwriter IV Forms Ctrl.... $1,095 $105 § 58 § 40
LA100 Lstter Printer RO 10 106 T2
LA120 DECwriter Ill KSR 2 12 B
LA120 DECwrtter lil RO 00 112 75
280 155 106
CRT % % 6
CRT 15 61 &
VT125 CAT Graphics a5 185 119
VT131 CRT DECscope ... 7 B 6
CAT DECscope . ....... 10 106 T2
VT18XAC Personal Computer Option 230 128 86
TI745 Portable Terminal < 153 85 58
T1785 Bubble Memory Terminal ] 249 138 93
LS MM 11780 Forabis KSH, 20 CPS. || 239 23 1% o

L] A Fan =

ILERGVLUSUNESR 11767 portable KSR, 120 CPS ... 2845 273 152 102
TI810 RO Printer ............. 165 162 90 61
TI820 KSR Printer ... ... 21% 211 17 80

ADM3A CRT Torminal ......... 55 5 M
WV R S 0= M ADMS CAT Torminal ... .. . 85 6@ 36 24
ADM32 CRT Terminal ......... 1,165 112 65 42
EXCEL 12 CAT Terminal . ... 1505 153 85 58

EXCEL 42 Smart Buffered CRT.. 995 % 54 36
COLORSCAN 10 Color CRT ...

910 CRT Terminal ...

DATAMEDIA

S SRV B 525 CRT Terminal . . .. 850 8 46 31

950 CRT Terminal ... 1,075 103 57 39

Letter Quality, TSRO ........ 2,895 278 154 104

NEC SPINWRITER [ipeslinflbid A 3205 316 175 119
2030 KSR Printer 30 CPS ... 1185 115 67 43

GENERAL ELECTRIC [Prpeprriptinnsby e - S 2185 211 117 80

MX-80 F/T Printer ............ 5 N2 2

MX-100 Printer .............. 895 86 48 32

: E0400 4 Channel Stat Mux .. ... 1,525 147 82 55
QLS 2 £0500 8 Channel Stat Mux . ... 2050 197 110 74

FULL OWNERSHIP AFTER 12 08 24 MONTHS « 10% PURCHASE OPTION AFTER 36 MONTHS
ROCOMP -
® ODOR P8 D

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

P
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800-526-4965 0 D

DATA PROCESSING SYSTEMS IN
THE AUTOMOTIVE INDUSTRY

Frost & Sullivan has completed a 334 page report which
provides an analysis and forecast for Data Processing
Systems in the Automotive Industry. Industry trends are
traced to the present and the auto industry needs are
discussed as a forerunner of the sales forecasts. Five
year forecasts for sales to dealers in dollars and units
are provided by these delivery methods: batch, on-line,
and in house data processing systems. The information
systems market is further broken out by these applica-
tion areas: finance and insurance; parts inventory
accounting systems; service merchandising and
scheduling; factory communications. Competitive
market shares are determined for each category. For
the auto aftermarket, five year forecasts in dollars and
units are provided for information systems used by
warehouse distributors and jobbers. The major vendors
are profiled. The impact of Volkswagen and Toyota
(through their Toyota Dealer Network) into the data
processing market is assessed. The move toward dis-
tributed processing systems is evaluated.

Price: $1,000. Send your check or we will bill you. For
free descriptive literature, plus a detailed Table of Con-
tents, contact:
FROST & SULLIVAN
F 106 Fulton Street
5 New York, New York 10038
(212) 233-1080
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14-16

14-15

15-17

20-24

20-24

21-23

21-23

21-25

sium, P.0. Box 70577, Sunnyvale, Calif. 94088-4577,
(408) 743-60217.

DPMA Conference and Business Exposition,
Tampa, Fla., sponsored by Pinellas, Polk and Tampa
Chapters of the Data Processing Management Associ-
ation. Contact: Stan Allen, Chairman, Tampa Chap-
ter, DPMA, P.0. Box 2045, Tampa, Fla. 33601.

Wescon '82 High-Technology Electronics Exhibi-
tion and Convention, Anaheim, Calif., sponsored by
Electronics Conventions, Inc. Contact: Eileen Algaze,
Communications Coordinator, ECI, 999 N. Sepulveda
Blvd., El Segundo, Calif. 90245, (213) 772-2965 or
(800) 421-6816.

“Requiem for Paper: The Voice & Electronic Mail
Explosion” Seminar, New York, sponsored by The
Yankee Group, P.0. Box 43, Harvard Square, Cam-
bridge, Mass. 02138, (617) 542-0100. Also to be held
Sept. 28-29, Sunnyvale, Calif.

LAN ’82: Local-Area Networks Conference, Los
Angeles, sponsored by Information Gatekeepers.
Contact: Information Gatekeepers, Inc., 167 Corey
Rd., Brookline, Mass. 02146, (617) 739-2022.

COMPCON FALL’82, Washington, D.C., sponsored by
the IEEE Computer Society. Contact: COMPCON FALL
'82, P.0. Box 639, Silver Spring, Md. 20901, (301)
589-3386.

The International Symposium on Subscriber
Loops and Services, Toronto, Canada, sponsored by
the IEEE. Contact: John D. Fahey, General Committee
Chairman, Fl. 22, 393 University Ave., Toronto,
Ontario M5G 1W9, (416) 599-6264.

International Technology Exposition, San Francis-
co, sponsored by Control Data Corp. Contact: W.M.
Shaffer, Control Data Corp., 8100 34th Ave., S.,
Minneapolis, Minn. 55440, (612) 853-5748 or (800)
328-1870.

Southeast Computerized Office Equipment Expo,
Atlanta, sponsored by Cahners Exposition Group.
Contact: Cahners Exposition Group, 999 Summer St.,
Stamford, Conn. 06905, (203) 964-0000. Also to be held
Oct. 5-7, Dallas, Texas.

International Business Equipment Exhibition, Ja-
karta, Indonesia, sponsored by the Indonesian Gov-
ernment. Contact: Jeff Wolf, TMAC, 680 Beach St.,
Suite 428, San Francisco, Calif. 94109, (415) 474-3000
or (800) 227-3477.

OCTOBER

5-7

11-14

NEPCON CENTRAL ’'82, Rosemont, Ill., sponsored
by Cahners Exposition Group. Contact: Cahners
Exposition Group, 222 w. Adams St., Chicago, Il
60606, (312) 263-4866.

Information Management Expo & Conference, New
York, sponsored by Clapp & Poliak, Inc. Contact:
Clapp & Poliak, Inc., (800) 223-1956.
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Getting the jump
on DEC-compatible Winchesters

You've got to keep

: : . W TEMS
hopping to be a winner in Py oxz::::gs:s e
the DEC-compatible world, RLX3010 319MB g 10 4Mg
and Charles River Data fixed removable
Systems has been out p }‘fggl‘_eggf oy
front with innovative A\ RLX3001 | 312MB 1.OMB
technology for eight A . fixed double-sided
years. Now we've ?ﬁg%‘_ﬁ:ﬁer floppy
taken abigjump g™ g 2)
abieat] witl: tale ; \\/ TWO SINGLE-BOX COMPUTER SYSTEMS
LX3 - Model Description
new RLX3010 ! . < RLX3010B | Same as RLX3010, plus built-in
disk, featuring f\ \m ! Q-bus backplane
removable | . $1 0 Same as RLX3001, plus built-in
Winchester ‘ ’ Q‘i"’“s baCkP':’I‘e -
* Q-bus compatibility under
backup, RLO2# RSX-1IM RT11
software - 4 il . LSl-r} 1 proce;sor. me'r;rl\ory, and
ibil- & P — interface cards available
.comanbll 4 ’ £ ! - » Complete system in 7-inch
ity,and ¢ /B - enclosure
22-bit « Substantial quantity discounts
address- available
ing.
.
Optional
Q-bus backplane
and floppy
backup, too
To build a potent yet
remarkably compact,

economical single-box
system, choose the
RLX3010B with built-in back-
plane. Just plug in LSI-11 processor,
memory, and interface boards,

Optional Y and cut cost, space,

Q-bus cabling, and power

backplane R requirements sig-
g _ nificantly. And for

even greater economy, there’s

- Removable Y 3
= Winchester dri ozl n g the RLX3001 with RX02-compatible
Removable R e .rf_ff’i‘f»’”"%f;’%| floppy backup (see chart).

For more information, contact
Charles River Data Systems, 4 Tech
Circle, Natick MA 01760, (617)
655-1800; Western Region (602) 863-
7739; Europe (44) 4955-56545.

Winchester backup
Introducing a uniquely sensible
approach to Winchester backup: a
second Winchester. The RLX3010
combines a 31.2-megabyte,
8-inch, fixed Winchester with a
10.4-megabyte, 8-inch, removable-
cartridge Winchester. Each on a

separate spindle. Use all 41.6-mega- O o SR
bytes for data and programs. Then Winchester Consdpe
use the 10.4-megabyte cartridge cartridge

for program swapping or high-

Fixed
Winchester
drive

i RUX300 —m

speed, file-oriented backup. With The RLX3010 fits in a 7-inch-high |

the fixed disk running. A front table-top or rack-mount enclosure. ES RIVER
panel diagnostic console permits Yet it's equivalent to four DEC RLO2s

off-line testing. (at 40 inches tall and 300 pounds). DATA SYSTEMS

* DEC is a registered trademark of Digital Equipment Corporation
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201s and 202s: Your Choice

2018 ‘
universal vdla <y siciio ‘

—

,
Us

'Ufj Universal Data Systems
5

XMIT ==
REC =~
POWER E
:

TEST

New packages, new prices and new features offer you a
wider range of choices from UDS’ popular 201 and 202
modem families.

Choice #1, $695* — a 201B with these just-added fea-
tures: self-test, digital loopback, end-to-end test, anti-
streaming protection. 2400 bps, dedicated line.

Choice #2, $775* — a 201C now offering self-test, end-
to-end test (half-duplex mode), built-in satellite option,
and a talk/data selector switch. 2400 bps, dial-up line.
*Single unit prices.

I e Qystems
1 rsal Data System |
Uu Universa |
5 ) i

£57 =

Choice #3, $425* — a 202T with self-test capability and
anti-streaming protection as new features. 0-1800 bps,
dedicated line.

Choice #4, $475* — a 202S featuring new self-test, talk/
data selection and built-in satellite option. 0-1200 bps,
dial-up line.

All these new choices are operationally Bell-compatible.
For details, call your UDS distributor or contact Universal
Data Systems, 5000 Bradford Drive, Huntsville, Alabama
35805-1953. Phone 205/837-8100; TWX 810-726-2100.

"Confidence in Communications”

12 Universal Data Systems

@ MOTOROLA INC.
Information Systems Group

DISTRICT OFFICES: Summit, NJ, 201/522-0025 » Blue Bell, PA, 215/643-2336 * Atlanta, 404/998-2715  Chicago, 312/441-7450 » Columbus, OH, 614/846-7478
Dallas, 214/385-0426 * Englewood, CO, 303/694-6043 * Houston, 713/988-5506 ¢ Santa Ana, 714/972-4619 » Sunnyvale, 408/738-0433 * Boston, 617/875-8868
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CORPORATE & FINANCIAL

Intertel’s Horton caters
to ‘uptime’ fanatics

David F. Horton welcomes the
impatient of the networking world,
those who want to kick out the front
of a CRT screen if they do not get
3-sec. response time. As recently
appointed president of Andover,
Mass.-based Intertel, Inc., he leads
a company whose business is to
understand the difference between
98- and 99-percent uptime and that
specializes in network-management
and -control for time-critical appli-
cations.

“Users have changed as the
complexity of networks has
changed,” says Horton, who joined
Intertel in early March after three
years at Prime Computer, Inc.,
most recently as vice president of
corporate development. He charac-
terizes the new users not as
technicians, but as impatient busi-
ness types who are just beginning to
understand the costs of downtime.

A tough and responsive attitude
fits the bill for the small company
aiming to provide the mortar that
binds the networks of corporate
giants and keeps networks alive by
anticipating problems before they
occur. Some of these users can
recite how much business passes
through their network each minute
of the day, says W. Harry Vickers,
vice president of corporate develop-
ment for the company. Examples,
he says, are major airlines, which
can process $10,000 worth of
information per min., and brokerage
firms, which can process more than
$1 million per min. “Applications in
which we make our mark are those
in which the value of the transaction
over time degrades rapidly. There
is a fundamental difference in 98-
versus 99-percent (uptime), for
example, the volume of transactions
at a bank,” he notes. About 52
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percent of Intertel’s customers are
financial institutions, says C. David
Hetrick, vice president of market-
ing.

The mark Intertel is making is no
different than the one it has focused
on over the past two years (MMS,
March, 1980, p. 83). Its bread-and-
butter Series 90 network-control-
and-management system recently
was enhanced as the 90/15, which
monitors network performance. The
90/15 helps network operation
managers anticipate, identify and
isolate performance problems, in
the electrical part of a network. It
also can store information about
those problems in a database. Data
are displayed in color or black and
white on local or remote terminals.
“As networks get more complex,

few companies know what is on
them,” Horton explains, citing a
need to know who is on the network -
and to measure and/or anticipate
problems.

Horton explains that some large
network users employ 15 to 20
night-shift people, who manually
sort service-report and trouble
tickets. The market to automate
this procedure is enormous, he says.
The market might have been as
large as $80 million in 1981, and
Intertel led the field with about 30
percent of the sales, followed by
Ralco-Milgo, Inc., Codex Corp. and
General Datacomm Industries, re-
ports J. Thomas Markley, president
of JTM Associates, a Plymouth,
Mass., network consulting firm.
Although the market will enjoy a
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30-percent annual growth rate over
the next five years, Markley does
not expect any near-term major
technological breakthroughs.

Markley points out that Intertel
is in a good technical position to take
advantage of any market growth,
mainly because of the skill of former
president and founder Jerry L.
Holsinger, now chairman and vice
president of engineering. “Jerry is
an outstanding, brilliant engineer,”
says Markley. “One of the compa-
ny’s weaknesses is that Jerry did
not bring in a day-to-day person
earlier.”

Holsinger tried unsuccessfully to
step aside as president in 1978 when
he hired 1BM Corp. alumnus Sey-
mour Rosen as his successor. But
Rosen left after only nine months,
and Holsinger resumed control of
the company. He was hesitant in
choosing another president, which
he admits cost the company in
innovation over the past three
years. “(As president), I had less
time to get out with users. I get the
most fun out of seeing what
solutions are for users by talking
with them,” Holsinger says.

New company president Horton
is in a somewhat tense position to
prove himself under the watchful
eye of the founder. Holsinger, other
members of the company and those
who know Horton well exude
confidence in Intertel’s new leader.
Nearly all reiterate two remarks:
Horton is very bright, and he has
strong interpersonal skills.

“Dave gets people with divergent
interests to work together in the
same direction, which is a key asset
for the chief executive officer,” says
Kenneth Fisher, former president
of Prime and Horton’s former boss.
The two men have had a working
business relationship for about 12
years. Fisher adds, “Integrating
people is a challenge. That's why
this skill is the key one. He'll bring
all of the Intertel talent to bear on
the issues that will focus the

64

company.”

Fisher calls Horton a sustaining
doer, not a flash in the pan, and says
that when the two worked for
Honeywell in Minneapolis, Horton
was promoted to manage the
lackluster North Central region,
which ranked last in sales of the 14
regions. In one year, says Fisher,
Horton turned his group around to

get the top slot for three years.

At Prime, Fisher says, Horton
learned to work at growth for the
sake of profit, another important
factor in running a small company.
“He can keep his eyes focused on the
numbers part of the business as well
as people, products and market.”

Important to Horton’s reign over
the $23-million company is keeping
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Add the cost effective
Autograph terminal
to your graphics systems.
And get more users
using graphics.

A few eye-opening words for graphics-oriented OEMs:

Our Autograph terminals give you a terrific preview of
the information on your graphics systems.

Not quite as good as the preview you get on a Tektronix
terminal.

But plenty good enough to get the job done.

For about a third the price of the Tektronix tube.

Graphics and ASCII in a low-cost terminal.

And we give you something a Tektronix terminal can’t give
you. (Besides a significant savings.) Because the Autograph
retains the “smart” features of the Televideo terminals, you
get an alphanumeric, standard ASCII terminal for standard
terminal work.

We've put it all together—graphics and ASCll—in a
single, inexpensive $2000 package. We can even supply
retrofits for your TeleVideo terminals.

And we've got a simple, quiet $2000 printer that will
handle alphanumerics, or copy the graphic display screen.
Chances are we can support your graphics printer, too.

Low prices and very favorable OEM discounts help you

put more graphics on more desks for more users. For more

« Trademarks: Tektronix 4010 PLOT 10: Tektronix DISSPLA/TELLAGRAF: ISSCO INC,
CP/M: Digital Research GRAFTALK: Redding Group
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Get the Picture

sales. All designed to help you make your gﬁiﬁhics offering
the most cost effective available.

Compatible with most graphics systems.

Fully compatible with any graphics software package that

will drive a Tektronix 4010 series terminal. And full PLOT 10
software compatibility. Plus DISSPLA™and TELLAGRAF™com-
patibility. Full compatibility with your FORTRAN graphics
software. And CP/M™ applications with GRAFTALK™

Help your customers. Make more money.
Get the picture?

-y -
Send me informatio

n.

~ DATA TYPE, INC.
© 2615 Miller Avenue
[ Mountain View,
| CA 94040

' 415/949-1053

Telex 172042
~ London Sales Office
| Station House, Harrow Rd.
.| Wembley,
| Middlesex HA9 6DB



IF YOU THINK A RELIABLE TELEPRINTER

FAILS EVERY TWO YEARS,

Imagine an MTBF of over
41, years. That’s the kind
of reliability you can expect
from the Teletype® model

reduces wear; gold plating
over nickel plating on all
electrical connections and
sockets handling low volt-

43KSR, based on current field experience.

Consider how that drives down the cost of
ownership. And when you figure the 43’s low main-
tenance and operating costs, it becomes an even
better value.

More importantly, the 43 actually goes a long
way toward improving system reliability instead of
weakening it, as is often expected with a mechanical
device.

Reliability begins with features like LSI circuitry
which requires fewer moving parts and greatly

age; injection molding of many components for a
precision fit; and custom designed MOS chips.

The 43's value is also hlgﬁllghted by high quality
features like our dot matrix printhead that is capable
of delivering more than 200 million characters. You
can choose among tractor, pin or friction feeds to suit
your needs. And ergonomic features like tactile
feedback keyboards improve value by enhancing
operator performance.

When you size up reliability, the value of our
43 really shows up.

TELETYPE: VALUE SETS US APART.

’H\ Teletype Corporation. 5555 Touhy Ave., Dept, 3212-B, Skokie, IL 60077, Tel. (312) 982-2000.
o “Teletype’’is a registered trademark and service mark of Teletype Corporation.
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it focused in its vertical niche, and
controlling growth in a potentially
explosive market. He is establishing
long-term growth objectives. “The
lull in the economy is an opportunity
to gear up for growth,” he says.
Horton does not believe Intertel is
in a position to offer a total network
solution, including computers, net-
works and control elements. “You
can try to do everything, which is
impossible for Intertel, or you can
help the customers to do what they
want.” Horton’s brand of 1BM-like
handholding includes a company
quota for managers “starting with
me,” he says, to spend time with
customers. Horton plans to make
one customer call a week. Hetrick
adds that about 26 percent of yearly
revenues go to marketing and
customer service.

Vice president of corporate devel-
opment Vickers says that Intertel is
bringing the power of computing to
bear on communications problems.
“We all know the data-processing
area well enough to stay out of it,”
he says.

There is no indication Intertel
will achieve the same booming
growth of $7 million to $93 million
that Prime did in the three years
Horton spent there. Intertel has
paced itself on a 25-percent annual
growth rate. It downplays its
modem business, which contributes
less than 10 percent to revenues. No
near-term venture-capital or equity
infusions are in store, Horton says.
The company just received an
$8-million line of credit from Chase
Manhattan, New England Mer-
chants and the Deutsche banks, and
is in good liquidity shape, he adds.

Horton says his biggest task now
is sorting through available oppor-
tunities for the company, which will
go public when it is in the best
interest of the stockholders to do so,
he adds. “We’d rather get the basic
engine running smooth and fast
before taking on outside pressures,”
says Horton. —L. Valigra
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For the second time in the company’s history, Intertel founder Jerry L. Holsinger (left)
has stepped aside to welcome a new president, David F. Horton (second from left), the
former Prime vice president of corporate development. Others on the management team are
vice president of corporate development. Harry Vickers (second from right), founder of
Entrex, and C. David Hetrick, vice president of marketing (right).
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The relationship between hourly revenue loss and increases in response time of an
airline reservation system for four hypothetical airlines. Airline-reservation networks are
particularly sensitive to downtime and increased terminal-response time. The longer a
reservation sales agent waits for information responses, the fewer the people that can be
served, which results in less revenue. Airline A boards 35 million passengers annually, airline
B boards 25 million, airline C boards 15 million, and airline D boards 5 million. Airline A could
lose $180,000 per hour if system response time increases from a nominal 2 sec. to 4 sec. (100
percent).
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DATA GENERAL
ANNOUNCES LESS
OFA GOOD THING.

PRESENTING TWO ADDITIONS TO
THE MOST POPULAR FAMILY OF
COMPUTERS IN SCIENCE TODAY.

What in the world would possess us to
produce a pair of computers with much of the
performance at half the price of the most pop-
ular 16-bit Real-Time computers we make?

Tradition.

For as long as we have been in business,
whenever we could offer more computer for less,
we have always done so.

In this case, we designed the archi-
tecture, reliability and compatibility of our
ECLIPSE® family of computers into a single
chip CPU. (More on that later.)

The results of that achievement are the
S/20 and S/120 microECLIPSE™ systems
you see here.

Those who have been working with our
7" x 9" micro boards will be pleased to hear
that the S/20 follows that form factor. And
those used to our 15” form factor will be pleased
to hear that the S/120 follows that tradition.

Both the S/20 and the S/120 have the
ECLIPSE instruction set and standard Data
General I/O buses. You can also take advantage
of all the code, all the interfaces, all the periph-
erals already available.

RELIABILITY YOU CAN RELY ON.
Like the other computers in the

ECLIPSE family, the S/20 and S/120 have
some highly reliable reliability features. Like
automatic self-test on power up. Byte parity on
the S/20. And on the S/120, an advanced error
checking and correction technique implemented
through a “sniffing” function. (So called because

it continuously scans memory looking for single
bit errors before they can multiply into hard-to-
fix multiple bit errors.)

STATE-OF-THE-ART
TECHNOLOGY WHERE IT OUGHT
TO BE.

At the heart of these computers is a
single chip 16-bit CPU with features such as
parallel architecture, prefetching, pipelining and
floating point. Standard. (Those with a pen-
chant for greater speed can opt for our bit-sliced
Schottky Floating Point Processor.)

We're also supporting this new hardware
technology with state-of-the-art software. By
introducing our new Micro Processor/Advanced
Operating System (MP/AQOS). The first 16-bit

eal-Time multiprocessing Operating System
with state-of-the-art features like multiple pro-
cesses and hierarchical file structures, synchroni-
zation of event-driven tasks both within system
and application. And a Text Control System
that allows you to reconstruct the history of
every module in a program. Which makes revi-
sions go a lot faster.

These two new computers have to be
very good news for everyone working on 16-bit
Real-Time projects.

And even better news for everyone who
1s already doing so with our ECLIPSE family
of computers.

For you now have two more ECLLIPSE
family computers to choose from.

For more information, contact your local

Data General office. Or write, Technical
Product Division, 4400 Computer Drive,
Westboro, MA 01580.

€y DataGeneral
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Just recently, we startled a lot of
people by introducing our Cynthia
D100 Series of 10"2" disk drives to
the U.S. market.

Now Zap...we've struck again.

With our new Cynthia D145, the
world's first intelligent disk drive. It
combines 10MB of hard disk data
storage, 10MB of disk-to-disk back
up and a SASI*-compatible intelligent
controller...rightin the drive. So
there are no interface problems. No
disk back-up problems. Period.

Justpluginthe D145 and you're
done. Now what could be simpler?

CONTROLLER

CONTROLLER

FLOPPY

DISK CONTROLLER

Utilizing the processing power of
the intelligent, SASI-compatible
interface, the Cynthia D145 20MB
(24MB unformatted) drive handles
all error handling and protocol inter-
face functions...without separate
hardware interfacing or applications
software changes. It's all handled by
the drive, at the system level, totally

THE CURRENT
SOLUTION

transparent to the CPU. So there’s
no need to worry about differences in
transfer rates. Or addressing modes.
Or mapping functions. The drive
handles all the housekeeping func-
tions, freeing up the bus and CPU
for data processing and data base
management tasks. Neat, huh?
That's exactly why you can inte-
grate our new Cynthia D145 into
your system faster, more economi-
cally and more reliably than any
other drive available. Anywhere.
On top of all that, the Cynthia D145
offers you some of the most powerful

THE CYNTHIA D145 SOLUTION

performance features that 10"2"
technology has to offer. Like our
patented, embedded servo which
ensures accurate head positioning,
with no head alignment required.
Even after cartridge interchange.
Or our field-proven 3330 ramp load
heads and linear voice coil actuator
that deliver consistently high

htning

performance in
even the most
demanding
applications.

And there’s more.

You're also getting a
track record in cartridge
disk drives that no other disk
drive manufacturer can match.
Cii Honeywell Bull has seen to
that... with over 13,000 units
already shipped, and a demon-
strated MTBF of well over 6,000
hours.

What more can you say about our
new D145? Once you've tried an
evaluation unit, you'll probably say ...
“SASI* bon!”. (It's wonderful). A
phone call is all it takes to arrange for
off-the-shelf delivery.

* SASI™ is a trademark of Shugart Associates

QD Cynthia
Perlpheral

Corporation

3606 West Bayshore Road
Palo Alto, CA 94303

(415) 856-8181

TWX: 910-373-2088

Europe:

Cii Honeywell Bull

Cynthia OEM Division

Phone: (3) 055.55.58

Les Clayes-sous-Bois, France



Introducing the Cynthia D145:
TheWorld’s First
Intelligent Disk Drive.
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Torn between 8-bit economy
and 16-bit power?

JOX/ONOX /OX [ONJOX

Molecular gives you both.

The Molecular Supermicro
gives you the power you
want—when you want it.
Molecular’s Supermicro is already
the world’s most responsive
multi-user business computer.
Now the Performance Accelera-
tor makes it the most flexible too.

The Supermicro design pro-
vides each user with a CP/M**
compatible 8-bit Application
Processor: a Z80A and 64K of
RAM. The optional CP/M-86*
compatible Performance Accel-
erator allows any user to call up
a powerful 16-bit 8086 CPU with
up to IMB of RAM —with a sim-
ple keystroke command. The
Supermicro’s unique high speed
bus connects all users to a com-
mon data base (10 to 128 MBytes),
shared peripherals, and the op-
tional Performance Accelerator.

Applications determine

the CPU
Small business users don’t need
16-bit processors for most appli-
cations. In fact, for tasks like

word processing, 8-bit CPUs are
generally more efficient. But for
applications where 16-bit power
can be used effectively, the Per-
formance Accelerator is instantly
available.

The Performance Accelerator
is ideal for number-crunching
applications like complex model-
ing, extended spread sheets,
graphics, and photocomposition.
With a choice of processors, up
to 32 on-line Supermicro users
can stand up to their larger com-
petitors in computing muscle.
And positively embarrass them
on the bottom line.

All for an entry level price
under $8,000.
To schedule a demonstration at a
distributor in your area, call or
write Molecular Computer, 1841
Zanker Road, San Jose, CA 95112.
(408) 995-5440.

You don't have to choose be-
tween 8-bit economy and 16-bit
power anymore. Molecular gives
you both.
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*CP/M and CP/M-86 are trademarks of Digital
Research.
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France builds UNIX
environment with Pascal

While most of Europe seems to
agree on UNIX-like and UNIX-based
operating systems as the way for
further development of minicom-
puters and microcomputers, the
French have opted for Pascal rather
than c as the language with which
to create the UNIX environment and
make it portable. Pascal’s populari-
ty in France and the complete
definition of the language by the
International Standards Organiza-
tion are two major reasons for its
selection. The UNIX kernel and
utilities have been rewritten in
Pascal.

The French intend to incorporate
tools and utilities in a Pascal UNIX
similar to those in the Western
Electric offering, but that meet the
needs of Pascal users. French
schools teach Pascal as the standard
for building systems software.

The Honeywell Level 6 minicom-
puters, plus three microprocessors
—Intel Corp.’s 8086 and Motorola’s
68000 and 6809—are among the
machines chosen for the Pascal-
flavored UNIX. Versions for Digital
Equipment Corp. LsI-11 and PDP-11
machines, Hewlett-Packard Co.
computers and the Zilog, Inec.,
28000 could be available later. Most
versions are expected to appear in
the U.s. “C has been influenced to
a large degree by the DEC
architecture and the PDP-11,” says
Michel Gien, leader of France’s
Pascal project, Sol, which is based
at the French Computer Technology
Research Center, INRIA, near
Paris. “It is not obvious that C is
better than Pascal in NS16000-based
machines or Honeywell minicom-
puters,” for example. He adds,
though, that programmers used to C
will not like Pascal, and vice versa.

Before embarking on the Pascal
development project, the French
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studied the problems involved in
transporting a UNIX environment
between machines with a C compil-
er.

The Pascal system is also called
Sol. Problems that may arise with
Pascal were detected by replacing
chunks of C coding with parts
written in Pascal. As part of this
experimental comparative work,
the researchers wrote a C compiler
for Level 6 that accepts UNIX
version 7.

At a recent meeting of the
European UNIX User Group in
Paris, Gien explained that Sol is
backed by various French organiza-
tions, including INRIA itself, govern-
ment-owned telecommunications
laboratory CNET, a group of
universities and some leading
French software houses, Cereci,
Steria and ECA-Automation. Sol’s
goal is to provide tools for any
French team in industrial, commer-
cial or academic R&D.

Sol backers chose a UNIX-type
environment because it is simple,
powerful and self-contained, and
does not depend on the assembler
language of the host machine. The
French hope that Pascal will prove
as accommodating as C in portabili-
ty.

Two years into the four-year
project, Sol is achieving what it set
out to do, Gien says. The first
phase, which concentrated on devel-
oping 1S0-standard Pascal compil-
ers, has resulted in the successful
second phase of putting the core
elements of the language onto
machines that include the Level 6,
the Intel 8086, the Motorola 68000
and the National Semiconductor NS
16000. A version for the Motorola
6809 is on the way. Two other
minicomputer families receiving
treatment similar to that of the

Level 6 are the Reality 2000 and
Mitra series from the French based
manufacturers, Intertechnique and
SEMS. Reality 2000 is based on the
Microdata Reality family. The
recent phase involves integrating
the Pascal kernel and Pascal utilities
into UNIX. The number of Pascal
instructions is about equivalent to
the number of C instructions in the
source UNIX kernel, Gien says. He
expects the Pascal UNIX to be
operational by year-end.

Sol is being “tuned” to suit Pascal
users with features such as Pascal
syntax editors, but its advantages
over UNIX are not confined to
Pascal, says Gien. He notes that Sol
is written to be optimized on each
type of hardware, and to assure
portability and language efficiency
by finding the minimum code
required to move instructions from
one machine to another, Gien
explains. Pascal uses instructions,
rather than the pointers commonly
used in writing C.

Gien believes that Sol is easier to
understand and learn than c-based
UNIX, both for users and for
systems programmers poring
through a Pascal-written source
listing. In other respects, Sol
resembles Western Electric’s UNIX.
The shell resembles UNIX Version 7,
and has the Berkeley extensions.
The text editor and source-code
control systems are also similar.
Verified comparisons between the C
and Pascal versions do not yet exist.

Research institutes will get the
Sol source code “almost free,” as
with UNIX, says Gien. He predicts
that Sol’s price will compare
favorably with that of UNIX, even
with the reduced prices announced
for UNIX by Western Electric late
last year.

A version of Sol for DEC LSI-11
and PDP-11 machines is being
developed at the University of
Tunis in North Africa. Gien points
out that work at Tunis is largely
independent of the industrial orga-
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nizations cooperating with INRIA on
the other versions, so the Tunis
offering may not be suitable for
commercial use. But Gien believes
that it could be modified to meet
commercial needs.

Pascal compilers already exist for
some of the machines targeted for
Sol. But Gien stresses the need for
all the compilers to comply with the
IS0 standard to ensure portability.

Gien hopes to contact potential
users or vendors of Sol in the U.s.
The French organizations engaged
in the developing, testing and
application of Sol have established
“Club Sol,” which is open to
non-French members.

—Claire Gooding, software editor of

Computer Weekly and chief editor of
Software, both based in the U.K.

‘Parallel’ computer may hold
key to new architectures

Parallelism may be the key
feature of future computer architec-
tures—the ultra-powerful “fifth-
generation” machines that the
Japanese see as handling functions
other than the limited numerical-
processing of conventional comput-
ers.

One approach to parallelism is to
use a technique called dataflow to
execute multiple instructions simul-
taneously. A working prototype of a
dataflow computer was the subject
of a paper at a recent conference on
fifth-generation concepts in Lon-
don. The presenter was Dr. John
Gurd of the Computer Science
Department at the University of
Manchester in England.

Dr. Gurd and his colleague, Dr.
Ian Watson, are leading a team
funded by the British government’s
Science and Engineering Research
Council that aims to have a dataflow
computer ready for use on the
national scientific network operated
by SERC within two years. Its
architecture will allow computer
scientists to test data-driven lan-
guages that transcend conventional
von Neumann computer architec-
ture. These languages reject the
von Neumann approach of executing
instructions one at a time through
sequential memory-access opera-
tions under the control of a program
counter. Instead, the data circulate

74

through the dataflow machine in the
form of packages of information,
each with a token that indicates
which node in the network contains
the required primitive instruction
for executing it.

A matching unit in the system
collects the packages with the same
tokens and sends them to the same
node. The primitive function at each
node could be a copy, an add, a
subtract, a multiply or a divide. As
it passes through the node, the
packet picks up the instruction and
moves on to a processing (arithme-
tie) unit for execution.

A switching unit controls the flow
of packages between the input/
output unit, which could be a
conventional computer, and at least
one complete circular dataflow
system. The prototype working at
Manchester has one ring, with five
processors in parallel. Gurd notes
that the machine for the SERC
network will have four complete
dataflow rings operating in parallel
within two years. Each of the five
24-bit processors in the single-ring
prototype at Manchester is config-
ured around six American Micro
Devices, Inc., 2900 series bipolar
bit-slice microprocessors. The over-
all throughput is about 8™ bits per
sec.

On the commercial significance of
the dataflow computer, Gurd re-

CALL
YOUR
LOCAL
DYSAN
OFFICE

Los Angeles
(213)907-1803
Orange County
(714)851-9462
Sacramento
(916) 966-8037

San Francisco/Sunnyvale
(408) 727-9552

DC: Washington
(703) 356-6441

GA: Atlanta
*(404)952-0919

IL: Chicago
(312)882-8176
(800) 323-5609

MA: Boston
(617) 273-5955
*(617) 229-2800

MiI: Detroit
(313)525-8240

MN:  Minneapolis
*(612)814-7199

MO: St. Louis
(314)434-4011

NY: . New York
(212) 687-7122

OH: Cleveland
(216)333-3725

PA: Pittsburgh
(412) 261-0406
Philadelphia
(609) 939-4762

15.% Dallas/Ft. Worth
*(817)261-5312

WA: Seattle
(206) 455-4725

*Includes OEM Sales

Dysan Diskettes are also available
from all ComputerLand Stores,

Sears Business Systems Centers, and
many independent computer outlets
nationwide.

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

Dysan.
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WHAT IS THE

TRUE COSTOFA
DISKETTE?

If you said at least $186.50*, you're probably close. b
Confused? It’s simple. The minimum cost of a one-sided, single den-

sity 8" diskette equals the purchase price plus the cost of the time \
to fully load the data onto the disc* The adjacent diagram tells the )
story. As you can see, the purchase price of a diskette is a small

fraction of the total cost of ownership. So why not pay a
few cents more for the best diskette available? o

That's where Dysan'’s quality comes in. Dysan disk-
ettes and mini-diskettes are manufactured to

the toughest quality standards in the industry.
Every diskette is tested between the tracks

as well as on the tracks to insure you 100%
error-free recording over the entire disc

surface. Dysan quality protects your

investment of $186.50.

You know how costly time and data
losses can be should your ““bargain”
diskette be faulty. Every penny you
think you save on the purchase of
magnetic media could cost you
dearly. Why take the risk when you
can have Dysan?

Dysan iy

CORPORATION *$4.00 represents *$182.50 represents the cost of data
Dysan’s suggested loading (approximately 22 hours at
Our Media Is Our Message: retail price for a one-sided, single 11,106 keystrokes/hour at a labor cost
: ¢ density 8" diskette, packaged ten of $8.23/hour), based on 1981 Data
5201 Patrick Henry Drive to a box. Minimum total cost of Entry Management Association
Santa Clara, CA 95050 ownership = $186.50 (DEMA) National Averages.
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GO
DIRECTFOR
PREMIUM

ELECTROSTATIC

PAPERS

FOR YOUR
VERSATEC
BENSON (VARIAN)
HOUSTON
INSTRUMENT
PRINTER/PLOTTER

AND SAVE!

Crown Zellerbach has long been a

pioneer in the electrographic
papers industry, developing
premium lines of paper to meet the
specific needs of Benson, Versatec
and Houston Instrument
printer/plotters. Until now,
however, our paper was only
available with an OEM label on
the package

Now the same paper is available in a

Crown Zellerbach package and at
a substantial savings to you, simply
by going direct to CZ

The paper is the same, but at a greater

savings to you

For further information on CROWN
ZELLERBACH'S Direct Plan, Call:
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EAST TOLL FREE

(800) 631-1099

New Jersey (201) 227-7390
WEST TOLL FREE

(800) 547-6946

Oregon (503) 286-1621,
ext. 393

Electrographic Papers Division
P.O. Box 720

28 Bloomfield Avenue

Pine Brook, New Jersey 07058
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marks, “We have been pushing
dataflow just for applications like
weather forecasting. But the Japa-
nese have identified dataflow as a
possible approach for the fifth
generation—as one approach to
parallelism. The Japanese are inter-
ested in enormous amounts of
computing power even for consumer
products.”

But Gurd sees the technology as
most valuable to the market
between the consumer sector and
the user community for the expen-
sive and not very versatile super
computers, such as the Control
Data Corp. Cyber 205 and Cray
Research machines. These ma-
chines essentially execute only one
instruction at a time, but do so very
quickly and efficiently.

The prototype dataflow machine
at Manchester, which became
operational late last year, occupies a
19-in. rack, but Gurd says that
future dataflow computers could be
reduced to desk-top size. Gurd
believes that a commercial version
would sell for tens of thousands—
not millions—of dollars.

“The difficult part of dataflow
technology is the software, not the
hardware” Gurd notes. At Manches-
ter, Gurd’s team has been testing

the hardware using the dataflow
language ID (Irvine Dataflow),
developed by Professor Arvind at
the University of California, Irvine.
Arvind is now based at the
Massachusetts Institute of Technol-
ogy, as is another dataflow team led
by Professor Jack Dennis. Dennis’s
team has developed a language
called vAL (Value Oriented Algo-
rithmic Language). In Japan, the
Nippon Telephone and Telegraph
laboratories have a team working
with a language called Valid.

Another dataflow team is at
French research laboratory CERT,
Toulouse, where a machine and a
language, both called LAU, have
been developed.

In a demonstration using ID, the
Manchester team demonstrates the
effectiveness of parallelism with
tasks such as computing sums of the
numbers 1 through 700, for exam-
ple. Processing time is reduced
proportionately as additional pro-
cessors are activated.

The input/output unit is a
conventional 16-bit computer based
on the Digital Equipment Corp.
LSI-11 processor. On the SERC
network, the four-ring machine will
use a front-end computer on the
level of a DEC VAX.  —Keith Jones

DEC software houses show off
their products in Holland

The recent Europe Software ’82
in Utrecht, the Netherlands, pro-
vided an ideal showcase for the
Dutch software industry, including
several large Dutch houses special-
izing in Digital Equipment Corp.
systems and software. Most prod-
ucts were applications packages
aimed mainly at users in the
Netherlands, but several packages
possessed much wider applicability
and could interest DEC system
integrators in the uU.s. Dutch

vendors enjoy a major advantage
over software houses in many other
parts of continental Europe in that
most of their personnel speak
English, the official second lan-
guage of the Netherlands.
Products at the show included
Formatext-11, a combination of
word processing and data entry,
Apollo, a parameter-driven DIBOL
code generator intended to reduce
programming time dramatically,
and the ASDEC financial-
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FUJITSU

HAS BEEN
BUILDING
PRINTERS
SINCE 1965.

NOW YOU CAN BUY ONE.

Or a hundred.
Or five thousand.
We're ready to ship
our SP830 daisy-
wheel printer in OEM
quantities, with attractive
OEM discounts. And look
at these features:

80 cps in a daisy-wheel printer.
That's 50% faster than any competitor.

96 increments per inch—standard.
This is double the resolution offered by
other manufacturers.

4,000 hours MTBE This is the most
reliable printer of its kind.

Quiet operation. Our unique design
keeps noise far below what you expect
from an impact printer.

No printer adds more value to your
product. For more information, call us
or send in the coupon.

Fujitsu America, Inc., Printer Sales: 2945 Oakmead-|
Village Court, Santa Clara, CA 95051, 408/727-4300, |
TELEX 910-338-0047

Fujitsu Europe, Ltd.: 54, Jermyn Street, London,
SW1Y 6NQ, 01-493-1138, TELEX 263871

: Send me more information on the SP830 daisy-wheel printer.

| Name Title

: Company

| Address

L City State ZIP

R o s e S oy d
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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
Networking

Systems /4
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)

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

e Error detection and correction

* Proprietary memory management

» 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
just 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
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SIEMENS

Siemens OEM Ink Jet Printer Model 2712

The Unbeatable Combination.

Economical. Silent. Dependabile.

Siemens Model 2712 puts it all
together: exceptional print
quality...high reliability...
economical performance. It's
everything you want in an ink-jet
printer—and more—all in one
compact super-silent unit.

The 2712 is the lowest cost plain
paper non-impact printer available
today, with reliability figures far
exceeding those of the best serial

impact printers. Our printing head
has a lifetime in excess of 10 billion
characters and is protected by a
lifetime conditional warranty. If the
head ever fails, or even wears, we'll
replace it free of charge.

Our non-clogging ink-jet system is
perfect for those discriminating
individuals who require consistent
printing quality at the lowest
available cost of ownership.

For further information contact:
Siemens Corporation

OEM Data Products Division
240 Palais Road

Anaheim, California 92805
(714) 991-9700 or call

Atlanta, GA (404) 441-0882
Boston, MA (617) 444-6554
Dallas, TX (817) 461-1673
Iselin, NJ (201) 494-5311
Milwaukee, WI (414) 529-5730
Sunnyvale, CA (408) 735-7770.

Siemens. Committed to quality.
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administration system for multina-
tional applications that interfaces
with production-control and
-planning systems.

Formatext-11 is from Amster-
dam-based Infonet Automation Ser-
vices, a division of the ARC
computer services group that, in
turn, is a subsidiary of the largest
Dutech banking organization,
Algemene Bank Nederland Nv.
Infonet support manager Martin de
Wolff notes that Formatext-11 is
being run on a PDP-11/44 by a major
English-language user, The Com-
monwealth Agricultural Bureau of
Farnham Common, England, which
uses the system to capture ab-
stracts from thousands of agricul-
tural scientific papers. De Wolff
explains that the package offers the
powerful validation and field-
definition facilities of a system
dedicated to data entry without the
restrictions of maximum field
lengths and screen boundaries. It is
aimed at applications involving
formatted texts such as in catalogs,
directories, dictionaries and ency-
clopedias. Infonet uses the system
to capture medical abstracts for
Excerpta Medica, published by
Dutch publisher Elsevier of Am-
sterdam. Infonet sales manager Jan
Koning is seeking representatives
in the U.s. for Formatext-11, and
estimates that U.S. prices will be
about $15,000 a copy.

Apollo was developed by
Minihouse Nederland BV of Gouda
near Rotterdam, an independent
DEC specialist with a staff of 80.
Apollo developer Leen Kuiper notes
that the package was written in
DIBOL (there are 100,000 DIBOL
statements in a complete package)
and that the system can be hosted
by a PDP-11 or VAX machine. The
company plans to transport the
system to Data General Corp. and
Hewlett-Packard Co. machines for
which there are DIBOL interpreters.
Modules in Apollo can generate
DIBOL coding for screen generation,
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A BASIC interpreter and a family of
applications packages tailored to u.s.
users of the 1BM Corp. personal
computer were unveiled at Europe
Software in Utrecht by Holland
Automation International Bv before
the firm's u.s. exhibition debut at the
National Computer Conference in
Houston.

Describing itself as “Europe’s
leading micro software house,” Hol-
land Automation maintains offices
operating in France, Britain and West
Germany as well as in the Nether-
lands, and set up shop in the u.s. last

IBM SOFTWARE FROM HOLLAND TARGETED FOR U.S.

year in Santa Ana, Calif. Holland
Automation U.S.A., Inc., has supplied
commercial packages to 100 CP/M
sites, says parent company chairman
Tom van der Loo.

The packages for the 1IBM machine
are MS/DOS compatible and can be
customized for accounting practices in
various countries, says Alan Rout-
ledge, head of the Santa Ana
operation. The packages include
general ledger, accounts receivable,
accounts payable, inventory, invoicing
and sales analysis.

The Formatext-11 data-entry and word-
processing system from Infotext Automation
Services was demonstrated at the Europe

Software 1982 show in Utrecht, the

Netherlands.

file description, file manipulation
(including sorting) and report
writing. “The programs generated
by Apollo should be error-free. If
not, you can blame the developers,”
says Kuiper. “In Minihouse, we
have already wused Apollo to
generate an inventory-control sys-
tem with 90 program modules. It
was completed in two days.”

The first outside user to imple-
ment systems with Apollo will be
the Dutch police force based in the
Hague, the administrative capital of
the Netherlands. Apollo will be
used to generate systems for
maintaining files on vulnerable
buildings and stolen goods.

Minihouse general manager Theo
Mulder quotes 25,000 Dutch guil-
ders (about $11,000) per user
organization rather than per copy

for the full source of Apollo. Kuiper
says documentation translation is
the only non-trivial aspect of
tailoring Apollo for users of
English.

ASDEC was developed by Multi
Function Computers BV of
Culemborg near Utrecht, which,
like Minihouse, is an independent
DEC specialist and has about 100
staffers. Software manager Robert
van Agteren says ASDEC is used in
the U.s. by mailing-equipment
manufacturer Van Dam Machine
Corp. of America, West Paterson,
N.J. Multi Function developed
ASDEC for Van Dam’s parent, the
$2-billion Dutch multinational, Nv
Buhrman Tetterode. There are 20
worldwide Buhrman sites running
the system. He notes that ASDEC is
upwardly compatible across the DEC
family from the LSI-11 through
PDP-11 to VAX systems, and can be
tailored to local accounting practic-
es, character sets and languages.
Price is 85,000 guilders (about
$15,000) per copy, reduced to
one-fourth for the fourth and other
copies. Other features include Pilot,
a report  generator, priced
separately; interfaces to the
Multipas production-administration
system; and interfaces to a powerful
network-planning system called
Wasp, which employs critical-path-
analysis techniques. —Keith Jones
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Cli

IBM 3232 £

Listen closely

and you can hearit.

It’s a pleasant sound. No click-
ing or clacking. Little more than a
gentle rustle that’s usually masked
by other ambient noises. The IBM
3232 Model 51 has a non-impact,
multi-element matrix print head.
Instead of banging away at the pa-
per, imaging is done by electroni-
cally removing dots from the
special aluminum-coated paper,
exposing easy-to-read characters.

Low decibels don’t mean low
speed. The IBM 3232 gives you
burst speeds of up to 450 charac-
ters a second.

You can operate the 3232 as a
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desk-top work station for interac-
tive ASCII environments, or as a
standalone printer. And the power
of interactive computing—includ-
ing a standard APL character set—
is at your fingertips.

And now, to top it off, you can
order the IBM 3232 through our
IBM-authorized distributor net-
work. This means you can have
one on your desk fast. It’s the kind
of thing we’d like to shout about,
but making a lot of noise doesn’t
seem appropriate for the quietest
high-speed terminal we’ve ever
offered for the money.



s

The IBM 3232 Model 51

is available at over 100
IBM-authorized distributor
locations across the
country. Contact any of
the distributors listed
below.

American Computer
Group, Inc.
617-437-1100

Arrow Electronics, Inc.
Call your local
Arrow office

Carterfone
Communications Corp.
214-630-9700

David Jamison
Carlyle Corp.
800-526-2823
800-421-3112

Hall-Mark
Electronics Corp.

800-527-3272
214-343-5079 Texas

Hamilton Avnet
Electronics

Call your local Hamilton
Avnet stocking location. Or
call Hamilton Avnet
Microsystems 213-615-3950

Kierulff Electronics, Inc.
Call your local
Kierulff division

Pacific Mountain
States Corp.
800-423-2853
800-272-3222 California

Schweber

Electronics Corp.
800-645-3040
516-334-7474 New York

Wyle Distribution Group
213-322-8100
408-727-2500

Or call IBM at 800-431-1833
(in New York call
800-942-1872)

for more information.

MINI-MICRO SYSTEMS/July 1982

Laymen are target users

of nc database

The vendor of a low-cost back-end
database system for pcs is looking
for oEM affiliations. West German
electronics giant AEG Telefunken
AG, which owns word-processor
supplier Olympia, launched the
system, called Synfobase, at April’s
Hanover Fair. The company claims
that any pe can interface with the
desk-top contents-oriented data-
base machine. It simultaneously
processes as many as 32 data sets
and contains a patented single-
board associative memory system
that relieves the host computer of
all data-comparison tasks. The
machine is priced at $9000.

Synfobase is marketed in the U.S.
by Corem International Ine., Me-
Lean, Va., which is 90 percent
owned by AEG. It is Corem that is
seeking OEM opportunities, and the
product’s origins lie firmly in the
U.S. The recognition (associative)
memory at the heart of the machine
was developed by Sydney Lamb, a
lecturer at Rice University in
Houston, Texas. An associative
memory is faster than conventional
memory because it locates records
by directly examining the contents
of those records rather than by
searching for them indirectly
through the use of an index. Lamb
started work on his invention six
years ago at Yale University, New
Haven, Conn., and then quit
academic life to concentrate on the
REM project. His development
company, Semionics Laboratories,
took the other 10 percent of Corem
after Lamb sold the REM patents to
AEG last year. The West German
company says it acquired the REM
“despite tenacious competition, par-
ticularly from Japan.”

Synfobase is configured around
an STD bus and includes a Zilog Inc.
Z80 pp and 64K RAM for running a
software module called Synpatico,

machine

which handles database interroga-
tion dialogs with a user. Lamb says
Synpatico works with any operating
system software on the host pe. He
admits that some special interface
software may need to be written,
but that is available at no cost from
Corem.

The database files are held on a
Seagate Technology-compatible, 5Ya-
in. Winchester-disk drive in the
Synfobase “box.” Capacity range is
4M to 12M bytes. Another feature is
an RS232 interface, which is the only
physical link between Synfobase
and the host computer.

The REM is the only Synfobase
system component that employs a
totally innovative design, says
Lamb. It is available on one PC
board and comprises 8K bytes of
RAM and proprietary logic that
handles comparisons. The logic is
implemented in standard devices,
but Lamb notes that they will be
replaced later by gate arrays
fabricated by AEG.

One use favored by AEG for
demonstrating the Synfobase facili-
ties is a car owner’s application
questionnaire. The user keys the
instruction “show,” and then keys
one of several fields in each record,
such as “owner,” “model,” “color” or
“year”. The user then keys the
instruction “if” followed by a
condition such as a make of car. If it
is a Porsche, the user keys “If make
= Porsche.” Synfobase then re-
trieves all the Porsches in the file
and shows owners, models, colors
and years.

The user then selects vehicles
from the list that satisfy additional
criteria such as color and year built.
For example, the user could key
“from these show color and year if
year >= 1970, color = blue.” The
machine can sort by year, model or
some other field. —Keith Jones

LLNTS
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lthaica 525/300°

A computer system so advanced, the technalogy you'll need later
s already here. And walting.

. Rl
A Sthaca szsj
]
oo
‘ n~ .
‘.\\\rl

The Ithaca 525/800 gives you the ability to address Ithaca 525/800. In fact, it could be the only system
an almost unlimited number of applications in you'll ever need.
business, scientific, and educational environments. It's simply the finest price/performance Z-80" based

Its state-of-the-art hardware gives you a single or system available. And it's here
multi-user 8-bit system in one machine that handles now, waiting for your call.
5Y" or 8" floppy and hard disks. 5 X

It has a processor that's 50% faster than conven- 800-847-2088 [] ﬂ o p% v qﬂ b Q™
tional systems. A unique Cache CP/M® - MP/M® :gol%avzv York State 0nUaso™ » SUCIINS
system that’s typically 500% faster. That’s right, 57-0190 y v
500%. And up to 1 Mbyte of memory. We think as fast as you do.

It has add-on capacity built-in now, ready to expand 1650 Hanshaw Road, P.O. Box 91
when you're ready. There are no hidden costs to pay Ithaca, NY 14850
for later. Everything you need comes with the TWX: 510-255-4346

® CP/M and MP/M Digital Research, Inc ® Z-80 Zilog, Inc ™ |thaca 525/800 Ithaca InterSystems, Inc
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IN WASHINGTON

U.S. firms join forces
to keep technology edge

Government officials are monitor-
ing an effort by companies in the
semiconductor and computer indus-
tries to establish a joint-venture
R&D corporation. The objective of
the venture is to counter Japan’s
government-aided semiconductor
and computer industries and to
ensure the U.S.’s technological lead
in semiconductors and computers.

About 15 companies indicate
interest in participating. They are
NCR Corp., Burroughs Corp.,
Sperry Rand, Digital Equipment
Corp., Xerox Corp., Control Data
Corp., Mostek Corp., United Tech-
nologies Corp., Signetics, Rockwell
International, Motorola, Inc., Hon-
eywell Information Systems, Harris
Corp., National Semiconductor
Corp. and Advanced Microcomput-
er Systems, Inc. The joint venture
is expected to concentrate in six
major areas: needs assessment,
cAD/cAM, future facility automa-
tion, packaging, software produc-
tion and high-level circuit and
mainframe projects.

The plans call for a task force to
be established this summer to
undertake final design of the joint
venture, including the question of
whether it will be a nonprofit or
profit-making entity. When the task
force completes its work, it will go
to the U.s. Justice Department and
the Federal Trade Commission to
ensure that the joint venture does
not create anti-competitive prob-
lems in those industries. Govern-
ment officials report that the
anti-competitive problems would be
reduced substantially if the results
of R&D projects are given the widest
possible distribution.

Government officials say they will
be interested primarily in which
companies participate in the joint
venture, how participation is deter-
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mined and how the results of the
R&D programs are distributed. The
government would be concerned if
all of the companies in an industry
or industries joined in the venture.
The rule of thumb is that the fewer
companies that are involved, the
less likely is the chance of a violation
of the antitrust laws.

The government’s guidelines for
joint ventures in R&D provide that
“Industry-wide research projects
that include many or all firms in a
line of commerce, as well as projects
involving the dominant firm or firms
in an industry, pose antitrust
concerns. These are more likely to
restrain competition in innovation
than more limited projects involving
a few firms with lesser market

shares. A firm which knows that
many or most of its competitors are
not vigorously pursuing indepen-
dent research because of a joint
project may relax its own efforts
and acquiesce in a slow moving,
passive, unimaginative joint re-
search program.” It also states that
“the scope and duration of the
project are other important fac-
tors.”

Proper structuring can mini-
mize a joint-venture project’s ad-
verse impact on competition. A
project that is narrow in scope and
short in duration would be less
likely to have anti-competitive
consequences than a broader or
lengthier one. Confining joint activi-
ty to the earlier phases of the
innovative process rather than
extending it to the application stage
of production or marketing is a
means of lessening any possible
adverse effects on competition.

Trade barrier bills
disputed in Congress

The semiconductor and computer
industries disagree over a legisla-
tive package that will be debated by
the Congress this summer. One
measure, called the Reciprocity
Act, was introduced by Sen. John
Danforth (r.-Mo.), chairman of a
Senate Finance Subcommittee. It
would give the President authority
to retaliate against the products or
investments of any major foreign
countries that discriminate against
American investments, products or
services.

The Reciprocity Bill may be
coupled with the High Technology
Trade Act (s.2856), introduced by
Sen. Gary Hart (D.-Colo.) Alan
Cranston (D.-Calif.) and John Heinz
(r.-Pa.), which proposes bilateral
negotiations to eliminate curbs
against this country’s high-

technology export products.

The semiconductor industry sup-
ports both bills. The computer
industry opposes reciprocity, but
favors high-technology legislation.

The semiconductor industry’s
position was set forth by W.J.
Sanders 111, president and chairman
of Advanced Micro Devices, Inc., at
a Senate Finance Subcommittee
hearing. He said it is urgent that
both trade legislations be passed
this year so that it “will result in the
opening of world markets to our
exports, and address more effec-
tively industrial policies that dis-
rupt those markets.

“The semiconductor industry—
and high-technology industries as a
group—are probably the most
severely affected by the new forms
of market barriers that the bill is
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NEVER BEFORE

COULD BOARDS SO SMALL

DO SO MUCH

National’s broad new line of
NSC800-based CMOS microcomputer boards
make the impossible possible.

Our new line of low power CMOS Industrial Micro-
computer (CIM™) boards offers all the benefits you've
been looking for but just couldn't find, at any price.
Until now.

The low power consumption of CIMBUS boards
means low energy dissipation —they draw just a frac-
tion of the power of equivilent NMOS types. For your
designs, this franslates into higher reliability, portability,
battery back-up or operation. Since no cooling sys-
tems are necessary, you can design sealed enclosures
and smaller systems at lower system costs —with
speed and dependability to handle the most demand-
ing industrial applications.

CIMBUS boards thrive in environments that con-
ventional boards can't take. Ambient operating femp-
eratures can range from a low of —40°C to a high
of +85°C. Because they have inherently high noise
immunity, electrical noise is no problem, either. Also,
the Eurocard format and positive contact DIN 41612
connectors, instead of card-edge connectors, sub-

stantiallyimprove resistance fo vibration and corrosion.

These new CMOS boards are based on our NSC800
microprocessor. The PZCMOS™ NSC800 uses the
instruction set of the Z80," with performance to match.

There are currently 19 CIMBUS Industrial Micro-
computer products. And many more are on the way.

WITH SO LITTLE POWER.

CIM-801 — CPU with TMHz NSC800
CIM-802 — CPU with 2MHz NSC800
CIM-804 — CPU with 4MHz NSC800
CIM-100 —16KB RAM/PROM Expansion Board
CIM-104 —16KB RAM/PROM Expansion Board
with 8KB RAM installed
CIM-108 —16KB RAM/PROM Expansion Board
with 16KB RAM installed

CIM-201 — Serial /0 Board
CIM-230 - Distributed 1/0 Bus (DIB™)Interface Board
CIM-311 —Opto 22™ Solid State Relay Rack Interface
CIM-411-A/D Board
CIM-421 —D/A Board
CIM-602 - 9.5-inch Card Cage (8 slots)
CIM-604 - 19-inch Card Cage (18 slofs)
CIM-610 — Voltage Regulator
CIM-611 — Battery Charger
CIM-630 — Profotyping Board
CIM-640 — Extender Board
CIM-660 — Firmware monitor
BLMX-80C — Real-time, Multitasking Operating System

So even if they're located in the heat of a steel mil,
the cold of an arctic pipeline or the explosive atmo-
sphere of an underground mine, the new CIMBUS
microcomputer boards perform better than any other
product on the market.

Because that’s exactly what the Practical Wizards
designed them fo do.

So check them out for yourself. Just send in the
coupon or phone your NSC sales representative or
local distributor, today.

4 National Semiconductor

Microcomputer Systems Division

[J Also, please send me information on National’s line of over 100 Multibus™ board-level products.

(] Please have a representative call me.

National Semiconductor Corporation

l [J Please send me all the information you've got on the CIMBUS Family. ;

Microcomputer Systems Division

| TTE PHONE 2900 Semiconductor Drive
P Mail Stop 16-250
§ COMPANY. Santa Clara, CA 95051
ADDRESS
CITY. STATE ZIP EN EDN MM CE

CIM, CIMBUS, DIB and P2CMOS are trademarks of National Semiconductor Corporation.  Z80 is a registered frademark of Zilog Corporation.  Multibus is a frademark of Intel Corp.  Opto 22 is a frademark of Opto 22
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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 e Irvine, CA (714) 557 0457 » Wakefield, MA (617) 245-9160 e 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

/ Y § &Y T &5

Standard & & & 'y &KV
Features Yy gy gV
Printing Speed | 10 150 150 120 120 200
(Char. per Sec.) | 12 180 180 — — 120
12.5 s — 1808 150 =
13.312000 200 = = B
15 = — [SIBGR 180 W50
16.4 = — 2008 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 72I72

Max. Line Width (In.) 8.0 13.2 BEOR 13.2 RS
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

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.

ANnadex

© Copyright 1982 Anadex, Inc

MADE IN

FOR THE WORLD

-
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DP-9620A

DP-9000A

Silent/Scribe. The QuietrOnes from Anadex.
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DELTA'S MAPPED OUT

A WAY TO HANDLE YOUR TOP
PRIORITY SHIPMENTS
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Delta Air Express guarantees shipment to over 10,000
communities in 80 cities—on the flight you specify.

Few shipments are too large and none
are too small. If your shipment does not
get on the flight specified, rates will be
adjusted to that of regular air freight.
Local pick-up and delivery available.
Delta can ship anywhere in the U.S.
or the world, via interline connections.
Delta Air Express rates compare favor-
ably with other air express services.

Also ask about Delta DASH”-same’-

day delivery on packages up to 70

pounds. And Delta 3-D™ Air Freight—
40% off regular freight rates on high-
density shipments.

For details, call the Delta Marketing
Office in the city nearest you.

DELTA AIR CARGO. READY ALL-AROUND
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designed to address. What is
disturbing about this challenge is
that ultimately we won’t be able to
compete successfully unless mar-
kets are opened and the effects of
foreign industrial policies are dealt
with,” Sanders said.

Where U.S. companies and work-
ers have high export potential, the
bill reported by this committee
must direct U.S. negotiating priori-
ties to attack market barriers that
frustrate U.S. competition, he
added. This is especially true where
a protected home market serves as
a base from which foreign indus-
tries offer extremely aggressive
competition in the U.s. and in
third-country markets. It is most
likely that he was referring to
Japan.

Sanders says procedures provid-
ed by statute are required to
identify foreign market barriers,
establish national priorities and find
solutions to obtain additional mar-
ket access and national treatment.
“We also need a political mandate
and legal authority for negotia-
tions,” he said.

He predicted that the semicon-
ductor industry will grow from $15
billion in sales last year to $60 billion
by 1990 if the reciprocity and
high-technology bills are passed.

The computer industry’s opposi-
tion to the reciprocity bill was
expressed by the Computer and
Business Equipment Manufacturers
Association. It argued that if
reciprocity is carried to the ex-
treme, no product could be import-
ed into this country unless an equal
amount of the domestic brand of the
product were exported. In a
statement filed with the Finance
Subcommittee, CBEMA said, “Some
people have suggested that United
States Trade Policy should be based
on what they conceive to be a new
principle of retaliatory bilateral
reciprocity. As members of the
subcommittee know, this principle

MINI-MICRO SYSTEMS/July 1982
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taken to the extreme, would require
that for every product imported into
the United States from a given
country there would be one similar
product exported to that country
from the United States.”

Supporters of reciprocity argue
that it is needed because the
International General Agreement
on Tariffs and Trade (GATT) is
inadequate to meet current U.S.
trade problems. They also argue
that current U.S. laws also cannot
deal with the trade problems of the
future.

CBEMA, however, rejected both
arguments. The association said
retaliatory bilateral reciprocity
trade policies in the 1930s led this
country into the Depression. It told
the Committee, “There is no reason
to believe that the results of such a
policy of retaliatory bilateral reci-
procity would be any different in the
future. Each country would seek
special arrangements exclusively
benefitting its trade. The result was
and would be a dramatic increase in

Illustration by Jon Mcintosh
barriers and distortions resulting in
a dramatic collapse of world trade.”

CBEMA said a trade policy based
on negotiations and multilateral
trade rules will achieve benefits for
this country. It also argued that
some adjustments to the current
international trade mechanisms are
needed. CBEMA is especially inter-
ested in easing restrictions on the
free flow of investments. “For
example, barriers to international
investment flows, to international
information flows and to interna-
tional trade in services are not
currently subject to any effective
international discipline.” The associ-
ation said it supports legislation
that would give the President the
authority to enter negotiations
involving foreign barriers to inter-
national investment, services of
informational flows.

A Senate staff member reports
that the best thing the reciprocity
bill has going for it is the desire of
Congress to pass a tough trade bill
in this election year. Most of the
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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
good sense to design our Q2000 series so it could
be 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
Kou’re better off not doing yourself. The same

ere. So we found the skilled suppliers who could
make our parts and subassemblies to spec, further
reducing our assembly time.

And 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.

ouvaAnTum
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Reagan Administration, however,are
expected to oppose it. William
Brock, the White House's Special
Trade Representative, opposes the
bill except for a provision to deal
with countries that don’t offer the
U.S. free access in the “services,”
sector. The State Department is
also against it. The AFL-CIO
supports the legislation,as do many
members of Congress from areas of

the country hardest hit by imports.

The High Technology Act is
supported by almost all of the
groups involved in the legislation.
Its biggest handicap could be how
high-technology products are de-
fined. The broader the definition,
the more complex the bill becomes.
Greater complexity will make it
more difficult to satisfy everyone
with an interest in it, for example,

CBEMA supports
Telecommunications Bill

The Computer and Business
Equipment Manufacturers Associa-
tion has become an enthusiastic
supporter of the Telecommunica-
tions Bill now moving through the
House of Representatives. The
section of the bill that won CBEMA’s
favor specifically prohibits the
Federal Communication Commis-
sion or the states from regulating
the information-processing indus-
try. Language in the bill was
changed at CBEMA’s request to
make it clear that the regulatory
sections were not referring to
terminal and informational process-
ing equipment when they dis-
cussed FCC regulatory responsibili-
ties.

H.R. 5158 does give the commis-
sion a mandate to consider the
needs of dependent markets in the
regulation of transmissions. For
example, a computer manufacturer
could complain that a transmission
service was configured in a manner
that impeded the deployment of
new technologies in computers, and
the Fcc would be obliged to consider
requiring the carrier to offer a
variation in that service. But
section 201C grants no authority to
regulate the dependent markets
themselves. The regulatory author-
ity of the commission is limited to
transmission.

The House Communications Sub-
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committee pointed out that the
Telecommunications Act will affect
the information-processing industry
in only four ways:

e National defense: The Presi-
dent and the Commission can
require any person to supply
telecommunications under certain
emergency situations and in time of
war (Sec. 262).

® Interconnection: The commis-
sion establishes technical require-
ments for the interconnection of
terminal equipment to transmis-
sion services (Sec. 241). These
standards ensure that competition
is not impeded and that equipment
functions without damaging the
network or impairing the national
defense. The commission should
thus establish standards for the
manner in which terminal equip-
ment connects with a transmission
service, but such a standard could
not prescribe the internal character-
istics of the equipment or prescribe
a level of performance for the
equipment. The commission could
also establish a standard for a
transmission service that would
ensure the availability of the type of
capacity needed for a dependent
market (such as distributed data-
processing systems or information-
retrieval services) to continue to
develop on a competitive basis. The
obligation to establish separate

should its coverage be confined to
the electronics and aerospace indus-
tries, should medical devices be
included, or, as one Congressional
aide suggested, should it include
American agriculture products. The
aide said some people believe
American agriculture products are
the highest technology products
produced by the U.s.

prices and allow interconnection to
inside wiring does not apply to
cabling between computers and
proximately located peripheral de-
vices.

® Carrier involvement: H.R.
5158 protects users of regulated
transmission services by prohibiting
common carriers from burdening
those users with direct or indirect
costs of the carriers’ participation in
competitive markets, such as infor-
mation processing, and from engag-
ing in anti-competitive practices
between their regulated services
and their unregulated, competitive
activities (Sec. 211 (¢)). The bill also
provides that terminal equipment
provided by carriers installed under
tariff remains subject to regulation
for a transitional period.

® Investigatory authority: The
commission may require only such
information as is necessary to
perform its duties under the act.
Because the information-processing
industry is not regulated, the forms
of information the commission can
require from it are tightly circum-
scribed. In the case of terminal
equipment, the functions of the Fcc
are limited to the preceding three
items. In considering remedial
action regarding common carriers,
the bill expressly restricts the
commission to the use of informa-
tion on the effects of carriers on the
competitiveness of the information-
processing industry to that which is
publicly available (Sec. 510).
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The irst olution

to the Pascal dilemma.

Pascal is unbeatable for large, complex
programs.

Its structure and readability help you
write reliable, maintainable code.

But when it comes to debugging, most
Pascals are no help at all. And no matter
which version you use, you're faced with a
dilemma: stick to the "standard" subset,
and forgo some of your machine's best
features. Or use all the power of your com-
piler and hardware, but end up with a
program that's difficult to move to another
environment.

Introducing PascalSET™
Software Engineering Tools

PascalSET is a source code preprocessor
that adds three much-needed facilities to
virtually any Pascal system:

PMacro™

Lets you define extensions to Pascal, which
are expanded (before compilation) into the
appropriate code sequence. So you can use
nonstandard language features without
sacrificing portability. In fact, using
PMacro's conditional expansion capability,
you can create one version of your source
program that produces the correct code for
several different versions of Pascal.

MINI-MICRO SYSTEMS/July 1982

PTrace™

Slashes debugging time by generating a
complete execution trace— of any program,
in any environment. Procedure entries and
exits are recorded, along with values of
selected variables. Tracing can be turned on
and off by program events, and a profiling
feature identifies "most used" code to guide
optimization efforts.

PAdapt™

Adds a variety of Ada-style extensions to
Pascal, including handling of exception con-
ditions (such as bad input), explicit closure
of conditionals and loops to improve struc-
ture ("END IF', "END WHILE", etc.), and
specification of procedure parameters as
input-only, output-only, or input/output.

First Systems
Corporation.

Products for productivity.
CIRCLE NO. 53 ON INQUIRY CARD

PascalSET runs on virtually any system
supporting standard Pascal. PMacro, PTrace,
and PAdapt are also available as separate
tools.

If you're involved in large-scale system
or application development, PascalSET can
give you a big productivity boost—for a
minimal investment.

Call or write for details today.

Tell me more about PascalSET for
my system.
: Computer —

Compiler (Suppliedby ) :

Name
' Company i
Street s
. City State ______ Zip

Phone ( )

First Systems Corporation
865 Manhattan Beach Blvd.
Manhattan Beach, CA 90266
(800) 722-8679

in California: (213) 546-5581

(©)1982 First Systems Corporation
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'WE'VE GOT
THE ANSWER

The right configuration and the right software make Fast delivery, good prices and complete support make
the right system. Compumart has become the leading Compumart the logical choice for your next LSI-11 or
supplier of LSI and PDP-11 based systems by giving you PDP-11 system. We're the right answer for end users.
the right tools to solve your problem. - :

LSI-11's through PDP-11/44's give you the full range l UNIX SYSTEM Il now available—call for details. ‘

of computing power, coupled with the widest choice

of compatible mass storage peripherals available any-
where; allow us to configure your system from our stock,
when you need it. Interface options include laboratory

data acquisition peripherals, high performance multi- CAMBRIDGE DIGITAL SYSTEMS

plexers, and large capacity enclosures among others. rish

Software tools include UNIX*, TSX-PLUS, RT-11 A RROr O
and RSX-11M along with a wide selection of languages 65 Bent Street, Box 568, Dept. 7401
including C, PASCAL and FORTRAN 77. 4Mb RSX for Cambridge, MA 02139
the 11/23, micro cross compilers, graphics packages, and Call (617) 491-2700/800-343-5504
laboratory software are just a few other pieces available. TELEX 921401

CIRCLE NO. 22 ON INQUIRY CARD



SHOWS AND CONFERENCES

Exhibitors continue
to flock to SIGGRAPH

The ninth annual SIGGRAPH
conference on Computer Graphics
and Interactive Techniques, sched-
uled July 26-30 in Boston, is
expected to be bigger than last
year, says the show’s general
chairman Elaine Sonderegger. In
early June, some 145 exhibitors had
been signed, compared to 136 that
showed up in Dallas last year.
Attendance, however, is expected
to be 10,000 to 15,000—not a
significant difference from last
year’s 11,000.

This year, the tutorial courses
will number 24, up from 18 last
year, and they're divided into four
categories: CAD/CAM, animation/
visual syntheses, business graphics
and general computer graphics
information. Three CAD/CAM cours-
es include “introduction to CAD,”
given by Bertram Herzog of Herzog
Associates, and “solid modeling,”
co-chaired by University of Roches-
ter educators Herbert Voelcker and
Aristiees A.G. Requicha. In the
animation category, Hanna
Barbera’s Marc Leboy will discuss
2D computer animation.

The business graphies category
comprises eight sessions, including
graphics and databases, chaired by
Decision Resources’ Doug Neal, and
graphics design and information
graphics, chaired by Aaron Marcus
of Lawrence Berkeley Laborato-
ries. Also included in this category
will be a course called “presentation
and publication graphics,” chaired
by Joel Orr of Orr Associates. In the
general computer graphics catego-
ry, an introduction to computer
graphics will be chaired by Marceli
Wein of the National Research
Council of Canada, and the Univer-
sity of Michigan’s Richard Phillips
will give a course on low-cost
graphics.

MINI-MICRO SYSTEMS/July 1982

The courses will run the first two
days of the show, and will be held
not only in the Hynes Auditorium,
but in six nearby Boston hotels,
including the Copley Plaza, the
Colonnade, the Boston Park Plaza
and the Sheraton Boston.

The fact that many of these
courses are introductory is a
response, says Sonderegger, to
previous complaints that SIGGRAPH
in the past has been too state of the
art and research oriented. “At this
year’s SIGGRAPH,” she explains,
“there’s something for everyone.”

A full technical program compris-
ing some 35 technical papers and 11
panel discussions is also planned.
The technical papers are mostly
state of the art, and topics include
image generation, Euro-graphics,
graphics standards, modeling, user
interface, hardware architecture
and database applications.

Panel discussions will run concur-
rently with the technical sessions at
the Sheraton and the Hynes
Auditorium. These panels, com-

prised of approximately four mem-
bers each, will discuss topics
ranging from acquisition of venture
capital to CAD/CAM to health and
safety issues in computer graphics.

One panel, called “professional
work stations,” will be chaired by
Andries van Dam of Brown Univer-
sity. “Voice recognition as an input
technique” will be chaired by
Exxon’s Richard Rabin, and “busi-
ness graphics: what is it?” will be
chaired by David Luther of Lexida-
ta Corp. Tektronix Inec.’s David
Straayer will lead a panel on the
“impact of graphics standards.”

Also included in this year’s show
will be vendor forums. Sonderegger
explains that these forums are
intended to give vendors a chance to
present products to interested end
users away from the hustle and
bustle of the exhibit floor. These
forums are in four categories: future
applications, hardware trends, busi-
ness graphics and CAD/CAM.

The SIGGRAPH exhibit opens on
the second day of the show, and
such companies as Apple Computer,
Inc., 1BM Corp., Tektronix, Megatek
Corp., Ramtek Corp. and 18Sco will
present products. —Nancy Love

MINIBITS

from $26,500 to $24,500.

MINI MEMORY PRICES DROP WITH 64K-BIT CHIP USE

The adoption of 64k-bit memory technology has spurred a series of
minicomputer-system and memory price cuts. With the introduction of the vAX
11/730 in May, Digital Equipment Corp. offered a 1M-byte board of 64k-bit
memory at $9000, and priced a 4M-byte addition at $24,000. It followed with a
reduction for 16K chip memory on a 256K-byte board of 69 percent to $2400
and cut a 4M-byte VAX 11/780 increment 60 percent to $22,000. DEC has
limited the 64k memory to the 730 and 750, but indicates it will follow a similar
pattern with the 780. At Data General Corp., 64K-bit chips have been added
for the Mv/8000 32-bit mini, taking maximum memory to 12M bytes from 4m
bytes and reducing add-on memory as much as 50 percent by packaging as
much as 2M bytes on a single board. A 1M-byte module dropped from
$28,000 for 16K RAM to $16,000 for 64k RAM. Meanwhile, Prime Computer,
Inc., cut add-on memory as much as 47 percent from $36,000 for 1M byte of
16K RAM to $19,000 for 1M byte of 64k RAM. The company dropped prices of
its 250 1I, 550 Il and 750 systems to reflect the new memory prices. At
Honeywell Information Systems, Inc., 64k RAMS were used to up the minimum
memory on a DPS/6 32 to 256K bytes from 128Kk, while system pricing dropped
from $27,500 to $26,000. A DPS/6 32 with 256K bytes of memory dropped




SE RELIABLE
LITTLE OR

day's ‘e‘Verybod'y-Wants-a-piece-of—it to optimize compliance. For improved
esktop market, manufacturers are send- signal/noise ratio. Minimum media wear.
g more and more systems into the office. And increased data reliability.

; And customers are sending more and All of which comes in a high perform-
~ more back —because of drive problems. ance design, with up to 1 megabyte of
~To counter this counter-movement, storage. (Incidentally, for those who don't
- Shugart offers two solutions: need as much storage, our single-sided
Our SA460 and SA600 desktop drives.  SA410 gives you the same reliability and
Each has unique features that make the performance at an even lower cost.)
drive dependable when it really has to be. For applications that require yet more
~ Teke our 96TPI double-sided Mini- capacity and performance, we have another
tloppy,™the SA460. Its 4-step-per-track, 54" solution. The fixed disk SA600.
HeliCam™ lead screw actuator makes head Its advanced Winchester design is forti-

positioning faster. More accurate. More
reliable. So diskettes can be switched with-
out a hitch. And changes in environment
won't mean changes in data.

The heads are specially contoured
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NO RETURN.

fied with remarkably rugged engineering.
Like 4-point aircraft-type shock mounts,
which make it virtually unaffected by shake-
ups around the office. And an automatic
spindle and actuator lock, to protect the
heads and media.

During operation, microprocessor-
controlled head positioning and electronic
damping increase accuracy —and minimize
access times for increased throughput.
And to increase the range of applications,
there's up to 12.76 megabytes of storage.

Best of all, the SA600 and SA460 can
work as a team. A reliable Winchester

Both supported by applicatic
a worldwide field engineering f
rigorous testing and documentati
everything you'd expect from the
in low end drives.

Mind you, there's one thmg you
shouldn't expect.

A return on your investment.

For more details, contact Shuga
Associates, 475 Oakmead Parkway,
Sunnyvale, CA 94086, (408) 733 OIOO
Hamilton/Avnet, authorized distribut

Shugart

Right from the start.

Milpitas, CA 408/263-2600, Minneapolis, MN 612/574
Framingham, MA 617/879-1700.
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THE WRONG
DESKTOP DRIVE COULD
RUIN YOUR REPUTATION
AT THE OFFICE.




When your system is out cold because

of a drive failure, your customers don't look

at the facts.

They look at the nameplate.

Which is why, in today's critical desktop
market, your good reputation needs a good
disk drive company to protect it.

That's where Shugart comes in.

The company that invented the 54"
drive. And now has over a million in the field.
Plus more desktop drive experience than
anybody in the business.

And we've learned from it, too.

How some drives need spindle locks,
so you can move them around without head
crashes. Others call for positive media
insertion, to protect diskettes. And still others
require write protect circuitry, to prevent
accidental erasures.

Put it all together and you get one of the
lowest failure rates in the industry.

You also get the broadest desktop line
around.

Starting with our super reliable SA400.
Not only the original Minifloppy™it's the
industry standard for low end personal com-
puters and office systems. And if you want
to keep the cost low, but beef up storage and

squeeze the same
case. And at a smaller cos

Then there's our SA ) (sin
and SA460 (double-sided) 96
the most performance and capa
floppy can offer.

Our SA600, meanwhile, packs
Winchester technology ina rugged, Mini-
floppy-sized package. So you get big system
features. More throughput. And up to 12.76
megabytes of storage.

And there's more product on the way.

All thoroughly supported, with applica-
tions experts, training technicians, and a
worldwide field engineering force.

So you can keep your good name, and
we can keep ours.

For additional information, contact
Shugart Associates, 475 Oakmead Parkway;
Sunnyvale, California 94086, or phone
(408) 733-0100. Hamilton/Avnet, authorized

distributor.
hugart

Right from the start.
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8, Minneay MN 612/574-9750; Richardson, TX 214/234-3568, Fra
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Power Problem #12

HOW DO YOU FIND AN OUTLET FOR
YOUR COMPUTER POWER FRUSTRATIONS?

Answer: With a Topaz Line 2® Power
Ccenditioner.

Our Line 2 Power Conditioner delivers
noise-free, regulated AC power to all your
computer equipment, while it solves the
frustrating problems created by plug/
receptacle incompatibility.

Typical AC power is often unfit for
computer use. Momentary sags and surges
in voltage can wipe out memories and ruin a
computer program. Noise on the line often
becomes mistakes on the
disk. Line 2 solves all
these problems. Installed
between the power source
and your equipment, Line 2
provides complete pro-
tection against power line
noise, voltage fluctuations
— even brownouts.

And because the shape of your power
plug can be just as critical as the shape of
your power, Line 2 has optional panels that
provide up to eleven various receptacles —
ensuring plug compatible outlets for all
your equipment.

Don’t let frustrating power problems put
you up against a wall. Put a Topaz Line 2
Power Conditioner against the wall instead.
All models are immediately available from

stock. . .
For more information, return

ez = thiS @d with your name and
LH B address, mark the reader ser-
8

vice card, or call us:

-

ppi Topaz Electronics Division

9192 Topaz Way

San Diego, CA 92123
(714) 279-0831 —
TWX 910-335-1526
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Publisher’s Letler

Solidifying our growth

Freedman

Lewis

MINI-MICRO SYSTEMS/July 1982

A three-year growth plan we under-
took to expand and strengthen the edi-
torial staff on Mini-Micro Systems has
come close to completion with the addi-
tions of David Freedman and Geoffrey
C. Lewis. Both are associate editors,
and both have been contributing to the
magazine for a few issues. David works
with executive editor Alan Kaplan in
the Boston office to solicit and develop
contributed feature articles, while
Geoff covers the burgeoning small sys-
tems beat from our Manhattan office.

David comes to us from GML Corp., a computer-based quantitative
research and publishing organization in Lexington, Mass., which
assists members of our editorial staff in their research. David was
editor of Computer Review at GML and director of the firm’s computer
hardware database service. He previously taught physics at the
Peddie School, Hightstown, N.J.

David studied journalism at Northwestern University, and went
on to earn a B.A. in physics from Oberlin College, Oberlin, Ohio. He
has published articles on computer topics and on geophysiecs research
he performed at the Massachusetts Institute of Technology. David
has also lectured on plate tectonics, which is the study of continental
shifting, and on astronomy.

Before opening our New York office in April, Geoff Lewis had
covered computer, word-processing and office-automation develop-
ments for business and trade publications for more than four years.
Most recently, he was senior editor for Electronic News. In that
capacity, Geoff reported and wrote news stories and feature articles
about computer peripherals, small-systems and office automation.
His duties also included supervision of a national network of corre-
spondents, plus editing and layout to produce the paper’s peripherals
section and small systems pages.

Before assuming direction of EN’s peripherals and small-system
coverage, Geoff was an associate editor there and assistant editor for
Word Processing World, a monthly magazine. He has a B.A. in
journalism and American studies from Lehigh University, Bethle-
hem, Pa., and has taken advanced courses in economics and magazine

production.
/4 & /

S. Henry Sacks
Vice President/Publisher
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will free you from mini thinking.

*UNIX is a trademark of Bell Laboratories. Zilog is licensed
for Version 7 and System III by Western Electric, Inc.

PDP 11/70 is a Registered Trademark of Digital Equipment
Corporation.

Today, the OEM with big plans is thinking
Zilog’s System 8000, the Supermicro. This is the
breakthrough general purpose microcomputer
that easily stands comparison with minis such as
the PDP 11/70.+ For $29,950, the System 8000
gives you 256 KB of ECC memory, a 24 MB
Winchester disk and 17 MB cartridge tape back-
up. It is available in both 8 and 16 user configu-
rations, with up to 4 MB added memory and
higher capacity disks.

But that’s not all, System 8000 supports C,
FORTRAN 77, Pascal, COBOL and BASIC
languages operating under the acclaimed UNIX*
operating system. (Zilog is licensed for System
II1.) The System 8000 becomes even more
attractive with options that permit hardware
independent communication between computers
using the UNIX operating system.

System 8000 takes advantage of the latest in
Zilog microprocessor advances. It incorporates a
Zilog Z8001A 6 MHz CPU with memory
management. To keep your system design
options open-ended, over the next year the
System 8000 will evolve into a complete micro-
computer family offering both larger and
smaller solutions to your computational needs —
all sharing the easy-to-use high speed commu-
nications capabilities of Zilog’s Z-NET 11, local
area network.

Zilog also makes available training and
worldwide service and support for both hard-
ware and software. A variety of plans are
provided to meet the exact needs of each OEM.

Let us design you in. Call 800-447-4700,
toll-free today. (In Illinois 800-322-4400).
Ask for your free personal copy of the
Zilog “Blueprint for Success” kit. The kit
contains detailed information on Zilog’s
Supermicro and Zilog’s unique OEM
opportunities.

INTERNATIONAL SALES OFFICES
Paris 778-14-33 Munich 08106-4035
London (0628) 39200 Tokyo 03-587-0528

Z1log i

An affiliate of E¥{ON Corporation
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Cost effective answers to
floppy disk problems.

DMA answers. Standard,
accumulator transfer floppy
disk controllers can stall your
microcomputer system'’s
CPU for as long as 160 mil-
liseconds. Just to access and
transfer a sector of data to
main memory. If CPU pro-
cessing speed and system per-
formance are critical,you need
something better. That's
where Morrow Designs’ new
intelligent Disk Jockey DMA™
controller comes in. This new
breed of perpherial handles
both 5¥4" and 8" drives and
can read almost any format
In existence. Speed? Your
CPU runs at full tilt while the
DMA controller seeks and
gathers a sector of data.
How? Information transfers
to and from main memory
occur as “cycle steals” from
the system bus. And the
missing memory cycles are
transparent to the CPU total-
ling only two milliseconds
instead of the usual 80.

Build a buffer. Give the Disk
Jockey DMA a little extra memory and your system'’s per-
formance gets even better. The extra storage is used as a
track buffer. So, whenever a sector on a new track is read,
the track buffer is automatically filled with the other sec-

Ml tors on the track. The result?
Additional data on the track
is immediately available.
Without the 80 millisecond
rotational latency normally
encountered. And similar
efficiencies occur with disk
writes. Sectors in the track
buffer are conditionally writ-
ten on the disk only if a new
track is accessed. And only
one revolution of the disk

IS required.

Now, prices* All systems
listed are supplied with a
floppy disk drive, Disk Jockey
Direct Memory Access Con-
troller, CP/M** 2.2 operating
system, power supply, fan,
cables, cabinet and Microsoft
5.2 BASIC.

Even lower prices. Morrow
Designs’ floppy disk systems
with Disk Jockey™ 2D control-
lers offer the same high qual-
ity at even lower prices. Now
without memory mapping!
Fast answers. See Morrow
Designs’ family of cost effec-
tive floppy disk systems at
your computer dealer. For a somewhat more leisurely
answer, circle the reader service number below. For imme-
diate answers, phone us at (415) 524-2101.

LOOK TO MORROW FOR ANSWERS.

5% Inch Systems (formatted data)

400,000 Bytes (1) Dual Sided 48 TPI Drive $ 995
800,000 Bytes (2) Dual Sided 48 TPI Drive $1695
800,000 Bytes (1) Dual Sided 96 TPI Drive $1495
1,600,000 Bytes (2) Dual Sided 96 TPI Drive ~ $2495

OEM pricing available

*Prices subject to change without notice
Disk Jockey DMA and Disk Jockey 2D
are trademarks of Morrow Designs

**CP/M is a trademark of Digital Research

8 Inch Systems (formatted data)

500,000 Bytes (1) Single Sided Drive $1195
1,000,000 Bytes (2) Single Sided Drive $1975
1,000,000 Bytes (1) Dual Sided Drive $1495
2,200,000 Bytes (2)Dual Sided Drive $2575

OEM pricing available

5221-Central Avenue, Richmond, CA 94804
(415) 524-2101
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MEETING THE

(Sen. Paul Tsongas [D.-Mass.] ad-
dressed members of the Internation-
al Business Center of New England
recently on the topic of trade with
Japan. His remarks included some
comments about high-technology
imports and exports that are broad-
ly applicable to the computer indus-
try. We think they deserve a wider
audience and have excerpted some
of the highlights here.

Lawrence J. Curran)

Sen. Tsongas

The United States economy is facing the greatest external chal-
lenge in its history. The challenge is being mounted by the Japanese.
The issue is U.S. competitiveness in the world. There is reason for
alarm, because the Japanese are beating us in many areas, and they
are beating us badly. Even on the frontiers of high technology, where
the United States is the leader, the Japanese are challenging us as
never before.

The U.S. trade imbalance with Japan ballooned to $10 billion in
1980. It widened further to $18 billion in 1981. This year we are
sliding $25 billion deeper in the hole in our trade with Japan. Already,
Japanese companies have nailed down 70 percent of the world market
in the newest generation of memory chips: the 64K RAM. The same
companies now are aiming for the 256K RAM market. That will be the
arena for the next round in the battle for supremacy over the
all-important computer chip.

And there will be a formidable Japanese challenge in other high-
technology fields: robotics, bio-engineering—you name it. How can
we respond to the challenge? What further resources are required?
That is a question I have been asking myself for several months. At
first I had high hopes for reciprocity as the answer to our trade
problems. By reciprocity I mean U.S. reprisals against Japan or other
countries where we encounter barriers to American exports—an eye
for an eye, a tooth for a tooth.

But I have concluded that lockstep reciprocity would be a mistake.
It likely would trigger a cycle of protectionism between the United
States and its trading partners. Protectionism is no answer. It is an
opiate that would lull us into complacency while the real problems
underlying our economy persist.

Let me make some specific proposals for meeting the Japanese
challenge. First, labor and management must adopt a more coopera-
tive, less confrontational spirit. A new cooperative spirit can lead to
all-important gains in productivity. Labor should recognize the need
for automation to keep U.S. industry competitive. In return, manage-
ment should accept responsibility for minimizing displacement of
workers and for retraining them.

Continued on next page

JAPANESE CHALLENGE
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BIT PAD*
REPLACEMENT

Plug compatible
models ready for
immediate shipment

Are you an OEM with a sizeable invest-
ment in software to support the Bit Pad*?
If so, you've probably been searching for a
way to switch to modern electromagnetic
digitizers without having to change your
software.

Your search is over! GTCO’s Digi-Pad 5
family of digitizers is just what you need.
Our new Bit Pad emulation option pro-
vides a direct plug-in replacement that is
software compatible with the Serial Bit
Pad, the byte parallel Bit Pad and the ID
serial Bit Pad. This option is available for
Digi-Pad 5 opaque, translucent and rear
projection tablets in 11" x 11", 11" x 17"
and 20" x 20" sizes.

Take a good look at these standard
features and you'll see why the Digi-Pad 5
is truly an OEM’s digitizer.

(]

Electromagnetic scanning eliminates
need for magnetic biasing

® 1" Lock height allows tablet to be
built into workstation

® Strong pen-to-tablet coupling provides

immunity from CRT ‘‘noise”

Self diagnostics ensures data integrity

4-Tone audible feedback

No adjustments or preventive

maintenance

® 4-Way, field adjustable mounting

® Industrial quality

® Translucent tablets for digitizing film,
X-rays etc.

® Optical tablets for digitizing rear
projected images

A GTCO digitizer specialist is as close as

your phone. Let him fill you in on this

remarkable Bit Pad replacement.

*Bit Pad is a trad k of §
Corporation

graphics

GTICO
Corporation

1055 First Street ® Rockville, MD 20850
Phone: (301) 279-9550 Telex: 89-8471
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Second, we need to expand sharp-
ly U.s. investment in research and
development. In particular, the
government should underwrite re-
search and development in areas
that private enterprise deems too
risky or long-range, but that prom-
ise an eventual bonanza in higher
U.S. productivity.

As a further spur to technological
innovation, the U.S. ought to un-
leash joint research ventures. They
are multi-company, pooling ar-
rangements for research too broad
for any single company to under-
take. They are scarce in this coun-
try because of antitrust laws that
create needless uncertainty and be-
cause of a lack of economic incen-
tives (see “U.S. firms join forces...,”
p. 85). We ought to pass the legisla-
tion necessary to galvanize joint re-
search.

Third, we must train our people
for the high-technology age. Wide-
spread computer literacy is still a
mirage on the horizon. Our universi-
ties are low in engineering faculty.
Laboratory equipment is obsolete.
Engineering programs are over-
crowded. The United States must
strengthen its schools. We should
expand education budgets. I pro-
pose more graduate student loans,
not less. I propose more money for
modernizing laboratory equipment,
not less. I propose more enrollment
in universities, not less. I also urge
establishing teacher retraining cen-
ters to combat teacher burnout and
to update teacher’s expertise.

Industry can do much to gird up
high-tech education. The Massachu-
setts High Technology Council is a
pioneer in calling on its members to
contribute 2 percent of their re-
search-and-development budgets to
universities. I applaud these compa-
nies for their philanthropy. I urge
others to follow their example.

Fourth, in settling disputes over
regulations, business and govern-
ment must negotiate more, litigate
less. We need more cooperation re-
garding regulatory matters. Rigidi-

ty about regulations can be counter-
productive, both for U.S. industry
and for the overall economy. The
fault is not one-sided. Both regula-
tors and businessmen must adopt a
more cooperative spirit. Again, the
Japanese experience is instructive.
Though Japanese business and gov-
ernment are often bitter antago-
nists over regulation, they manage
to resolve their differences through
persuasion and conciliation, not by
coercion.

Fifth, we must encourage savings
to generate more investment in
American industry. The savings
rate in the United States is far too
low, only one-fourth the rate in
Japan. It is self-evident that the
only way to build the industry ca-
pacity we will need for tomorrow is
to save—and invest—more today.

Finally, we must redouble our
efforts to expand exports. The Japa-
nese aggressively promote exports.
We must see to it that American
companies compete for exports on
an equal basis with companies of
other nations. I propose that we
enact export-trading-company leg-
islation to guarantee U.S. companies
equality in the foreign marketplace.
We should also expand the Export-
Import Bank to ensure financing of
U.S. exports on the same terms
other nations provide for their com-
panies. We have been losing export
business because American compa-
nies have had to operate at a com-
petitive disadvantage. Recently,
Kawasaki Heavy Industries won a
contract to supply subway cars to
New York City because the Japa-
nese government offered a $126-
million loan at 12.25-percent inter-
est. No U.s. firm could arrange
financing terms to match. We can no
longer afford to lose business of this
kind. We must ensure that U.s. in-
dustry competes for exports on an
equal footing.

We have the means at our com-
mand to meet the Japanese chal-
lenge. We must act before it is too
late.
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Speed va Quality In Word Processing ¥
Upgrading from Business M.mg‘.’ l;.Bugt\f\';‘:‘.‘ -
FProflle of Disk Storage for Business Comp it
ftware Packa for Business Graphios
Networking w usiness Computers
Payroll Pro. Ing Applications

GENERAL LEDGER
PPLICATION PACKAGES

BUSINESS COMPUTER SYSTEMS

Beginning with the September, 1982 issue. . .
an entirely new, unique magazine for those who qualify
by using existing business computers
in day-to-day business operations

1 2. 3.

A new computer user publication The only computer publication The only controlled circulation pub-
devoted entirely to the use of busi- directed solely to the user of existing = lication with editorial concentrated
ness computer systems in business business computer systems. on the selection, use, and expansion
operations. of business computer systems.,

Please send more information about
[ Ad Rates [J Circulation Data [[J Subscription Information

Name

Title Company

Address

City, State and Zip

BUSINESS COMPUTER SYSTEMS

Cahners Publishing Co. / 221 Columbus Ave. / Boston, MA 02116






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

eripherals. Letter Quality Printer. For professional

: : caliber word processing with Apple Writer III

\withanarray  gofrware. The Apple [l can drive virtually

AC ~ 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 III can handle all of the
above, all at once, without losing its memory.
And even though you may never configure
your system just like this, it's important to

: know how far you can grow. With a couple
-age made of OEM Prototyping Cards. Or your own
uiet 5>-Mb  specialized peripherals. Or future technology.
opment or See your aud?\orized Apple dealer for a
‘ spczicftﬁ)—spec comparison of &I;Ej Apple IlI
N Mo and the most muscular new PC's.

g{. (i{l;/g’ngﬁrt You'll find t’hat, even with 256K, most of
lar Black them just can't stack up.

olor graphics  The personal computer. ‘apple

)for the authorized Apple dealer nearest you, or for information on our National Accounts Program,
Dept., 20525 Mariani Ave., Cupertino, CA 95014. NOTE: Apple Computer does not currently manufacture or
plotters or telephone modems. Apple is a registered trademark of Apple Computer Inc.
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At under $14.000,

our 32-bit board sets are
the basis for building the best.

The products you manufacture require the best
of components. The board sets we manufacture
are just that. QUADRABYTE™, a whole new
dimension in board-level computers. With
performance, quality and reliability unmatched in
the industry. At a price that's impossible to beat
(under $14,000, OEM quantity 100).

The three-board QUADRABYTE product set
includes a single-board 32-bit Central Processing
Unit with built-in floating point instruction
firmware, instruction look-ahead and pipelined
execution. The 512 Kbyte Integrated Memory
Module board is implemented with 64K dynamic
RAM. A one megabyte version provides low-
cost memory expansion to four megabytes. Up to
16 megabytes can be configured should your
system design require it.

The 1/0 Processor board includes our 1.5
megabyte per second Multipurpose Bus for up to
16 low-cost device controllers and up to 124
devices. It has a control console port that
combines the operator console and control panel
functions. QUADRABYTE also offers a wide
range of I/0 options including a very-high speed

32-bit device interface. This flexibility helps you
tailor your design exactly to your application.
Managing these impressive resources is the
floppy-based MPX-32 QB real-time operating
system. This powerful mapped programming
executive handles your applications faster and
supports a variety of languages and software
tools to simplify your application programming.
QUADRABYTE outpaces any other mini-based
component set and runs circles around any
“micro-based” offering. Call or write for more
information on the price/performance leader.
QUADRABYTE. The basis for building the best.

Gould S.E.L. Computer Systems Inc. de Puerto Rico
8360 West Oakland Park Boulevard

Sunrise, Florida 33321

Call (305) 748-1436

=2 GOULD

Electronics & Electrical Products
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RELOCATABLE ASSEMBLER
To the editor:

Thank you for including our
relocatable assemblers in the New
Software section (MMS, January, p.
280). However, the product was
misstated as running “on the
Motorola 6800 and RCA 1802.” The
MACRO-68 and MACRO-18 execute on
CcpP/M-based microprocessor sys-
tems, assembling code for the
Motorola 6800 and RCA 1802,
respectively.

Roger C. Tjarks
Product Manager
Syscon Corp.
San Diego, Calif.

ZENTEC CORRECTION
To the editor:

Our recent press release to you
seems to have lost something in the
transcription.

The following are corrections to
your Breakpoint announcement of
our product, the Series 2000 (MMS,
May, p. 5).

Disk capacity is as many as four

NEXT MONTH IN MMS

Microcomputers will be the
cover theme in the August issue
of Mini-Micro Systems. The fea-
ture section will be anchored by
three comprehensive product
profiles: desk-top computers,
single-board microcomputers
and software—transportable
8-and 16-bit operating systems.

Mini-Micro Systems will also
take a close look at a new,
growth-oriented, dual-processor
desk-top system that accepts
both 8- and 16-bit industry-
standard software as well as
industry-standard expansion
boards.

Application articles will
review innovative approaches
to using microcomputers in
manufacturing and scientific
environments.

Winchester drives, with floppies
substitutable for two of them. The
four drives are contained in two
disk-storage modules.
Work-station capacity is 16K
bytes, not 16M bytes.
Prices are suggested end-user,

not OEM, prices. Lowest quantity-
one suggested end-user price is, in
fact, $8950.

Bill Potts

Product Manager, Systems
Zentec Corp.

Santa Clara, Calif.

[0, Lieber

Please send further informationon...
[]The New Accomodate 2

Name:

el

We help make your
computer investment pay off.

Liebert Corporation, 1050 Dearborn Drive P.O. Box 29186, Columbus,
Ohio 43229 Phone 614-888-0246 Telex 246-655 Liebert WOGN

[ The complete line of Liebert Environmental Control Systems

A Marriage Madein...
Columbus, Ohio.

Liebert has brought this couple
together to be joined forever in a
state of space-saving unity.
Now, with the Liebert Accomodate 2
you get both energy efficient
environment control—and
the uptime-protection of power
conditioning in one package!
Two systems in one...and,
both feature the ultra reliable
technology that has made
Liebert the world leader in
computer support systems.

Title:

Company:

Address:

City:

State: Zip:

Phone:

MINI-MICRO SYSTEMS/July 1982

[J Have a salesman call

...And they lived happlly ever after.
MM72
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Everybody loves my Daisywriter.
..even OEM?.
Letter-quality daisywheel printer...under $800°

With Daisywriter, you get the print style selection
you need.

A 96-character enclosed print wheel cassette is
easily interchangeable and self-aligning ... avail-
able in 12 font styles in 15 different languages. Print
pitch (10, 12, and 15) is switch selectable.

Remarkably reliable.
Three CPU'’s in the microprocessor reduce the num-
ber of mechanical parts. The carrier is magnetically
driven along a rugged steel track, eliminating all
belts, wheels, cables and pulleys.

Daisywriter includes a self-test feature which tests
the printer and CPU's. And modular construction
enables quick, on-site repair.

Interface Selection
MODEL INTERFACE BUFFER
4 15001E IEEE 488 4 Kbyte
1500PC Centronics, 8-bit, Parallel 4 Kbyte
1500SR RS-232C 4 Kbyte
£ 2000 Universal 48 Kbyte

N
¥ W
; A\
Andmore, ¥ 3\
Daisywriter emulates Diablo, Qume and NEC letter-
quality printers and has enough buffer memory to
type 20 pages off-line from the host computer in
less than an heur.

~ Daisywriter can be supplied with tractor feed or
sheet feeder options. There's a 99% “buffer full”
warning. Panel or software selection of page length,
baud rate, pitch and line spacing. Daisywriter even
uses standard IBM-type cartridge ribbons. Daisy-
‘writer.. . your system will love it,

“quantity 100 price.

-4
V4

Division of Computers International
3540 Wilshire Boulevard, Los Angeles, CA 90010
(213) 386-3111 TWX/TELEX 910-321-4209
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The Interpreter

The American computer industry
puts ‘Theory Z’ to the test

By Kevin Strehlo
Associate Editor

Fueled by William Ouchi’s best-selling management
study, Theory zZ, and fanned by the Japanese computer
industry’s success in markets that were once exclusive-
ly American domain, interest in Japanese management
style burns brightly in the U.S. computer industry.
Many companies are openly adapting elements of the
organization and philosophy of their Japanese competi-
tors.

But Ouchi warns that the change from a typical
“Type A” U.S. management style to a Theory-z,
Japanese-influenced style is far from simple, and that
programs such as quality-control circles will not
accomplish anything without a corresponding change in
the overall corporate culture. And Richard Pascale,
who teamed with Anthony Athos to write The Art of
Japanese Management, doesn’t foresee many changes
as profound as the move from Type A to Type z, despite
the claims of many executives.

The contrast between Ouchi’s Type A and Type z
companies derives partially from Douglas McGregor’s
elucidation of the two basic assumptions that can
underlie a management method in The Human Side of
Enterprise, a book written while McGregor was a
professor of industrial administration at the Massachu-
setts Institute of Technology. The philosophy of an A
company assumes workers cannot be trusted; thus,
A-style managers operate autocratically. z-style man-
agers view employees as a company’s greatest resource
and assume employees want to do good work and will,
given the chance.

But Theory z goes further. Based on his research on
successful American and Japanese companies, Ouchi
found the following common Z characteristics: lifetime
employment; slow evaluation and promotion; nonspe-
cialized career paths, which encourage employees to be
experts in their companies rather than in their
professions; implicit control mechanisms that heed the
impact of symbolic behavior; collective decision making
and responsibility; and wholistic concern. Type A
companies, on the other hand, are marked by high
turnover, rapid advancement, extreme specialization, a
“the buck stops here” philosophy governing decision
making and responsibility and heavy reliance on
bottom-line financial control systems.

Pascale, however, says that in many cases, Theory z
generalities do not apply to successful Japanese compa-
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G
Z-style
companies share an understanding of the corporate goals and
philosophy.

William Ouchi, author of Theory Z, says employees of

nies. He warns that the move to boost productivity and
best the Japanese by adapting Japanese management
techniques may be a case of misunderstanding the
Japanese success story.

“There’s a big fad right now about Japan,” says
Pascale. “The healthy part of that fad is that it gets us
to reflect on the conventional wisdom of our business
schools and culture.” The unhealthy part, says Pascale,
is that focusing on Japanese companies’ use of implicit
control mechanisms and participative management
ignores the fact that many Japanese success stories are
cases of U.S. companies being beaten at their own
game,

Pascale says Honda’s goal of achieving a wider
market for motorcycles is an example of Japanese
success resulting from better marketing strategy than
the U.S. competition. Further, it was implemented
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The Interpreter

using one of America’s favorite tools: advertising.

But Pascale agrees with Ouchi on one fundamental
point. “Great companies,” Pascale says, “whether
Japanese or American, do not just make money. They
also make meaning for people.” And that trait, Ouchi
argues, is the end result of z-style management.

The great strength of a z-style corporate culture,
says Ouchi, is that all employees share a fundamental
understanding of the corporation, its goals and its
philosophy. Employees of a z-style company also tend to
stay longer and develop intimate knowledge of company
operations. Ouchi says employees then require fewer
guidelines and restrictions to make decisions and work
together with the grace and skill of a good basketball
team.

Tandem sets Z example

Management consultants including Pascale laud Tan-
dem Corp., Cupertino, Calif., as a U.S. corporation that
is highly attuned to the z philosophy. One reason for

Tandem’s Jim Katzman believes the company's employees are
more willing to support the implementation of decisions because the
workers are encouraged to participate in the decision-making
process.
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this may stem from Tandem’s origins.

“We're all from Hewlett-Packard Co.,” says Tandem
vice president Jim Katzman about the co-founders and
most of the original employees of Tandem, “and that
explains a lot of things about us.” H-P reportedly was
the most influential model for Ouchi’s archetypal z-style
company, and Tandem has followed suit. “I certainly
agree that we’re a z-style company,” says Katzman.

It shows in everything from Tandem’s Friday
afternoon beer busts to its thorough teaching of the
company philosophy to employees. Katzman’s reasons
for involving people in decision making—people who
have input into a decision give stronger support during
the decision’s implementation—could have come from
Ouchi’s lips. Tandem’s other z-style attributes are
many. The result, Katzman says, is that turnover is 6.7
percent, compared to the overall average in Silicon
Valley of almost 29 percent. And productivity, as
measured by the average revenues generated per
employee, was more than $100,000 in fiscal year 1981,
nearly double the $50,000 average achieved by Ameri-
can Electronics Association member companies.

Although Tandem is a success story, it’s unclear
whether that success results more from the company’s
Z-style management philosophy or from the fact that
company president Jim Treybig invented a better
mousetrap—fail-safe computing for transaction proces-
sion—aimed at a largely untapped, growing market.
Nor can the company’s heavy, A-style emphasis on the
bottom-line be ignored: Tandem uses its own computers
to keep daily tabs on operating results.

Similar questions are raised when the subject is IBM
Corp.—another company Ouchi studied. As with Tan-
dem, one wonders how much of IBM’s success is the
result of a shared corporate culture and how much is the
result of the legendary accuracy and completeness of its
planning process. Theory z fits, but even Bob Hanko,
who heads IBM’s quality-circles program, wonders
where Theory z leaves off and 1BM begins.

“One thing that bothers me about Theory Z is all the
emphasis on consensus decision making. There’s room
for a little conflict—and I don’t mean in a negative
sense,” he emphasizes. “IBM has proven that contention
can be a viable management tool.”

More than a passing fad

At Irvine, Calif.-based Toshiba America, Inc., there
are no doubts as to the efficacy of Theory z. “When you
look at what the Japanese are doing in the computer
business, it becomes apparent that their business style
is as important as their technical prowess,” says John
Rehfeld, vice president and general manager at Toshiba
America. “Even in that business style, 95 percent of
what they do is the same as what we do. But it’s the
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final 5 percent that’s critical, and that’s what’s involved
in what Ouchi calls Theory z.”

Rehfeld believes that Japanese management tech-
niques are here to stay. “I don’t believe it’s a fad,” he
says. “You're talking about a company’s underlying
value system. People who come in and work for us say
they’re tired of changing jobs every three or four years
and would like to settle down. We tell them that if they
work hard, and continue to work with honesty and
integrity, there will continue to be a job available for
them throughout their lifetime.”

The company replaces the typical career ladder, on
which people move within their profession via strategic
jumps from company to company every three to five
years, with an internal advancement path that might
see a salesman move into marketing and then into
accounting.

“In Japan, the average senior manager has been
involved in six different career disciplines,” Rehfeld
says, “and Toshiba wants to reap the benefits in
cooperation and understanding of a company that comes
from that broadness.”

Rehfeld is nothing less than enthusiastic about
Theory z, but one source close to the company says the
system is not without problems and points out funda-
mental flaws. He says the peer pressure to put in long
hours is immense—the three senior Japanese employees
work nightly until nine o’clock, and a dozen or so cars
are in the parking lot every evening and weekend. “I
didn’t have any time left for my family,” says one
former employee.

And Brad Spencer, a management consultant to
Toshiba, says Toshiba America has a long way to go
before it’s truly Theory z. “It'll be 1999 before the

i L T : %
Ouchi’s view of the fundamental differences between the operation
of Japanese and American companies.

Americans really understand the consensus decision-
making process,” he says, noting that at Toshiba, the
program is a function of one individual—perhaps a
contradiction in Theory z terms. “The key is Rehfeld,”
he explains. “Without someone like him, who won’t give
in to the temptation to veer from that tough path
toward z, all they’ve gained could be lost overnight.”

Disagreement over quality-control circles

Many management experts agree that transition to a
Z-style company offers advantages, and several compa-
nies have introduced programs that involve the ubiqui-
tous quality-control circles or participative manage-
ment as a means of boosting productivity.

A quality-control circle involves a small (no more
than 12-member) group of volunteer employees who
identify and solve problems that impede work. They are

strategic decision-
making

Incentive Plan
(MEIP)

Plan | Those involved in 11,000 Amount, quality and cost Improvements in current  Monthly  Over 10%
operational aspects of materials required cost, inventory and
of the business for production delivery standards

Plan Il Those responsible 2000 Effective management of Profit margin Quarterly ~ Slightly under
for management Plan |, plus pricing improvements 15%
of operations and marketing strategies

Motorola Executive Those involved in 750 Effective business Yearly improvements in Yearly Not available

management with emphasis profit and productivity
on strategic planning
3-5 years out

Source: Motorola Inc.

Motorola Inc.’s Participative Management Program consists of three separate plans for different worker categories. The executive annual
bonus reportedly can reach 40 percent, equivalent with the incentives offered by some of the largest Japanese firms.

MINI-MICRO SYSTEMS/July 1982

17



The Inlerpreter

given extensive training in the use of statistical
problem-solving tools and brainstorming techniques,
and they are trained to avoid problems that lie beyond
the circle’s scope. Many companies claim success with
quality circles; some of these programs—for example,
National Semiconductor Corp.’s Target Analysis Pro-
cess (TAP)—use the concept, but don’t train the
participants in problem-solving techniques.

Pascale says many quality-circle programs may be
nothing more than simplifying a complex process. He
notes that many Japanese companies that use quality-
control circles in Japan don’t use them in the U.s.
“Matsushita bought the Motorola plant in Chicago 10
years ago, but that plant doesn’t have quality circles to
this day,” Pascale says. “A quality circle works only if
the atmosphere is right.”

In that fairly typical U.s. plant, Matsushita manage-
ment decided the situation called for not a Theory z
approach, but a thoroughly Type A, get-tough policy.
As Pascale and Athos write in The Art of Japanese
Management, the new division manager “began slash-
ing costs, furloughed all production employees for one
month, forced early retirements, demoted redundant
supervisors, eliminated cost-of-living increases and
dismissed one-third of management.” These are hardly
the actions of a z-style company as described by Ouchi.

And it is Ouchi who underscores what may be the
most fundamental problem with the implementation of
quality-control circles as a first step toward Japanese-
style management and productivity. “Ultimately, a
process of organizational change cannot succeed with-
out the direct and personal support of the top person in
the hierarchy,” he writes. “If an organization begins by
being rigidly hierarchical, evolutionary change must
begin at the top of that hierarchy.”

Motorola’s participative approach

Management consultants generally agree that only a
thoroughgoing move toward participative management
has a chance of paying off. In Theory Z, for example,
Ouchi writes: “A major electronics firm has recently
embarked on a major organizational change. Currently
it has large order backlogs and high profits, but two
recent market surveys indicate that newly introduced
Japanese products have superior characteristics and
quality at a lower price.” The company is Motorola Inc.,
and Ouchi’s discussion of accomplishing a successful
change to a Z-style company matches how outside
observers characterize Motorola’s key players: manag-
ers that, as a result of corporate success, “feel more
secure as individuals” and “more willingly share
power.”

Motorola’s changes are spelled out in “The Motorola
Participative Management Program,” which recognizes

118

Richard Pascale, co-author of The Art of Japanese Management,
questions the claims of some American firms that they have moved to
a Z-style approach, and points out that Japanese companies often
use American techniques to succeed.

that the success of quality-control circles is often
fleeting. The Participative Management Program in-
corporates techniques much like circles, but emphasizes
that those efforts are not external to the main corporate
culture. “PMP is not a separate program or system in
parallel with our present management system. PMP is
how our company will be managed,” states the
document. Pascale and management consultant Spen-
cer sound similar warnings, but Ouchi puts it best: “If
top management feels that they’ve done something
worthwhile by telling someone to go and fix the hourly
workers with a QC circle, then they’re just fooling
themselves. If a participative style is installed through
the use of a quality circle, with no other understanding
or support by top management, what you have done
essentially is created a deviant subculture. The domi-
nant culture will always take the subculture and turn it
back into what it used to be.”

Time will tell if Motorola’s participative management
program will succeed. But the company recognizes the
difficulty of what it is attempting. “The Motorola
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Participative Management Program is not a pat
formula or set of procedures which may be mechanically
applied with the expectation of automatically achieving
a totally cooperative and productive system,” says
company literature. That admission is unusual, given
the self-congratulatory nature of most industry talk
about new management programs.

One impressive feature of the Participative Manage-
ment Program is financial incentives for all employees
(see “Motorola’s plan to increase productivity,”p.117).
These incentives are on par with annual bonuses given
to the employees of Japan’s largest firms at the
conclusion of a financially successful year.

Also unusual by U.S. corporate standards is that the
plan has been brought along slowly. It dates back to
1974, and, says the program’s corporate director, Hank
Bried, it is just now beginning to bear fruit. “We have
been able to allow decisions relating to budgets, specific
dollar expenditures, delivery goals and quality goals to
be made at the lowest possible organizational level,” he
says.

Preparing for the transition

Despite many management consultants’ belief that
quality-control circles cannot stand alone, Ouchi says
they can be useful tools. One company to which he
served as consultant—Beaverton, Ore.-based Tektron-
ix, Inc.—makes extensive use of quality circles. But
first, the groundwork is carefully laid.

“I had to sell myself, and then sell the idea to all
levels of management,” says Cheryl Lynch-Spencer,
one of 20 quality-circle facilitators at Tektronix. “It took
all my time for the first six months at the company.”

Jay Shimada, an assistant professor at Portland State
University, who studied the quality-control circles
Lynch-Spencer led, agrees that preparation was neces-
sary. “The solution of a quality-circle problem often
requires cooperation or technical assistance from other
parts of the organization,” says Shimada. “If there’s no
political support, it won’t fly. But Tektronix manage-
ment has been very strong in supporting its Tek-
circles.”

Shimada says that his study of Tekcircles is the first
scientifically accepted verification of the circles’ effec-
tiveness. His research shows an improvement in
workers’ attitudes and a decrease in product rejection
as compared to a control group.

Although Ouchi won’t discuss his recommendations
to Tektronix, the mark of his z-style can be seen in the
company’s statement of corporate philosophy, which
Lynch-Spencer and other Tektronix employees confirm
is a daily influence.

In contrast, an implementor of quality-control circles
for Honeywell cannot connect his efforts to what

120

various Honeywell spokesmen, including chairman and
chief executive officer Edson Spencer, have character-
ized as a larger effort to achieve egalitarian manage-
ment. The quality-control implementor is unfamiliar
with Honeywell’s other programs, which indicates the
company has not yet achieved the integrated corporate
philosophy that is the foundation of true z culture.

Semiconductor plant learns

Zilog, Inc., at its Nampa, Idaho, wafer-fabrication
plant, has successfully implemented a Japanese man-
agement style. The style is based on concepts that have
been developing in the U.S. since the 1950s, says Zilog.

The key concept at Nampa is that teams are
responsible for a complex of actions, rather than just
the routine of a single equipment station on an
assembly line. In a typical semiconductor plant, every
wafer changes hands 43 times, says a Zilog spokesman.
But at Nampa, only eight passes occur at major
changes in the product, and teams are responsible for
as much as a supervisor handles in a traditional plant,
including hiring, training and disciplining team mem-
bers.

Manny Fernandez, then president of Cupertino,
Calif.-based Zilog, says the system works because
“each of the eight changes is big and important enough
to warrant a sense of ownership.”

Zilog says the annual attrition rate of the Nampa
plant is 2 percent, compared with rates that range to 55
percent in Silicon Valley. Yields are said to be 25
percent higher than at Zilog’s more traditional wafer-
fabrication facility in Cupertino.

Some observers wonder whether the success of the
Nampa system depends on the small-town isolation of
the plant. They say turnover is low because Idaho does
not have the intense competition for skilled workers
that exists in Silicon Valley.

A Zilog spokesperson replies that gains such as those
achieved in Nampa are not as easy to come by in Silicon
Valley, and the recent departure of Fernandez to start a
new company underscores the difficulty of the task in
that hotbed of entrepreneurial activity.

Management consultant Spencer says the difficulty
with trying to implement Theory z, as illustrated by
Fernandez’s deaprture, is a cultural one that may
prevent Japanese management style from ever taking
strong root here.

“American corporations and American culture re-
ward the great individual achievement,” says Spencer.
“Americans want to be rugged individualists. That’s
why America turns out so many entrepreneurs and so
few cooperative team players. Everyone wants to run
things his way. Everyone wants to be John Wayne.” Il
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New LSI chips are changing
complexion of the modem industry

By Dwight B. Davis
Associate Editor

What has been a gradual trend toward the large-scale
integration (LSI) of modem components may be acceler-
ating, thanks to the availability of products that
incorporate more modem functions on single chips and
to the use of relatively new monolithic technologies
that improve the basic modulate/demodulate operation.
The increased availability of such sophisticated chips,
say some industry players, could reshape the modem
business over the next few years.

While the entire modem market will change some-
what because of LSI chips, most observers agree that
near-term activity will center in the low- to medium-
speed (300 to 2400 bps) area. “You'll see the initial
impact of LSI at the low speed, where there is high
volume and where features and flexibility aren’t such
issues,” predicts Jim Morrissey, director of modulation
products marketing at Codex Corp., Mansfield, Mass.
The high-speed modem market in which Codex com-
petes is very feature sensitive, he says, noting, “I don’t
see the move to LSI chips as having any significant
impact on our business for some time.”

Several semiconductor companies, including Motoro-
la Inc. and Rockwell International Corp., have for some
time sold components that provide various modem
functions. Lesser known companies, such as Cermetek

Microelectronics Inc., have also been active in this
field, often in proprietary development arrangements
with modem manufacturers. However, chips offering a
new level of complexity are now becoming commerecially
available.

No true ‘modem-on-a-chip’

Despite the growing complexity of modem chips, no
single LSI component yet performs all the tasks
required of a modem, and many believe such a
comprehensive chip is unnecessary. While it is practical
to place the signal-processing functions—including
analog-to-digital (A/D) and digital-to-analog (D/A) con-
version and a filtering technique—on a single chip, the
modem’s interface to the phone line is best left to other
components, says Ron Ruebusch, product marketing
manager for communications circuits at Advanced
Micro Devices, Inc., Sunnyvale, Calif.

This modem/phone-line interface is especially impor-
tant when connecting to the public telephone network
because this interface falls under FCC regulations to
protect the Bell network from hazardous voltages
generated by attached equipment. Until 1977, when
Part 68 of the FCC rules was issued, modems were
required to connect to the dial-up network through
Data Access Arrangements (DAAs) sold by Bell. Under
Part 68, independent manufacturers began developing
their own protective circuitry, which still requires Fcc

Advanced Micro Devices’ Am7910 modem chip uses digital signal processing techniques to pertorm modulation, demodulation and fiftering

functions. On-chip analog-to-digital converters (ADC) and digital-to-analog converters (DAC) in conjunction with a digital signal processor
eliminate the need for external analog filters. (UART = universal asynchronous receiver/transmitter; DAA = data access arrangement)
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certification.

Such independent circuits typically use transformers
to protect and isolate the line from the modem,
Ruebusch says, noting that it requires high-voltage
processes to implement these functions in ICs. “The
same factors that make the high-voltage process good
for withstanding these higher voltage transients also
work against you when youre trying to build dense
circuit structures,” he claims.

“The interface requirements demand one type of
technology—basically a bipolar technology—and imple-
menting the complex modem functions on a chip point
to the use of a dense MOs-type structure. It’s a classic
case where more integration doesn’t buy you anything
but higher costs.”

Other semiconductor companies may differ in their
opinions about placing both the signal-processing and

the interfacing functions on the same chip, but all the
chips now available require additional elements before
they can be classified as complete modems. This chip
limitation, coupled with many users’ requirements for
such modem functions as auto-dialing, diagnostics and
multiplexing, leaves plenty of room for traditional
modem manufacturers to design enhanced products
based on the chips.

Competing with semiconductor firms

While acknowledging that semiconductor companies
could become a source of competition in the industry,
most modem manufacturers believe their place is
secure because of the value they add to the chips. “The
semiconductor manufacturers might try to go direct,”
says Raghu Sharma, president of MultiTech Systems,
Inc., New Brighton, Minn., “but I don’t see much

This block diagram of a modem under development at Racal-Vadic illustrates how modem manufacturers are increasingly relying upon
various LS| components in their product designs. The 103 LS/ chip is the TMS99532 jointly developed by Racal-Vadic and Texas Instruments,
and the transmit (TX) and receive (RX) components are custom chips jointly developed by Racal-Vadic and RCA. The microprocessor is an
8-bit Intel 8048.
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success in that for them. The chips are being designed
by engineers who know only about IC building and
about some parts of the modem. When the semiconduc-
tor companies run into problems outside their areas of
expertise, I think they’ll have to go to the modem
people who have been in the business for some time.”

George Grumbles, vice president of marketing at
Universal Data Systems, Huntsville, Ala., also believes
semiconductor companies pose little threat to tradition-
al modem vendors, at least in the near term. “If and
when a chip set will deliver a performance and
flexibility equal to a stand-alone box, then the semicon-
ductor makers will be more viable competition,” he
says. “At this point, that’s not the case.”

Although LSI modem components have already fueled
a spurt of activity in the development of modular
modem boards that can be integrated in microcomput-
ers, terminals and other devices, Grumbles believes
few manufacturers of these devices will choose to
design their own integral modems. Non-modem engi-
neers have always been reluctant to cross over into the
analog world, he says, and he expects this hesitation to
remain even as more comprehensive digital chips
become available.

The technical expertise of the terminal manufactur-
ers is not a threat, he says, noting, “We have supplied
our modems to OEMs for the 12 years we’ve been in
business. These customers have always had the capabil-
ity to (design modems) themselves if they wanted to do
it, but they chose not to.

“It’s like building a power supply,” he continues. “It
appears simple, but how many companies are there
building power supplies because there’s more to it than
just getting a transformer and hooking some capacitors
and some voltage regulators to it?”

The semiconductor companies’ view

At Texas Instruments Inc., Larry Woodson, market-
ing manager of TI's Bell-103-compatible chip (MMS,
June, p. 67), says, “It’s true that we will have difficulty
selling directly to the terminal manufacturers. These
people are uncomfortable with the technology, so it’s
going to take people who are in the modem business to
take and use this circuit.”

Ruebusch at AMD takes a different view of the
potential market for the Am7910 chip, due this year. “I
don’t see why a reasonably sophisticated terminal
manufacturer shouldn’t be able to do the modem design
himself,” Ruebusch says. “Obviously, the modem
manufacturer will mark up the price to cover his
expenses and provide some profit, so the terminal
manufacturer going that route will have a cost disad-
vantage against a terminal manufacturer that builds its
own.”

Regardless of who actually builds LsI-based modules
for integration into terminal devices, the growing
availability of such modules raises the issue of their
impact on the stand-alone modem market. Tom Mec-
Shane, vice president of marketing and sales at
Racal-Vadic, Sunnyvale, Calif., believes the future is
bleak for simple, low-speed stand-alone modems. “The
plain vanilla data pump won’t survive on any basis
except price, and even that strategy is a losing one,” he
says.

“The stand-alone modem will become more complex
in order to survive,” says McShane. “It will do such
things as automatic dialing, error detection and correc-
tion, encryption/decryption and possibly digital voice.”
He notes that many modems already available, includ-
ing Racal-Vadic’'s new two-board quad modem (see
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“Quad modem includes...,” p.263), are too complex
to be easily integrated into terminal devices.

Grumbles at UDS believes even simple, low-speed
boxes may be viable for some time. Open a stand-alone
modem for a personal computer, he says, and you’ll find
a lot of very inexpensive discrete components. “You
don’t have to get very expensive in an equivalent LSI
device to lose a lot of ground against low-cost
components,” he says.

The coming of smart modems

David Lyon, director of engineering at Novation,
Tarzana, Calif., says, “The stand-alone module will
never go away. It’s not always convenient ahead of time
to configure your host (computer or terminal) with
communications functions, and you've already got a
large installed base of equipment without integral
modems. So people will very often opt to have their
host-type devices without the communications func-
tion, and will buy the stand-alone unit and move it
around to wherever they need it.”

Lyon does expect a design change for these stand-
alone boxes, however, “I expect the stand-alone

modems to be made cheaper and smaller by removing
the mechanical lights and switches, and by replacing
the big data connector with something smaller, such as
a two-pin connector. The lights, switches and extra
leads are there just to control the modem’s options,” he
explains, “and they have nothing to do with data
transfer.”

Rather than incorporate these bulky mechanical
components, more and more stand-alone devices will be
designed as “smart” modems, Lyon says. “In these
modems, the commands and options come as characters
from the host over the transmit data line.”

Mike Winters, Novation’s national product support
manager, expects “an absolute explosion in the 1200-
bps modem market in the next few years.” He says the
next generation of personal computers will probably
demand 1200-bps communications—up from the o- to
300-bps level common today—and he thinks only LSI
chips will be able to solve this requirement in a
cost-effective way. “The 1200-bps modem is an ex-
tremely complicated device,” he says, “and the only
way you can produce such a modem at a price the
consumer will pay is to go to LSI.” "
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CONCURRENT CPPM-86
LETS YOUR COMPUTER
DO MORE THAN®

ONE THING
AT ATIML.

Another productivity breakthrough
from the creators of CP/M.

If you have to wait impatiently for your microcomputer to
finish a job before moving on to another task, you need
Concurrent CP/M-86. Digital Research introduces &
new software technology to increase the producti-
vity of 16-bit microcomputers, including IBM’s
Personal Computer.

Using Concurrent CP/M-86, you can run several % @
programs simultaneously, switching instantly from

one program to another. For the first time you can
write text while printing other documents. For the
first time you can see directories without leaving
your application program. For the first time you
can edit programs while your computer compiles.
Concurrent CP/M-86 is the best investment you
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Designed for the OEM. Finally —
Mini-MAP! A powerful array proces-
sor board set designed for the system
integrator. Mini-MAP — brought to
you by CSPI, the array processor spe-
cialists with fourteen years of experi-
ence and over 500 worldwide MAP
installations. A perfect fit for PDP-11
based systems. Four hex boards that
plug into your PDP-11 backplane,
consume only 125 watts of power and
provide full 32-bit floating point
precision.

Shared Memory. Mini-MAP
interfaces directly to UNIBUS for

simplified programming and unprece-

dented throughput. The PDP-11 and
array processing unit share memory
to eliminate host/array processor
DMA transfers and to minimize
overhead.

Arithmetic Power. The wide
dynamic range and precision of 32-
bit floating point arithmetic, along
with 7 MFLOPS of number crunch-

ing power, offers cost/performance

advantages for OEMs. For example,

1024 point Real FFT is done in 4.2
milliseconds — that’s Mini-MAP
math.

® 32-bit floating point precision

® 4 PDP-11* Hex boards

® Shared-memory UNIBUS* interface

® 150 FORTRAN-callable arithmetic routines
m Compiler/ Assembler/Linker/Debugger
= Up to 16 MBytes of memory

® 4.2 msec for a 1024 point Real FFT

B $16,QOO for basic configuration in OEM quantities

LSl

THE ARRAY PROCESSORS

Software Support. Mini-MAP sup-
plies: a scientific subroutine library
of 150 FORTRAN callable routines

. an exclusive MCL/FORTRAN
compiler and linker for combining
subroutines into convenient host-
callable modules.. . . a relocatable
assembler for creating applications
subroutines. . . and a full set of user-
friendly debugging tools and
diagnostics.
Modularity. Mini-MAP is expand-
able. You can select additional mem-
ory boards beyond the basic 64 KByte
data memory, for up to 16 MBytes.
And we can supply a wired backplane
for your PDP-11 or provide a self-
contained development system
in a DEC*-compatible enclosure
complete with power supply and
UNIBUS cables.
Get The Facts. Find out why
Mini-MAP is the most cost-effective
number crunching solution for your
next product development. Call or
write for complete specifications or
for applications assistance.

*DEC, PDP-11 and UNIBUS are trademarks of
Digital Equipment Corp.

40 Linnell Circle, Billerica, Massachusetts 01821 « 617/272-6020 « TWX: 710-347-0176
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The Inlerpreter

Microcomputer standards process runs
gamut from frustration to fruition

By Nancy Love
Assistant Editor

The Microcomputer Standards committee of the IEEE
Computer Society, despite various problems within
individual subcommittees, is plodding away in its
efforts to establish standards for microprocessor bus
structures (MMS, October, 1980, p. 13). At the same
time, the committee is looking at various aspects of
microcomputer languages, such as operating systems
and information transfer.

More than a dozen subcommittees are in various
stages of development—from frustration to fruition.
Perhaps some of the most interesting groups, in terms
of past history and continuing sagas, are the microcom-
puter bus standards subcommittees. Two subcommit-
tees, Multibus (P796) and s-100 Bus (P696), are neck-
and-neck in the race to complete their standards.

The proposed s-100 (“S” for standard, “100” for 100
pins) standard specifies all mechanical, electrical and
timing requirements of the bus, and will handle 16-bit
data transfers and 24-bit memory addressing. Also
defined are DMA (direct memory access) and bus-master
protocols.

The s-100 bus traces its roots to the “Altair” bus
structure developed by the pioneering MITS in the 1974
to 1975 time frame. The current S-100 standard effort
dates back to the second San Francisco Computer Faire
in 1978, says subcommittee chairman Mark Garetz.
“There was no de facto standard; everybody was doing
little bits and pieces their own way,” explains Garetz.
“It was time for the manufacturers to stop wasting so
much time worrying about compatibility with other
manufacturers and standardize to make sure every-
body’s product worked with everybody else’s.”

Garetz claims the s-100 draft is 99 percent complete.
The only stumbling block is entering the draft into a
word processor. Because all technical issues have been
resolved for more than a year, he says, it’s merely a
matter of waiting for the IEEE Standards committee to
meet in November, at which time Garetz expects the
$-100 to become a standard.

The Multibus subcommittee, which chairman Rich
Boberg calls long-winded, is attempting to define and
standardize the de facto 8-bit system bus developed and
used by Intel Corp. But P796 has been plagued with a
nomenclature technicality, which in Boberg’s view has
considerably slowed Multibus standardization.

The S-100 uses decimal instead of hexadecimal
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notation in numbering its address data lines, and some
members believe that Multibus should comply with that
standard, Boberg says. The Multibus has always used
hexadecimal notation, he adds, and the debate resulted
in the formation of a nomenclature subcommittee.
While there is still disagreement regarding nomencla-
ture, Boberg thinks it will not further delay draft
standardization efforts.

Boberg terms the nomenclature issue trivial, but he
explains that some people believe all bus standards
should use the same nomenclature. He is optimistic
about the standard, however, and expects it to be
approved by September. “The Multibus is a lot more
stable technically than the $-100,” he says. Boberg
gives two reasons for that stability. One is that the
Multibus has Intel’s backing. Secondly, many products
can be created around the Multibus, and it can be

) ]
Lo

S-100 Bus subcommittee chairman Mark Garetz: “It was time for
the manufacturers to stop wasting so much time worrying about
compatibility with other manufacturers and standardize to make sure
everybody'’s product worked with everybody else’s.”
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geared to many application levels.

The STD bus subcommittee (P961), says chairman
Matt Biewer, also hopes to gain industry-wide recogni-
tion through a draft that combines physical, logical and
electrical specifications assembled by an STD manufac-
turers group, and timing specifications established by
the IEEE groups. The STD bus, the combined effort of
Pro-Log Corp. and Mostek Corp., is often used in
industrial board-level products. “There are approxi-
mately 50 or 60 manufacturers making products for the
bus,” says Biewer, “and I think they would appreciate
having it standardized.” Biewer predicts that finaliza-
tion will happen in the last quarter of 1982.

In addition, other bus subcommittees have joined the
fray at the often-frustrating product-authorization-
request (PAR) stage. At that stage, a group seeks the
IEEE project number that allows it to begin working-
group activities. The 1/0 Expansion Bus and the
Versabus are two subcommittees now at this stage.

Leon Adams, 1/0 Expansion Bus subcommittee
chairman, says his group is working on the preliminary
draft and hopes to move it out of the committee stage
this quarter. The group is working with a derivative of
a bus used by such companies as Intel and National
Semiconductor Corp. “The bus that we plan to have
complete,” explains Adams, “is one that we plan to
keep compatible with the existing Intel iSBX bus.” A
few enhancements may be added, but the group is
working on that problem.

Intel’s iSBX product line includes 2.8- X 8.7-in.
boards that can plug directly onto its iSBC Multibus
boards for system expansion for parallel or serial 1/0,
for instance. The 8- or 16-bit bus is also called the

Multibus subcommittee chairman Rich Boberg says his subcom-
mittee has been plagued with a nomenclature technicality that has
considerably slowed standardization.

“piggyback” bus because the small form-factor 1/0
expansion modules plug onto platform or focal single-
board computers, as opposed to an edge card.

The trend toward miniaturization in vLSI will result
in much more power on a single board, says Adams, and
for a systems designer to dedicate all the 1/0 of a board
with these higher power levels is more confining. The
1/0 expansion bus affords user-configurable 1/0 expan-
sion at low cost, Adams says. “Therefore, we expect to
see it become more popular as we migrate toward

THE LONG ROAD TO MiCROPROCESSOR STANDARDS RATIFICATION

® Interested IEEE members orga-
nize a meeting, at which time they
offer suggestions on what they hope
to accomplish. A charter can be
drawn at this time.

e At the same time, a request is
made to the parent committee (the
Mic Standards commit-
tee) in New York, for a working
number. This is known as a product
authorization request (PAR) and gives
the working group the official permis-
sion to work on a standard.

® Meetings continue until the
subcommittee develops a proposed
draft standard.

e After months or years of work,
the subcommittee submits its pro-
posed draft to the Microprocessor
Standards committee for publication
in IEEE journals such as Computer or

Micro.

® When publication occurs, the
proposed draft enters the public
comment stage, at which time the
public can respond either pasitively or
negatively to any points within the
published draft.

e After all public comments have
been addressed in writing by the
subcommittee, it revises its draft to
address the negative comments. The
revised draft is submitted by the
Microprocessor Standards committee
to the Computer Standards commit-
tee for approval as an IEee Computer
Society standard.

® The Computer Standards com-
mittee puts the draft out for mail
ballot, at which time its members vote
on whether they are satisfied that the
draft is an appropriate standard, but

more importantly, that its procedures
are in order.

e If approved, the draft standard
then returns to the New York
headquarters of the IEEE Standards
Board, which also reviews it. If the
procedures within the draft are
acceptable, it is published as an IEEE
standard.

e If no negative comments are
received about this publication, the
draft is finalized and sent for
standardization to the American
National Standards Institute, of which
the IEEE is a member. If it becomes an
ANSI standard, the document contin-
ues to the International Standards
Organization for international stand-
ardization.
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This Fall,
A First

It's the first pan-European
computer show in which a
major portion of our entire
information processing
industry will be repre-
sented abroad. And the
first show designed
specifically for marketing
to European ISOs.

Europe’s Ready

Right now, Europe’s at
about the same place the
USA was a few years ago:
poised to plunge into
smaller computers in a big
way. The potential: a
multibillion dollar market
for computer products.
And the people about to
deliver this mass market
will be dealers, system
integrators, distributors,
retailers, office machines/
products dealers...the
whole range of ISOs.

In other words, exactly the
kind of audience that
COMDEX shows are
famous for delivering.

we’ll Bring
the Market

Meaning not only Europe’s
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as well. Since this is the
first computer show
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single-board or minimum-board systems,” he says.

Adams says his seven-member committee seems to
agree on the technical issues, so he hopes to avoid the
delay other subcommittees have experienced. Adams
hopes to have a first-round draft this quarter.

Steve Leibson, chairman of the Versabus subcommit-
tee, explains that his group plans to standardize the
Motorola PROVISION D4 specification of the Phoenix,
Ariz., semiconductor maker’s Versabus. His newly
formed 20-member group, like Adams’s, is in the PAR
stage.

Leibson says his group is very optimistic about
standardizing the Versabus. “Motorola has provided us
with a technically solid standard to begin with,” he
says. “We won’t have too many problems.” A first draft
has been moved out of committee, and Leibson says
he’s “shooting for a final draft for next year.”

Jim Moyer, chairman of the Future Bus subcommit-
tee (P896), thinks his committee is lagging in their
efforts to find a reliable medium-cost, high-perfor-
mance manufacturer- and processor-independent bus.
One reason, says Moyer, is that his group is in the
“invent mode”—developing the technical basis for a
proposed standard.

Because most committee members are busy, P896
has been meeting sporadically, but Moyer hopes the
group is not too many months away from a final draft.
With luck, he says, they could have a draft ready for
publication at year-end. Given the publication bottle-
necks, he predicts that standardization won’t happen
before March, 1983.

Languages relating to microprocessors are also
experiencing problems in standardization. The Binary
Floating Point Arithmetic subcommittee (P754), headed

by Dave Stevenson, published its most recent draft in
the March, 1981, issue of the IEEE’s Computer maga-
zine. This standard addresses the need to specify
methods of implementing the arithmetic on a chip.

The group is deciding on warning modes, says
Stevenson. It previously voted to keep normalizing
mode in the draft. This mode normalizes the most
significant bit in the fractional parts of a floating-point
number. The question is whether to mention warning
mode in an Appendix or to delete it.

Stevenson says P754 has had “major dissenters all
along the way” on a technical basis. For example, the
implementation of a feature is often not justified by
experience. On the other hand, some members argue
that technical superiority cannot be proved until the
feature is implemented. “The fact is that if you never
have a standard, you won’t have an implementation,”
says Stevenson. “It’s a vicious circle.” Stevenson’s
committee work is “proceeding well at this point,” he
says, and they plan to move their draft out of
committee by the end of the summer.

P854, the Radix F'ree Floating Point subcommittee, is
attempting to generalize the 754 standard by removing
the latter’s dependency on binary arithmetic. The
newly formed 854 subcommittee, however, is having
delay problems, says chairman Dr. William Cody. “We
have to be upward-compatible with the 754 standard,”
he says, “so we can’t publish until 754 finishes.”
Although Cody’s seven- to eight-member committee
basically agrees on technical details, Cody estimates
that it will take a year and a half to two years after 754
finishes before his committee is done.

Subcommittees are also addressing other software
issues. Work on one such committee, Extending

Code Project Status

P695 Relocatable Object

Code Format

Final draft ready for publication. Publication estimate: September.

P754 Binary Floating Draft published last year is under revision. New draft publication
Point Arithmetic estimate: end of summer.

Draft published and is out for Computer Standards Committee
ballot. Estimated standardization: September.

Committee working on new draft, almost complete. Standardization
estimate: approximately one year.

Draft under revision. Could have final draft by Christmas.
Standardization estimate: March.

P961 STD Bus Draft estimated to be submitted for publication in September.

Committee working on first draft, to be completed next year.
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Introducing
Multibus storage systems
designed with the most
important feature you can buy.




The Multibus® market is very quietly growing
like crazy.

The 16-bit processors are taking off. The appli-
cations are getting more complex. And the users are
becoming more and more sophisticated.

If you're one of them, it’s probably as clear to you
as it is to us that you're going to need high perform-
ance disk systems designed to accommodate your
future growth.

Rather than make you wait until the last minute,
here they are.

Presenting the 700 Series
from Data Systems Design.

The DSD 700 Series Multibus storage systems
offer you the kind of flexibility and performance you'll
need, not only now, to get your product to market
quickly, but also later, to keep pace with your
growing needs.

The systems come in four basic configurations:
An 8”10 Mb or 40 Mb Winchester with either a 14"
streaming tape for back-up, or a 1 Mb floppy for low
cost software distribution. All competitively priced.

And they all fit nicely into a 19-inch rack
because each system is only 5% inches high.

But the real magic comes courtesy of our new
multi-function Multibus controller/interface.

Multiple choice on one Multibus board.

Our new controller/interface contains a Win-
chester disk interface that will handle 2 drives of up to
40 Mb each. An interface for %" streaming tape. And
a floppy drive interface that can control two 1 Mb
floppy drives.

Plus data separation.

32-bit ECC for high reliability.

Automatic self-test. Self-diagnostics.

Full compatibility with IEEE 796 standards.

Intel® iSBC 215 and iSBX 218 emulation.

24-bit addressing.

A high speed internal bus and pipelined archi-
tecture with a dual port buffer to move data at non-
interleaved speeds. And a read /write sequencer to go
with it that's capable of running faster than any 8”
Winchester drive likely to come along for a long time.

But here’s the kicker. All this takes up just one
slot in your Multibus backplane because it all comes
on just one board.

And for those of you with unique packaging
requirements, our controller/interface board is also
available by itself, for 8” or 5%” disk drives.
Hindsight will prove you right.

We don’t expect you to buy systems with an eye
to the future without looking into service and support.

But this is one area we were unable to improve
upon. Because we decided we should offer the same
kind of efficient service and intelligent support that's
made us a leading storage system supplier in the
DEC®-compatible market.

That kind of service includes our exclusive
on-board HyperDiagnostics® Remote diagnostic
assistance. Rapid Module Exchange® our guaranteed
twenty-four hour or less module swap. And the most
comprehensive, yet inexpensive extended service
program in the business: HyperService®

All backed by support which, according to our
customers, is second to none.

It pays to plan ahead.

Given the opportunity all this presents, you're
probably going to want to know more about the 700
Series Systems. And the new Multibus controller/
interface that goes with them.

We can supply you with a comprehensive twelve-
page data sheet that tells you everything you need to
know about both, and it’s yours for the asking.

So call us today.

Better yet, call us yesterday.

The way things are going, it’s already tomorrow.

Corporate Headquarters: 2241 Lundy Avenue,
San Jose, CA 95131 Eastern Region Sales and Service:
Norwood, MA, (617) 769-7620. Central Region Sales
and Service: Dallas, TX, (214) 980-4884. Western
Region Sales: Santa Clara, CA , (408) 727-3163.
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High-Level Language Implementation for Microcom-
puters (P755), has been proceeding for about three
years. The IEEE published a draft last year, and the
draft is out for a Computer Standards committee mail
ballot. The subcommittee is addressing the issue of
using high-level languages to implement programs for
small, dedicated computer applications.

Chairman Rick James says some negative comments
have been received, stemming from people’s impression
that the committee is trying to change language
standards. “The bulk of the complaints are concerned
with a fear that we're trying to change languages in
general, when we simply want to improve their
implementations,” James says. The committee is con-
cerned with microprocessor applications, not the gener-
al use of the language. As a result of the confusion,
James recently added the word “implementation” to the
subcommittee’s title.

James’s committee is also working on a rationale
paper to explain the draft. “It’s unusual for a committee
to put out a rationale paper,” says James, “but many of
them need them. The floating-point standard, for
example, had two or three rationale papers published at
the same time as the standard.” There was much
dissent on that committee, he adds, and the papers
helped to explain different viewpoints and why one
position was chosen over another.

James says his committee is working at an average
pace and that standardization will occur “very soon, if
we can overcome the objections. If we stumble on the
objections, it’s hard to say when the draft will be
published,” he concludes.

The Microprocessor Software Benchmark subcom-
mittee (P856) reports it is in the early stages of
development. “It’s really too early to tell,” says
chairman Steve Diamond. “We have a charter, and
we’re working on the specific details of our objectives.”
P856 plans to standardize a software benchmark, a tool
for evaluating microprocessors while they solve tasks.

Diamond’s subcommittee has had only one or two
meetings, but is trying to “move ahead as fast as
possible.” Diamond gauges final committee member-
ship at eight to 10. The committee does not plan to rate
microcomputers in general, he says, “but rather to
provide tools for the user to do that himself, depending
on his applications needs.”

One subcommittee whose work seems to be winding
down to a conclusion is P694, Assembly Language
Mnemonics. A draft was published and went out for
comment at the end of 1979, and the subcommittee is
now revising the draft. Chairman Wayne Fischer
admits it has not been finalized as quickly as he had
hoped. Ideally, he says, every committee member could
devote full time to every committee, and standardiza-
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tion work would progress much more quickly. In
addition, some members have dropped out of Fischer’s
committee. Fischer says most of the subcommittee
members agree on the draft, and this summer’s
meeting plan calls for approving a final draft.

Tom Pittman’s committee, Relocatable Object Code
Format (P695),is at a standstill, waiting for its final
draft to be published. “Typical lead time for publication
is about three months,” Pittman says, “and I suspect
we should have our answers by fall at the latest.” The
committee’s vote will depend on the nature of the
comments received because many negative comments
could delay publication. Publication could be in the
third or fourth quarter.

The Microprocessor Operating System Interface, or
MOSI, subcommittee (P855) has a draft standard now,
says chairman Jack Cowen. “If we’re lucky,” he says,
“we’ll have a standard to submit to the MOSI committee
for additional approval by the subcommittee itself.
There’s a 90 percent chance we’ll be able to accomplish
that soon.” The committee is revising the draft for the
third time.

Cowen feels his committee is unique in its draft
content. Contrary to what its name implies, says
Cowen, 855 is not trying to standardize an interface.
“We’re trying to standardize an interfaced operating
system, and that’s a big difference. It’s doesn’t mean
I'm trying to tell the operating-system designer how to
build his operating system. I'm just saying, ‘Here’s an
interface you can support in other ways than directly on
an operating system.” We're trying to be very careful
that the MosI doesn’t put any handeuffs on how you can
look at the interface,” says Cowen. “MOSI has got to be
operating-system independent. And that’s not a very
fun thing to try to do.” Cowen hopes to get a yes vote
for publication in a few months, and optimistically
estimates standardization to be about a year away.

Bob Davis’s Media Independent Information Trans-
fer, or MIT, committee (P949) “is moving fast for a
standardization process,” says one member. He adds,
“This one is shooting like a rocket.”

The draft has been submitted to the parent commit-
tee—the Microcomputer Standards committee—and is
out for public comment. The committee started only
last summer. “We expected to go forward reasonably
fast,” Davis says, and credits his committee’s accelerat-
ed activity with the top-down approach it initiated to
help it decide what it wanted to accomplish. Davis says,
“Other committees have gotten bogged down because
they have many proposals to consider, with consider-
able differences of opinion among the proponents of
each proposal.” Outside response has been favorable
and he expects draft finalization in about a year.

"

MINI-MICRO SYSTEMS/July 1982



Ada: The View From Abroad

When the Department of
Defense published the pro-
posed Ada standard in July,
1980, it was one step behind
an aggressive Swedish
group. Dr. Jonas Agerberg,
heading the Swedish
Defense Research Institute’s
Ada evaluation team,
scooped the world with the
first published version of

the standard document. The
_fact that the Europeans

beat their U.S. colleagues

to the punch is one indication
of the intense European
interest in this new language.
Another indication is Dr.
Agerberg’s Ada in Sweden
group, an organization

that now numbers over one
thousand members. We
spoke with Dr: Agerberg at
his Stockholm apartment

to learn more about European
Ada activities and how Ada
will affect Europe.

66 National pride was
the biggest obstacle to
European adoption of
any one language. Ada
is the solution, a genuine
international effort.99

WD: You've been one of
Ada’s more active supporters.
What first attracted you to
the language?

AGERBERG: I began looking
for Ada long before it existed.
As a specialist in automatic
control, I was searching

for a modern alternative to
FORTRAN. I, and my col-
leagues on various European
committees, began to exam-
ine the options — HAL,
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“!f Western Digital succeeds in running fullAda ona
small machine, the SuperMicro, you ll silence many of
the languages critics. 99

JOVIAL, CORAL 66, PEARL
and others. They all had
limitations. More important,
though, it became apparent
that national pride was the
single biggest obstacle to
Pan-European adoption of
any existing language or
development of a new lan-
guage. Ada is the solution

to this Gordian Knot. Although
it was U.S. funded, it was a
genuine international effort.
WD: Do you think all of
Europe will embrace Ada?
AGERBERG: Eventually. For
a simple reason. Ada is a
reality. There has been talk
in every country of develop-
ing a standard, highly portable
industrial language. Now

the Long Term Procedural
Language efforts in Europe,
America and Japan — the
Purdue Workshops — have
voted to invest their energy
in developing successful

Ada programming environ-
ments. The Council of the
European Communities
stopped funding language
development and is sup-
porting Ada. Those of us who
have been close to the search
realize that Ada is an excellent
solution, and that we must

throw our weight behind it or
well go on searching forever.
WD: A few critics have
charged that Ada is both too
complex and yet incomplete.
AGERBERG: Perhaps there
is no perfect language. Yet,

[ ask, what's better than Ada?
It is a large language, but

very carefully constructed.

It has features I find in no
other single language, such
as high level tasking, separate
compilation, generics and
standard packages. Is it

too large? Last December I
conducted the worlds first
hands-on Ada course, as you
well know, using Western
Digital’s 16-bit SuperMicro
system and MicroAda. If you
succeed in running full Ada
on such a small machine, as
you say you will, the critics
will be silenced.

WD: Since you mentioned
our SuperMicro system, we
can' resist asking, how do

you rate it as an Ada machine?

AGERBERG: Well, so far I've

on it. Still, the SuperMicro
has the architecture to become
an efficient, low-cost Ada
learning tool. And for many
users, it will be the logical
program development system.
WD: One final question:
What is Adas future likely

to look like?

AGERBERG: The sky is the
limit. Today the world is
awaiting a full and complete
Ada compiler that will run

on some fairly accessible
machine. Given that, Ada

66 Ada is much more than
a language. Its a new
technology that will pro-
vide the_foundation_for

a proliferation of markets
and products.99

becomes much more than

a language. It becomes a new
technology that will provide
the foundation for a prolifer-
ation of markets and prod-
ucts. The future is bright —and
near enough to touch.
Western Digital expects to

be first with an Ada compiler
validated by the DoD.
However, you can begin your
own evaluation of Ada
today, using our SuperMicro
system and MicroAda sub-
set of the language, then
upgrade to full Ada as soon
as it's available. For full
details, or to place your
order, call 714/966-7769.
Or write: 2445 McCabe,

run only your MicroAda subset Irvine, CA 92714.

WESTERN DIG/II'AL

T T T S S S

MicroAda and SuperMicro are trademarks of Western Digital Corporation.
Ada is a trademark of the U.S. Department of Defense.
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If you buy printers
to integrate into
computer systems, m
electronic calculators “ w
or cash registers, 4 i
measuring instruments g
or other products, come
to Epson OEM. You'll get
the most reliable printers in the world with
the custom features and colors you want, and
we can deliver them at a lower cost than many
standard units.

Epson offers you customized printers with
the greatest range of features and options at
competitive prices. You can choose column
width, paper feed, matrix, print speed, print
direction, print fonts and graphics capability.
Plus, our systems experts
can program firmware to
make your printers do
the exact tasks you want.

CIRCLE NO. 51 ON INQUIRY CARD

And, because we make more print
mechanisms than anyone else, we can cus-
tom design printers with colors to match your
system for about the same price as many off-
the-shelf units. We can build a thousand or a
hundred-thousand. And we can deliver them

— on time.

Call or write Epson OEM. Let us show you
how we can take your specifications and build
the perfect printer for your application.

To suit.

EPSON

EPSON AMERICA, INC.
OEM PRODUCTS

3415 Kashiwa Street« Torrance, CA 90505
(213) 534-0360
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Micro MRP answers

small manufacturers’ needs

By Eric Lundquist
Associate Editor

Materials requirements planning systems—once the
province of large computers—are being developed for
microcomputers. System builders hope to reach a new
market consisting of small manufacturers unable to
afford more expensive systems, but aware of the need
to bring a computer’s analytical capabilities to bear on
plant efficiency.

Although definitions of MRP vary, the systems should
perform several tasks. A user must be able to calculate
material requirements based on inventory, open or-
ders, purchase orders, manufacturing capabilities and
master-production schedules. With the proper informa-
tion, the system helps develop manufacturing plans and
recommended material purchase schedules. The system
should provide enough information to project cash
needs to fulfill the production plans based on inventory,
purchasing and shop-floor conditions. Most important,
the system should be interactive, allowing the flexibili-
ty to incorporate changes in business plans and
economic conditions.

“The market for microcomputer-based MRP systems
is enormous. If you look at the number of companies
that could use a microcomputer and microcomputer
software, the numbers are staggering. You will see a
trend where more and more packages become available
for micros,” says Christopher Gray, a vice president at
Manufacturing Software Systems Inc., Williston, Vt.,
which evaluates software. The company has done
extensive evaluations of mainframe and minicomputer
MRP systems. It is starting to evaluate microcomputer-
based MRP and has identified several offerings (see
table, p. 147).

The market may grow dramatically, but only a few
offerings are now available, representing a total
installed base of several hundred. With the definitions
of micro, mini and mainframe computers blurring,
system price is developing as the most reliable
yardstick differentiating computer classes. Gray sees
the market for micro-based systems developing around
companies with yearly sales starting at about $1 million
and having fewer than 100 employees, but adds that
what a company does is as important as its size. “The
market for micro-based MRP is not dependent so much
on the size of the company as on the size of the database
and the amount of activity,” says Gray. MRP systems
tend to be modular in implementation, and micro MRP
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Language
7 % 1. COBOL 36.4%
2. BASIC 19.3%
3. FORTRAN 12.7%
4. RPG 10.2%
5. Assembler 6.5%
6. DIBOL 3.6%
7. PLN 2.9%
8. APL 1.1%
9. Others 7.3%
DATABUS, DATA-
SHARE, ENGLISH,
RPL, BAL,IDEA,
VHLL, GPSS,
MAGEN, etc.
275
Machine size
1. Small 46.9%
2. Medium 46.0%
3. Large 71%
239
Processing mode
1. On:line 78.0%
2. Batch 22.0%
186

Features of computer-related systems, drawn from “Survey of
commercially available production management systems” by Com-
puter Aided Manufacturing-International, Inc.

prices start as low as $3000 for floppy-based systems
and climb to about $40,000 for fully configured
hard-disk-based systems. Large mainframe MRP sys-
tems can run to hundreds of thousands of dollars.
Micro-based MRP is becoming possible because of the
availability of faster microprocessors and increased
storage capacity through Winchester-disk technology,
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sysiems in Industry

says Ernest Pennente, a New Jersey-based software
consultant and developer.

“The real problem with an MRP system is not how fast
it can do computing, because the computing in MRP is
not very sophisticated. The important factor in doing
MRP on a microcomputer is how fast you get to the disk
and how much information you can put on the disk,”
says Pennente. Some microcomputer systems allow a
user to put as much as 80M bytes of disk storage on the
system. Pennente says, “If you're not going to do MRP
for General Motors, you can probably do a damn fine job
with 80M bytes.” Most MRP systems for small manufac-
turers require less storage. In a recent article for
Production and Inventory Management Review, Pen-
nente stated, “Micro-based systems can fit businesses
in the $1-million to $20-million sales range and a
database of 5000 items, and 25,000 product structures
and 3000 scheduled receipts will fit comfortably on
hardware that is available now.

Pennente says Western Electric’'s UNIX operating
system is attractive among those available for MRP
micro applications. “UNIX is attractive to a software
developer because, when I upgrade to a 16-bit machine,
I'm going to need the control that UNIX gives me.
Another feature that’s very important to the software
developer is the portability,” he says.

One system builder who developed an MRP system
for microcomputers is William MecCullough, president
of McCullough and Associates, Excelsior Springs, Mo.
McCullough markets Impac, a package that runs on
Alpha Micro 16-bit computers.

“When we started out three years ago, we were
eyeballing the market really hard for a microcomputer
system suitable for a serious business application. The
Alpha with its multitasking operating system and
sophisticated access method seemed to be the right
one,” says McCullough. In the microcomputer MRP
world, 16-bit systems, especially the Motorola 68000,
are the wave of the future, McCullough says.

McCullough says the cost advantage of microcomput-
ers far outweigh the constraints imposed by their

Customer order
processing

Order
forecasting

Master scheduling

Material
requirements
Capacity planning

requirements |
planning

Inventory
control

Purchase control

Shop floor control
Cost control

The maijor functions of a commercial system show the system's
typical image. Source: Computer Aided Manufacturing-International,
Inc.

architecture. He describes himself as a cost/
performance enthusiast, and says that past advances in
performance came from software developments, but,
“Today, we see the ability to increase performance by
the type of hardware that you are using,” as well as
software. McCullough markets his MRP system through
a dealer network. The company has 28 firms licensed to
sell MRP software, 25 of which are dealers. The systems
are sold in packages that allow a dealer to install a
system modularly. A typical system includes a 128K
CPU, six serial ports, two terminals and a 10M-byte
Winchester.

McCullough says he has sold systems into companies
with as little as $500,000 in yearly revenues. That
installation is running some basic inventory-control
packages, but has not yet installed MRP. Installing the
MRP is not a technical problem, but instead one of
developing the expertise to use it, McCullough says.

Miecro Manufacturing Systems, Columbus, Ohio, sells
an MRP package that runs on CP/M-based systems.
Development of the system started about three years
ago, and the first system was put into the field about

COLUMBIA READY TO TEST MRP SYSTEM

System developers at Columbia
University's Digital Research Labora-
tory are looking for a test site for one
of the more advanced microcomputer
MRP systems yet developed.

The developers have taken the
Japanese inventory and manufactur-
ing theories of “just-in-time” produc-
tion and turned it into an inventory and
MRP system written in ¢ and running

on UNIX-based microcomputers.

Instead of developing a stringent
production schedule, the Japanese-
based plan allows items to be pulled
through as they are needed and leads
to “zero inventory,” says Chris Boyd,
a researcher working on the project.
The developers have not selected on
which microcomputer the system will
run.

The researchers are looking for a
small discrete-parts manufacturer for
the system implementation, which is
expected to take place in September.
The manufacturing concern would
have to pay hardware costs and
associated expenses.

Boyd says that using UNIX, the
developers could do the programming
in one-third the usual time. :
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one-and-one-half years ago. “There’s a need for micro- Fox says.

computer-based MRP systems out there,” says company Fox believes that people talk about microcomputer-
president Larry Fox. “There’s a lot of small manufac- based MRP systems, but very few such systems are
turers in the $1-million to $5-million range that available. “People are talking only about what is
can’t afford to go with a minicomputer and the software happening today. True MRP goes out over several time
and support personnel required for a minicomputer,” spans to a given horizon,” Fox says. il

REPRESENTATIVE MICROCOMPUTER MRP SYSTEMS

Vendor System Function Language Hardware Price Users
Compumax Bill of Materials inventory control, MRP, BASIC CP/M micros $350 75

Materials bill of materials (software only)
Digital Research Lab, MRP in modules o] UNIX-based development
Columbia University micros project
Key Systems, Inc. MCS seven modules COBOL micros using $100,000 for 5+

cover MRP and CPIM, MPIM, 7 modules
finance OASIS with hardware
McCullough & IMPAC inventory, bill of BASIC Alpha Micro $3000 per 50 +
Associates materials, production module
control, MRP

Micro Manufacturing MCS 2 MRP, inventory BASIC CP/M-based $5400 50 +
Systems control, custom micros (software only)

orders, capacity
requirements

Online MicroMfg bill of RM/COBOL systems running $2000 1

Applications materials RM/COBOL

R.A.L.R., Inc. Micro MRP modular MRP BASIC Onyx $40,000 with 20
functions hardware

VT-100 GRAPHICS FOR
HATROX $775_
MATROX GT-600

Plot-10? Compatible

Tektronix 40162 Emulation
1280 x 240 or 640 x 480
Pan, Zoom, and Scroll
Hardcopy Output

Simple Installation

Lowest Cost

1 TMDEC
2 TM Tektronix
3 OEM Qty Price

The Matrox GT-600 is a low cost/high performance plug-in graphics mﬁlfox
board that upgrades the DEC VT-100' alphanumeric terminal to a power- clectronic rystems Itd.
ful graphics terminal. The on-board Z-80A CPU with resident firmware US & CANADA
and high speed vector generator gives the VT-100'/GT-600 combination 5800 Andover ave.. T.M.R.. Qué. Canada H4T 1H4
the performance of a Tektronix 4016* graphics terminal at a fraction of the Tel.: (514) 735-1182 Telex: 05-825651
price. Installation is simple and can be done in minutes. EUROPE

Herengracht 22, 4924 BH Drimmelen, Holland
AFFORDABLE GRAPHICS from the WORLD LEADER in VIDEO BOARDS. Tel.: 01626-3850 Telex: 74341 MATRX NL
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Communications technologies are coming at
ou from every angle, and the possibilities are
grilliant. Effective resource sharing. Truly auto-

mated offices. Integrated process control. But
sifting through the promises to the realities can
be tough in a market as dynamic as this one is
now.

We'd like to suggest you take the attitude
we've taken since we introduced the first gen-
eral purpose local communications system to
the industry. Take the road that allows you the
most flexibility, freedom of choice and
independence.

Choose a local network system that puts
you at the controls. Choose a network with the
maneuverability and the power to take you
wherever you want to go.

LET THE OTHER GUYS ARGUE ABOUT
MEDIA.
One of the things creating confusion about local
communications right now is that a lot of heat is
being generated about issues that don’t really
matter.

Choice of medium, for example. At this
point, both baseband and broadband have a place
in communications technology. While every-
body is arguing about the relative merits of one
medium versus the other, the answer for you
may be, in fact, both.

What you need is a local communications
system that will do the job with whichever me-
dium or combination otJ media are right for you.
And with architecture that will allow you to use
still other media in the future.

And although more and more systems
will become available that allow you a choice of
media, right now there is only one. Net/One™

We were the first to build a media-inde-
pendent system and to date we're still the only
one. But we feel it’s significant that others are
now following, and that media independence is
clearly the direction local communications
technology will go in the future.

Gowithaloca
that lets you

Net/One is a trademark of Ungermann-Bass, Inc




LOOK FOR A SYSTEM YOU CAN DIRECT.
Everything about Net/One has been designed to
respond to your needs, as they evolve, and to be
completely adaptable to evolving communica-
tions technology. System architecture is com-

letely modular, and can be easily updated for
uture requirements.
A Net/One system is delivered with com-
plete operating software, so you can use it im-
mediately for most applications without writing
a single line of software. But the system is also
fully programmable, so you can add non-stan-
dard interface protocols, or customized services
and applications. If and when you choose to.
Net/One is the only general purpose com-
munications system on the market today that
gives you programmability. And that’s in addi-
tion to being delivered with the widest range of
multi-vendor compatibility of any system avail-
able. Physical interfaces currently include RS-
232; IEEE-488; 8-, 16-, and 32-bit parallel; RS-
449; and V.35. Our current software interface
protocols include Async, Bisync, HDLC, and
DEC DR-11B/W.

MAKE SURE THE POWER IS THERE.
The specs have to add up to a system that’s not
only maneuverable,but powerful and far-reaching
enough to keep up with you as your needs grow.

Net/One is made to move information.
Lots of information. Fast. (Up to 10 megabits per
second.) Several thousand devicesin a %uilding
or complex can use Net/One simultaneously.

A local communications system should
be able to take you anywhere you want to go, as
fast as you want to get there. Easily. Efficiently.
Consistently.

Please call or write for detailed system
descriptions, and for 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

60 anywhere.
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NOW MAKE YOUR SERIES/1
EVEN MORE EFFECTIVE.

1130-lpm . 270 Series S:Afl\)nbyte
450 Series 720-lpm Band Printer e , Storage Y
Band Printer Band Printer \ WWE ' \odule Drive 126-Mbyte 280 Series
(360-1pm) \ F® (40-Mbyte SMD Cartridge
";&\ SMD) Module Drives
- w%} (QUaI anq
5 " single unit)

420 Series -
Matrix Printer /
410 Series

Letter Quality Printer 230/240 Series

Mini Module Drive

610 Display-
(data entry style)
210 Series

Flexible Disk Drive

610 Series
Display Station
(typewriter style)

Attach it to Control Data Miniperipherals.

Turn your price-performance problems into
opportunities with Control Data’s full line of
Certainty® Series miniperipherals. They'll make
your Series/1 even more effective for
distributed processing and office automation—
at a competitive price.

Why are Series/1 users linking up with Certainty
Series products? The first benefit is exceptional
capability for the price. You get printers that are
faster than competitively priced units; disk
drives with more storage for the money;
removable media; even fixed and removable
storage in one drive; integral controllers; full
Series/1 compatibility.

Benefit #2: a full line—available right now.
There's a complete family of disk drives. A

complete line of printers, from the 410 Series
letter quality printer to the 1130-lpm band
printer. A pair of user-friendly displays— plus
RTA (remote technical assistance).

Benefit #3 is complete support. More than
5000 Customer Engineers help make sure that
Certainty miniperipherals live up to their name
in operation.

Make increased effectiveness a Certainty.

No matter how you're using your Series/1—for
insurance, broadcasting, health care, banking
or dozens of other applications—there’s a
Control Data miniperipheral that'll pay off for
you in price and performance.

Call today for more information, toll-free
800/328-3390.

(G2 CONTROL DATA

Addressing society’s major unmet needs
as profitable business opportunities
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Tektronix plans for the future
with Clark County plant

By Frank Catalano
Associate Editor

With its new production facility in Clark County,
Wash., Tektronix, Inc., is out to increase profits from
its oscilloscope product line by cutting manufacturing
costs. Although companies constantly strive to cut
costs, few in the electronics or computer industry have
taken an approach that’s as ambitious as Tektronix’s.

Company officials regard the new facility as one
element in an effort to recapture and maintain its share
of the oscilloscope market. A study by Dataquest, Inc.,
a Cupertino, Calif., market-research firm, says that
although Tektronix controled 67 percent of the oscillo-
scope market in 1979, that share has been eroded over
the past two years by U.S. and Japanese companies
coming out with low-priced, general-purpose products
on a commodity basis. In response, Will Hott, opera-
tions and planning manager of the company’s Instru-
ments Division, says that Tektronix, traditionally
known as a technology-driven manufacturer of high-
priced products, is now striving to reposture itself in
the changing instrumentation market.

“In looking at our new products and some of those
that we haven’t announced yet, the fundamental goal of
the company is to provide increased price/
performance,” says Hott. “Parallel to that objective,
however, the company is also trying to provide the
highest quality product money can buy. To balance the
two, we’ll have to raise profit margins by cutting
manufacturing costs.” He says that by doing so,
Tektronix will be able to lower prices and become more
competitive.

Evidence of that effort is the 500,000-sq.-ft. Clark
County plant, which is being outfitted with state-of-
the-art production equipment for the assembly of the
company’s newest and lowest priced line of oscillo-
scopes, the 2200 series, as well as the 460 series.
Besides manufacturing activities, the plant will also
house the business and engineering offices of Tektron-
ix’s Instrument Division. Much of the equipment will be
computer-controlled and will tie into a central system
so that shop-floor data can be processed for business
planning. The plant will also include a new material-
handling system, an automated storage-and-retrieval
system and automated test equipment.

Shop-floor systems, most of which are still in the
development stages, will report to Tektronix’s Beaver-
ton, Ore., headquarters through a hierarchy of installed
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systems. An 1BM Corp. 3038, which performs process-
ing and business-data storage for the company’s four
divisions, heads the hierarchy. The 3038 links to an IBM
4341 in Clark County over HYPER channels—used by
engineering—and a microwave link—used by produc-
tion. The 4341 performs central data storage and
processing for the division and also contains a Manufac-
turing Resource Planning package (MRP 11) supplied by
Martin-Marietta. Two Digital Equipment Corp. VAX
11/750s—the only computers of their kind in the Pacific
Northwest, says Hott—and a VAX 11/780 are linked off
the 4841 via a Tektronix-developed communication
package. The 11/780 controls engineering systems, and
the 11/750s, one of which is for backup, control
production systems. A range of computer systems on
the shop floor, including DEC PDP 11/34s and LSI 11/23s,
control production processes. Those systems will tie
into the 11/750s via DECnet.

Lionel Kreps, manager of engineering services at
Tektronix, notes the company’s central organization
allowed each of the divisions to decide what systems to
link onto the 1BM computers. The only constraint was
that any implemented system ultimately had to report
to the central computer. “As part of the divisionaliza-
tion process,” says Kreps, the central organization
basically said ‘0K, you guys have a business to run; go

As part of its effort to reduce manufacturing costs, Tektronix will
carry out inspection activities throughout the assembly process. In
doing so, the company hopes to reduce the cost of repairing a
finished product.
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off and run it. Just be aware that you have to furnish us
with certain data.”

At the Clark County plant, the Instruments Division
employs an overall test in choosing equipment: each
system must be flexible and responsive to changes—not
only in product lines over time, but also in component
and subassembly types moving through assembly.

Although the plant will handle assembly activites for
only a few product lines during its first two years of
operation, Hott says, each of those lines has many
options. Each member of the 2200 family of oscillo-
scopes, for instance, contains the same basic circuit
board, but components in those boards are subtly
different. Rather than set up a separate circuit-board
assembly system for each family member, the Instru-
ments Division is developing a random-board-insertion
system that automatically adjusts itself to accommo-
date options.

“We don’t want to be running one type of board
through the equipment, break down the system, set it
up again and then run another type,” says Kreps. “We’d
like to run boards through randomly, regardless of
whether they’re for the 2200, 2300 or whatever.”

Ultimately, he says, as a board runs through the
insertion system, the equipment will be able to insert a
diode, for instance, into a specific location on the board.
If the next board on the line requires a different type of
diode, however, or a diode of the same type inserted
into a different location, the equipment will be pro-
grammed to automatically adjust itself to accommodate
the necessary changes.

Kreps says that the random-board insertion system,
which will be controlled by LsSI 11/28s, will be
operational in about one and one-half years. “We're
trying to automate what has traditionally been a batch
process,” says Hott. “We don’t really produce individu-
al family members in high volumes, but, considering all
those family members together, we're a high-volume
manufacturer. Each system that we install has to be
able to operate in this high-volume mode and perform
whatever task it is intended to perform on not just one,
but each member of a product family.”

The flexible-automation requirement will also be
applied to robots that the instruments division inte-
grates into the Clark County plant. One robot is
already operating at the facility, but it does not
represent the type that Tektronix will implement, says
Hott. “We’ll be using smart microprocessor-controlled
robots, which can be programmed to handle a variety of
routines and subroutines.”

Hott says that the most viable applications for robots
include storage, in which robots can take components
and subassemblies in or out of storage bins, and
assembly, in which robots can replace shop-floor
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Tektronix’s new 500,000-sq.-ft. Clark County, Wash., plant is
being outfitted with state-of-the-art production equipment for the
assembly of the company’s general-purpose oscilloscopes.

personnel doing repetitive, mundane or hazardous
tasks.

The Instruments Division also plans to automate
activities other than assembly, including inspection,
storage and retrieval and materials handling. As a
means of reducing repair costs of assembled products,
the division will inspect the parts as they come in for
assembly. Although equipment to test incoming parts
has not been decided upon, Hott says, those that are
put in place will tie into the VAX 11/750, enabling failure
rates of parts to be monitored and recorded. If a part
develops a history of failure, its vendors will be notified
to take corrective action. Subassemblies will also be
tested as they move from process to process, and those
test results will also be recorded in the 11/750.

In the final inspection area, where finished boards
will be tested before assembly into oscilloscopes, two
GenRad systems are in place, and a third is scheduled
to be operating within the next few months. Kreps says
that the division hopes to automate the board-testing
procedure to the point at which boards designed for any
product family will move through the test system on a
conveyer belt, and the system will automatically
perform required tests.

As components, subassemblies and finished oscillo-
scopes continue through the plant, they must be stored
between processes. Hott says the division will probably
use revolving computer-controlled carousels. He says
that a DEC PDP 11/34 will control the system, moving a
carousel to a designated location so that a user or a
robot can insert or remove parts. The 11/34 will also
report stock status of parts and subassemblies to the
11/750s as parts enter or leave storage.

Various material-handling systems to transport parts
and subassemblies through the plant are being evaluat-
ed, and Hott says the strongest contender so far is an
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overhead monorail system. The system includes a holds three or four bar-coded totes. Each tote stops at a
carrier, or arm, which is suspended from a track and location if its bar code matches a bar-code reader at that
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location. The bar-code system also allows the VAX
11/750 to track the parts as they move through the
plant.

The Martin Marietta MRP 11 software package, which
runs on the IBM 4341 computer, ultimately receives
data from the systems on the plant floor and converts
that data for use in running the business activities of
the Instruments Division. Each Tektronix division will
have its own MRP II system, but data from the divisions
still must be reported daily to the IBM 3038 in
Beaverton for storage in a central database.

Hott notes that the MRP II package is available in
modules and, therefore, need not be implemented all at
once. Thus far, the Instruments Division has purchased
and is testing and debugging, the inventory-control,
business-planning and production-control modules. The

| division is also considering purchasing and costing

modules.

“Our goal is to become a Class-A MRP company,” says
Hott. “I don’t think any other $1-billion company has
ever attempted that.”

Although Hott says the purpose of implementing all
this automation into the Clark County facility is to
“take labor out of products and thereby lower manufac-
turing costs,” he adds that “Tektronix is not going to
fire all of its people and hire a bunch of robots.” He says
manual labor will be used in facets of the production
process in which it is not “technologically or economically
feasible to employ machines.” People will also be used
on the shop floor to operate equipment and to input
production data into the computer system.

Although the plant personnel will perform blue-collar
tasks, they’ll work in a white-collar environment. The
manual-assembly area is carpeted, and workers sit at
desk-like work stations. But the work area was
designed not only with aesthetic considerations, but
also with functional considerations in mind. The
modular work stations, for instance, can be disassem-
bled and reconfigured as production processes change.
Furthermore, the carpet in the work area dissipates
static electricity better than vinyl asbestos tile, which
is normally used in such areas.

Tektronix spokespersons are quick to point out that
much of what is planned for the Clark County plant is
still in the design stage, and many plans may change.
But Charles Taylor, a senior Dataquest analyst, notes
that the mere fact that the company is taking a stab at
improving manufacturing-cost efficiencies is signifi-
cant. “A lot of companies are fighting Japanese attacks
by going to Singapore and Hong Kong for their
manufacturing tasks,” says Taylor. “Tektronix is plan-
ning with the future in mind, and, in the long run, it
will be to their benefit.” |
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MS-DOS gives you the onlycomplete
set of software tools for16-bit systems.
Now. From Microsoft.

Systems and Applications. Now. The success of
any microcomputer system depends on the
amount of software available for it. And, the
ease of writing more. Microsoft™ MS-DOS
is the only single-user operating system
fully supported by Microsoft's 16-bit
languages: BASIC Interpreter, BASIC
Compiler, COBOL, FORTRAN and
Pascal. Plus, the Multi-Tool™ family of
applications software. .. starting with
the Multiplan™ electronic worksheet.

More software. Soon. IBM chose
MS-DOS as the primary OS for the
IBM® Personal Computer. Lifeboat

Associates chose MS-DOS as the 16-bit,
single-user DOS it will support. And
Microsoft will continually introduce
new applications and systems soft-

ware for MS-DOS. The implication is
clear: MS-DOS is going to be even better
supported. Fast.

Easier conversion. MS-DOS was written to make con-
version of CP/M-80® programs simple. Simpler, according
to programmers, than conversion to CP/M-86™ Again,
the implication is clear.

Better system features. MS-DOS offers features
unavailable under either CP/M-80 or CP/M-86: device
independent 1/0, advanced error recovery, variable length
records, and full program relocatability in order to take
MS, Multiplan, Multi-Tool, and Microsoft are trademarks of Microsoft Corporation
CP/M and CP/M-80 are registered trademarks of Digital Research, Inc.

CP/M-86 is a trademark of Digital Research, Inc.
IBM is a registered trademark of International Business Machines, Corp

advantage of the extended addressing
capabilities of the 8086 and 8088 micro-
processors. And MS-DOS'’ descriptive
error messages make it a user-friendly OS.

Leadership in microsystems. Microsoft
led the industry into the 8-bit world when
we put BASIC on the first microcomputer.
Now, we're leading the industry into the
16-bit world with the first complete set of
software tools for the 8086 and 8088 micro-
processors. The MS-DOS operating system.
Languages. Utilities. And, applications software.

Planning an OEM system? Return the coupon
below for complete OEM information on MS-DOS and
Microsoft's complete set of tools for 8086 systems.
Can't wait? Call our OEM Accounts Manager.
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(206) 828-8080
TLX: 328945
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Bellevue, WA 98004
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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

DESIEK

WE BUILD ACCESS TO PRODUCTIVITY.




Gould courting
system houses, OEMs

By Eric Lundquist
Associate Editor

As the role of the system integrator increases in
importance in the developing industrial-automation
market, end-user-oriented companies are courting
system builders. One of the latest courtships involves
Gould Inc., which is attempting to develop a network of
OEMs and system houses within its Factory Automation
Division.

Once signed on, the system houses will develop and
adapt Gould’s Autofactor hardware to vertical markets.
Robert H. Ryan, director of strategic marketing
planning for the Factory Automation Division, says the
company is evaluating system houses and markets and
expects to announce its first Autofactor system houses
soon.

Autofactor is a factory-management system that uses
microcomputer-based factory-floor monitoring and dis-
play subsystems with high-speed parallel communica-
tions to Gould’s 32-bit minicomputers. The systems use
a number of independent processor modules called
Cybloks. A basic Factory Controller system for first-
level production monitoring uses four Cybloks.

The command Cyblok supports system-level interac-
tion with the Factory Controller. With the command
Cyblok, an operator specifies the format and content of
the production reports as well as which reports are
available. A polling Cyblok polls programmable control-
lers and other devices and transfers the information to
other processors. A user-display Cyblok takes informa-
tion from the polling processor and displays it on a color
video monitor. A fourth Cyblok processor is used for
data storage on an 80M-byte Winchester-disk subsys-
tem.

The Autofactor system extends the plant-monitoring
system beyond the first level and allows the addition of
a larger computer by using a high-speed interface
Cyblok. With the larger computer, the system per-
forms statistical analysis, database management and
similar functions.

The Factory Automation Division is a unit of Gould’s
Electronic Systems Group whose products include
programmable controllers, factory monitors, servo
motion drives, distributed controls, pressure and
temperature transmitters and transducers and digital
imaging and graphics systems. In a statement accom-
panying the formation of the OEM and system-house
network, J. Lawrence Doherty, vice president and
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Gould’s first-level production monitoring system uses four inde-
pendent processor modules called Cybloks.

general manager of the division, said, “We believe we
have designed the most responsive, flexible, expand-
able and available modular production-management
system yet introduced. We recognize, however, that in
a few industries, the ability to successfully apply even
extremely flexible systems such as our Autofactor
products requires a level of specialization best found in
custom-design houses and specialized OEMs.”

Director of marketing planning Ryan says many
system houses deal with stand-alone products, but not
too many address the integrated market in the OEM
sense. Part of the reason for the lack of system houses
has been the difficulty of developing multiple levels of
communications. He notes, however, that some Japa-
nese firms have successfully developed that integra-
tion, and U.S. companies must develop it if they want to
compete. “The integration of the factory floor starts
with being able to interface with the various machines
that are out there,” Ryan says.

For companies such as Gould with high growth
objectives, effective networks of systems houses are a
necessity, he says. @
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" The HP1000
youd think you were




Model 65
sitting at a mainframe.

Now you can tackle your large applications without breaking your budget.
That’s because our new HP 1000 Model 65—with a powerful real-time
operating system and advanced memory management scheme—can
handle jobs that previously required a mainframe computer. And do it at
a minicomputer price.

Extended code space for programs.

Virtual memory for data.

The key to the Model 65’s new power is our enhanced RTE-6/VM
operating system. Using an Extended Code Space segmentation scheme,
RTE-6/VM lets you compile, load and execute large programs (approach-
ing 25,000 lines of FORTRAN code), or convert them from other com-
puters. And because RTE-6/VM uses a virtual memory design, these
programs can access a huge 128 megabytes of data—transparently. So
your programs can virtually be as large as the application requires.

Getting a head start on development.

A Model 65 development system gives you maximum HP 1000 power in
one fully-configured package. You start with RTE-6/VM, floating point
hardware and one megabyte of high-performance main
memory. You also get our award-winning IMAGE data
base management system; FORTRAN 77, Pascal and
Macroassembler; a 16 Mb fixed disc with integrated
tape cartridge; and a powerful graphics terminal to

use with our Graphics/1000-II software. All for less
than $65,000.

Third parties play a part.g
If you're a software supplier, just picture your
big applications on the Model 65. The cost of the
“total solution” to your customer will be signifi-

cantly lower. Which means more systems can
be sold. And that’s just the idea behind our new

HP PLUS program, where selected software A one megabyte Model 65
. s 3 . development system is
suppliers team up with HP to bring competi- priced at under $65,000.

tively priced, quality solutions to the market-
place. And if you’re an OEM, our volume discount schedules make.
these systems even more attractive.

For more information, call your local HP sales office. Or write
Hewlett-Packard, Attn: Joe Schoendorf, Dept. 08128, 11000 Wolfe Rd.,
Cupertino, CA 95014.

(A cackare

22201
Price U.S. A. list; subject to change without notice. HPTC-70
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“Workstation 1 is the first
microcomputer system
designed to break down’

Gordon Watson,

Vice President/ General Manager,
Naked Mini Division,
ComputerAutomation

“I'll admit, it takes guts to sell OEMs a system like
this. A lot of guts.

And that's exactly what we've got in our new
Workstation 1" microcomputer system.

You see, we've designed Workstation 1to
be completely modular, with 62 unbundled
product options. You can buy it as a pack-
age. Or we'll break it down and sell it as parts.

Starting with the basics: a four or nine-slot
chassis with cable and harness. From there,
you can add just as much, or just as little, as
you want.

CPU. Memories. I/Q. Controllers. Power
supplies. Any combination of 5%" floppies and
Winchesters. A range of CRT's and printers.
Our software. Your software. Even third party
software.

And it's all available in any quantity, at any
integration level. So instead of getting the system
we think you need, you can get the system you

think you need.

You know, maybe we shouldn't say Work-
station 1is designed to break down.

It might be more accurate to say it's designed
to break through'

@)\

- ComputerAutomation NAKED MINI,Division
We solve problems by design.

18651 Von Karman, Irvine, California 92713
Tel: (714) 833-8830/TWX; 910-595-2543
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Robot systems lack communication software

By Eric Lundquist
Associate Editor

Robot system developers trying to bridge the gap
between the robot work cell and external computers are
finding that, although robot communication software is
steadily improving, considerable development must be
accomplished before industrial robots can mesh with a
factory’s operations.

While there are several areas of robot technology
that require significant advances—vision, tactile sens-
ing and advanced programming languages—communi-
cation software holds greatest potential for immediate
benefits to the robot and factory-automation market.

Robot-system developers haven’t neglected the need
for more advanced communication software. In a paper
presented at the Robot VI conference this year, Tom
Thomas, manager of engineering planning at Cincinnati
Milacron Co., Lebanon, Ohio, detailed 12 areas in which
communication software requires improvement.

Thomas’s list includes support for transmission rates
of at least 9600 bps. “Lower rates may cause the
exchange of large amounts of information during the
robot’s cycle to slow down the application, thereby
lowering productivity rather than raising it,” Thomas
stated. The second item listed was the need for a
common protocol. Thomas stated that use of an obscure
or special-purpose protocol “may increase system cost
or delays in implementation due to reprogramming of
the local area network.”

Other needs cited by Thomas include:

® the ability to load both the robot operating system
and the application program up from robot to host and
down from host to robot,

® security checking by passwords as part of the
loading procedure,

® immediate notification to the host computer of any
error condition detected by the robot,

® the ability for the host computer to reply to those
robot error messages that offer an operator a choice of
possible actions,

® the ability to initiate communications at any time
from either end of the link,

® emulation of switches and push buttons by host-
initiated messages to allow remote control of a robot’s
cycle,

® the ability to modify the robot’s program during
operation,

® the ability to notify the host computer, in response
to its request, of the status of all software switches and
indicators, the value of numeric variables and the state
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Communications and computers are the prime vehicles for factory
automation. Source: Creative Strategies International.

of 1/0 contacts,

® the ability for the robot to report to the host
computer its position, both logically within its program
and physically in real-world coordinates or servo angles.

Communication software provides the ability to
develop a hierarchical controlled local-area network.
Thomas stated that the availability of the communica-
tions features “should make computer-controlled man-
ufacturing even more attractive to robot users because
they provide several special advantages for robots,
even if no other devices are connected to the host
computer. In any application which entails several
robots working together, the benefits of hierarchical
control could well justify the cost of the local-area
network, the host computer and the related software
necessary to implement such a system.”

Mitchell Weiss, chief engineer at United States
Robots, Conshohocken, Pa., agrees that a need exists
for more advanced communication software, but disa-
grees with some of Thomas’s suggestions. Weiss agrees
that a common interface standard should be developed,
but he doesn’t expect it to happen. “The general-
purpose plug-in robot may not be possible,” he says.

Weiss says few companies are now looking for
local-area networking when considering purchasing a
robot, and the large companies that are considering
LANS, including General Motors and International
Harvester, have issued their own specifications. With
most factory-automation investment dollars coming
from the large companies, it may be worthwhile to
develop machine interfaces to those specifications
rather than wait for the development of a standard,
Weiss maintains. |
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For more than a decade, Mini-Micro Sys-
tems has tracked computer graphies products
and advocated their use. We've seen graphics
hardware and software first developed by the
defense establishment, the space program and
academia revolutionize drafting, process con-
trol, engineering, simulation, animation and
business and personal microcomputing. Mini/
micro users no longer ask, “What is computer
graphics?” Instead they ask, “How can I get
some today?”

Color systems were state of the art a few
years ago but are now numerous and afforda-
ble. Today, 3-D systems represent the state of
the art, and this issue takes an exclusive look
at one of them: a general-purpose system

from Megatek Corp.

The $2-billion-a-year graphics industry has
a lot to offer system integrators and end users
in every price range. In keeping with the
geometric growth of this market, this year’s
special report on computer graphics is longer
than Mini-Micro Systems’ previous two
graphics issues (December, 1980 and Decem-
ber, 1981) combined. Rather than explain the
basic technologies as past issues have done,
this special report details the four main
components of modern graphics systems:
processor hardware, graphics software, input
peripherals and output peripherals.

Three articles on graphics hardware inte-
gration show how diverse systems priced from
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$6000 to $£100,000 all rely on multiprocessor
architectures. Steven Cope of Ramtek Corp.
discusses terminal-oriented, low-cost graph-
ics; Dave Luther of Lexidata Corp. describes
specialized graphics processors; and Paul
Benger of Applicon, Inec., explains the advan-
tages of turnkey graphics systems.

Graphies 1/0 peripherals are the most spe-
cialized graphics hardware, and selecting the
wrong ones can cut a graphics system'’s
performance in half. To protect readers from

Many organizations and individuals provided graphics for this
special report. Mini-Micro Systems sincerely thanks Applicon,
ISSCO. Lexidata. Peter Pathe, Precision Visuals, Ramtek and

By e b Ay =
Raster Technologies
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these pitfalls, graphics consultant Joel Orr
explains how to choose between tablets,

joysticks, mice and other graphics input

devices, and Peter Duffield of Advanced Color
Technology explains ink-jet hard copy in the
context of current output peripherals.

On the software side, Jim Warner of
Precision Visuals and Anders Vinberg of
1SSCO discuss software standards and the
revolutionary standards and the revolutionary
movement toward device independence. For
commercial end users, editor Mal Stiefel
contributes a product profile on business
graphics software packages.

Patrick Kenealy
Associate Editor

163



Bringing
frue 3D imagery
to color raster graphics

DALE ROARK and HIRAM FRENCH, Megatek Corp.

Electronic stereopsis combines color,
real-time simulation and user-interactive technologies

Convineing a viewer that stroke and raster video
displays can create true 3D images is not a simple feat.
Even the most sophisticated computer graphics sys-
tems present 2D representations of 8D objects. In
critical engineering and scientific application markets,
a major goal of graphics manufacturers is to present
images that are so realistic the viewer believes he is
seeing actual objects rather than representations of
those objects.

2D representations of 3D data

Available computer graphics equipment typically
provides 2D perspective, orthographic or isometric
projection of 3D objects. Depth queuing (Fig. 1)
enhances 2D representations by diminishing the intensi-
ty of the most distant portions of an object. Shading can
also make 2D objects look more like 3D. None of these
methods, however, offers true 3D in the sense of
presenting different images to each eye.

A cost-effective way to “trick” the brain into thinking
that it is seeing objects in space, not on a screen, is
stereopsis, a technique that presents different views of
the same object to each eye.

The techniques discussed in this article are experimental techwiques
employed by the Advanced Graphics Laboratory at Megatek Corp. These
experiments in true 3D color graphics do not imply that Megatek is now
marketing or intends to market such products.
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Fig. 1. Depth queuing makes parts of object that are “closer” to a
viewer brighter because brightness falls off with “distance.” This
technique, as well as perspective and shading, suggests 3D to a
viewer rather than presenting true 3D images.

When a binocular (two-eyed) individual looks at
something, his brain receives two slightly displaced
images, one from each eye. The brain interprets this
displacement, called parallax, as a 3D image. By
providing a user with true stereoscopic 3D viewing as
an adjunct to proven color raster graphics technology,
researchers at Megatek and the Massachusetts Insti-
tute of Technology are now experimenting with some
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technologies that allow users to manipulate data while
viewing it in true 3D.

Last year, Genisco began selling a system that
employs a vibrating mirror (Fig. 2) to provide the
illusion of depth (MmMs, December, 1981, p. 81). While
effectively using the brain’s ability to integrate a series
of dynamic mirror-produced apparent images into one
3D picture, the need to view the mirror while hooded
restricted the viewplane, allowed only one user at a
time to view the display and reduced interactivity with
keyboard, joystick or tablet.

Another visual 3D technique called “anaglyph” (Fig.
3) employs blue and red glasses with images displayed
in those colors, a method used in comic books and some
3D movies. Because the viewer is looking at either red
or blue to get his image, this method cannot provide
true color.

Fig. 2. Vibrating mirror display simulates true 3D by projecting
changing images on an alternately concave and convex flexible
mirror for direct viewing. The brain integrates the image data received
from each eye.
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If the computer were to

rotate the display so that
it always faced the viewer,
the user could see all
sides of a display.

Only electronic stereopsis meets all four of the key
criteria for color 3D capabilities: dynamic, real-time
manipulation of data; no dependence on viewing angle;
simultaneous viewing for multiple users; and true color.
Stereopsis uses electronically controlled stereo viewing
glasses and normal raster display hardware. Existing
graphics software is easily adapted to generate the dual
images required to create a stereoscopic image with
raster displays because the hardware can refresh the
screen at the rates needed by the eyes and brain.

Principles of operation

Electronic stereopsis users wear a pair of eyeglasses

Fig. 3. Red/blue anaglyph technique uses familiar red and blue
glasses used with early 3D movies. Separate images for the right and
left eyes are displayed together, presenting a blurred image to the
unaided eye. When seen through glasses, the red lens lets through
only the blue image, and vice-versa. Thus each eye perceives only
one image, creating the illusion of true 3D. The image is black and
white, however—and some people seem not to discern the intended
effect at all.
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with eyeshades for viewing in strong ambient light and
lenses of lead lanthanum zirconate titante (PLZT)
wafers. The lightweight glasses offer freedom of
viewing angle, movement and screen orientation.
Each pair of glasses is connected to a belt-mounted
power supply and sub-controller the size of a telephone
pager, and as many as four belt units are connected by
cable to the main controller. A pulsed voltage from the
main controller causes the PLZT lenses to switch
alternately in about 1 msec. from clear to opaque and
back to clear (Fig. 4). This creates a shutter effect,
which, because it is synchronized with alternating

A
Image for
left eye
Image for
right eye
B
Image seen
by left eye
Cc
Image seen
by right eye

Lenticular images, used for hard-copy production of 3D images, use
a surface divided into thin, multi-sided ridges (A). One image is
displayed on the same side of each ridge, and another image is
displayed on another side. Several images can be displayed on one
surface (a two-imaged surface is depicted here). When viewed at the
appropriate angle and distance, each eye sees a different set of ridge
sides, and thus a different image, for a true 3D effect.
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Researchers at the Massachusetts
Institute of Technology’s Architecture
Machine Group have been working
with computer graphics and man/
machine interface technology for
more than 15 years. Their goal is to
provide computer systems that are
essentially as easy to talk to as good
friends, says Andy Lippman, assistant
professor of media technology and
head of a group studying effective
methods of providing true 3D visuals.

Lippman, along with researcher
Scott Fischer and other faculty
members, researchers and students,
is conducting many experiments
using electronically controlled pLzZT
ceramic glasses. This group of nearly
40 has been experimenting with every
3D technology, including red/green
anaglyph, Polaroid projection, relief
projections and lenticular printing.

“A major obstacle commonly con-
fronted when dealing with 3D is its
past history of comic books and bad
movies, which is viewed as kind of
hokey by the professions where 3D
would appear to be the most
valuable,” Lippman notes. “For in-
stance, the medical profession should
be very enthusiastic about the many
possibilities 3D representations of
data would provide, but they don't
appear to be.

“Another problem is that 3D has
never before been provided within a
complete working environment. A
user should gain all the benefits of 3D
without sacrificing all the utilities he’s
accustomed to in the 2D graphics

USE OF STEREOPSIS AT MIT

world. That means he needs 3D input
mechanisms, 3D display mechanisms
and 3D hard-copy capabilities. And
those are the things we are working
on,” he adds.

One example of the research
undertaken at MIT is 3D map
generation. Viewers can learn their
way around an area by “driving”
through a 3D replica of the area.

Another innovative MIT research
project, called “put that here,” uses
the stereoscopic glasses with a
half-silvered mirror placed in front of
the video screen. The video image is
reflected in the mirror, which the
viewer can still see through. When the
viewer's hands are brought into the
viewplane, they appear as ghostlike
images that can manipulate the
displayed images. In a sense, the

MIT’s experimental 3D project allows the
user to interact directly with image. A
touch-sensitive screen (top) lets the user
modify images continuously by running a
finger across a reference scale on the
screen. A half-silvered mirror is used to
project 3D image into space inside a box
(bottom). Users can create 3D designs in
the box using a wand as an electronic
paintbrush. The wand contains a magnet-
ic detector that enables the computer to
track the wand’'s movement through a
magnetic field set up in the box. When the
magnetic detector is wrist-mounted, the
user can “grab” and manipulate projected
objects with his hand.

hands are mechanized gloves able to
grab and move weightless objects.

While the team of researchers has
experimented with 3D chess playing,
more practical applications are seen
in robotics, medical and scientific
applications.

The combination of sensors, elec-
tronically controlled stereo glasses,
the mirror and appropriate program-
ming provides true interactive 3D. 3D
hard copy is being developed using
lenticular surfaces on which images
are interleaved across thin ridges.

The MIT group has also developed
a facial-identification system. More
than 8000 3D images of faces have
been recorded on an optical video
disk. The faces are then viewed
stereoptically with the glasses, and
facial composites are changed inter-
actively to “build” a face. The concept
is that of the “Identikits” used in police
work.
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Only electronic steropsis
meets all of the key
criteria for color

3D capabilities.

images displayed on the screen, allows the left eye to
see only the “left-eye view” and the right eye to see
only the “right-eye view.” The views are alternated at a
normal refresh rate of 30 Hz per eye, and the
image-processing software calculates the required bin-
ocular disparity necessary to simulate parallax depth
queuing.

An additional benefit of the Megatek-MIT approach
over fixed 3D viewing techniques is that viewer
movement can be sensed by the computer, and this
motion data can be incorporated by the processor in its
parallax routines. Thus, it would be impossible for the
computer to rotate the display so that it always faces

the viewer, and in that way allow the user to see all
sides of a displayed entity by walking around the
display. Although that would restrict viewing to only
one viewer at a time, even that problem is expected to
be overcome when advances in microminiaturization
allow replacing the PLZT “shutters” with self-contained
flat-screen displays. Current technology permits re-
ceiving audio parallax information from miniature
speakers on the eyeglass earpieces. Such a combined
visual/audio system could simulate, for example, what
would be seen and heard by a sailor walking through a
ship’s engineroom passageways.

Applications

Megatek is investigating various methods of achiev-
ing more realistic 3D for its computer graphics systems.
Stereoscopic viewing is one method that is relatively
economical, easy to implement and extremely user
friendly. Several stereoscopic systems designed by
Megatek are already being field-tested by users.

The applications of stereoscopic computer graphics
are endless. Aircraft and other vehicle trainers and
simulators; medical imaging including axial X-ray to-
mography; industrial and architectural design; meteor-
ological, cartographic and oceanographic displays;
chemical, physical and biological modeling; and military
simulators and “battle boards” are only a few that come
immediately to mind. Eventual creative and mass-
recreational applications are mind boggling; one can
only attempt to imagine how movie makers George
Lukas and Steven Spielberg might employ the Mega-
tek-MIT technologies. L}

Dale Roark is director of engineering and Hiram French is
vice president of marketing at Megatek Corp., San Diego,
Calif.

Synchronizer

)

Synchronizer

Fig. 4. Stereopsis technique for 3D images uses glasses whose left and right lenses alternate images on screen. When the right lens is
opaque (A), the screen image is portrayed from a viewpoint slightly to the left; Yao sec. later, a viewpoint from the right is displayed as the left
lens is made opaque (B). These separate views for each eye simulate the effect of parallax on actual vision resulting from the distance between
the two eyes—just as a finger held in front of one’s face appears to jump from side to side as the left and right eyes are alternately opened and

closed.
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Your CAD/

CAM desi?ns

will get of
the ground
faster with
Adage high-

performance

graphics.

You have a very
special CAD/CAM
application.

You've got an
IBM, or IBM-
compatible,
mainframe.
And you've pur-
chased the best
applications
software pos-
sible, such

as CADAM®

or NCAD .

Or designed
your own.

A custom solu-
tion to a unique

AV

MINI-MICRO SYSTEMS/July 1982

application from
the word go.

Now you're look-
ing for a high-
performance
graphics terminal.
One that's plug-
compatible with
the rest of

your system.

One that incor-
porates refresh
vector technology
for the utmost

in dynamic
interaction.

In short, the
most advanced
graphics terminal
you can buy.

For information
about that termi-
nal, call or write:
Adage, Inc.,

One Fortune Dr.,
Billerica, MA 01821
(617)667-7070.

In Europe, contact:
Adage GmbH,
Gutenbergstrasse
14, D-7012
Fellbach-Schmiden,
West Germany,
0711/512056.

CADAM® is a reg-
istered trademark
of CADAM INC.

NCAD-w is a trade-
mark of Northrop
Corporation.
©1982 Adage, Inc.

CIRCLE NO. 4 ON INQUIRY CARD
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Color it Psilechl

Unretouched photograph of GTC214 screen

If you’ve considered graphics . . .

o consde”?r a few facts about the GTC214, the newest Gifted ... and consider what a pleasure the GTC214 is to use:

Terminal ™ from PsiTech: e Simple ASCIl commands are provided for all primatives. A

* A 6809-based graphic engine providing high-speed graphic vector is defined by end points; a circle or arc by radius and
constructs. center; and a filled polygon by its vertices (up to 256).

* A 14-inch precision in-line color monitor with a 0.31 mm * Convergence is factory preset and locked — time consum-
pitch shadow mask. ing adjustments are eliminated.

e Two programmable character sets in any cell size up to 256 * Dot addressability for both graphics and text means you
x 128 pixels. can now display subscripts, superscripts, angled text, etc.

e Eight macros (strings of graphic commands) programmable * You may display text with individually selected foreground
and displayable with a single command from the host. and background colors or in overstrike mode.

e Self-test diagnostics, modular construction and quality e 32 user-programmable function keys allow you to simplify
components assure maximum up-time for all PsiTech keying commonly used functions by “teaching” each key a
Gifted Terminals string up to 256 bytes long.

* A graphics input port accommodates a digitizer, trackball,
etc. for cursor control. The text cursor is positioned
independently.

e Compact for user-convenience and space restricted areas,
the GTC214 is ideal for a wide variety of work environments
(office, laboratory, factory)

The GTC214 from PsiTech. THE choice for color
graphics, all things considered.

2842-C Walnut Avenue
. Tustin, California 92680-7057
Psilech (714)730-0981

o CIRCLE NO. 131 ON INQUIRY CARD MINI-MICRO SYSTEMS/July 1982



General-purpose
graphic terminals
unburden hosts

STEPHEN V. COPE, Ramtek Corp.

Local intelligence and software flexibility
provide a cost-effective solution to diverse graphics needs

Computer graphics systems have traditionally been
geared to highly technical users, but recently the
graphics market has broadened to include many
nontechnical users who want to use graphics to solve
business, drafting and design problems. Ramtek’s
solution to these problems is a general-purpose termi-
nal that offers sufficient local graphics functionality to
unburden a user’s host computer, and lets the user
design his own applications or implement popular
off-the-shelf software. In hardware, the general-
purpose concept is realized internally through a sophis-
ticated interplay of CPU and memory, and externally
through interfaces to a wide range of input and output
devices. In software, an easy-to-use graphics language
is suitable for use by both programmers and non-
programmers.

Localized graphics and software optimize systems

Unlike turnkey graphics systems or “dumb” termi-
nal-based systems that depend almost entirely on a host
computer for processing, Ramtek’s 6000 series is
designed for assimilation into existing data-processing
systems. Graphic manipulations are handled locally in
individual terminals, freeing the host computer to
perform the more complex high-level functions neces-
sary to implement the desired applications. And when a
user wishes to use information in an existing database

MINI-MICRO SYSTEMS/July 1982

Fig. 1. The Ramtek 6211 intelligent graphics terminal features
integral microprocessor and memory, a detachable keyboard and a
light pen. The terminal displays 16 simultaneous colors from a palette
of 64 and sells for about $6000.

to create graphics, or manipulate large amounts of data
before generating graphics, the Ramtek terminal can
take full advantage of the host’s power. This shared-
processing approach saves users from paying for the
dedicated CPU in a turnkey system, but also saves them
from the communications delays and host-performance
degradation of dumb-terminal systems.

A major advantage of the intelligent graphics
terminal approach is software flexibility. On the one
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CGL code resides in
PROM, and 12K of
subroutine RAM stores
CGL commands for
creating repetitive
graphic elements.

hand, users of 6000 series terminals can develop their
own applications using Ramtek’s firmware-based Color-
graphics Language (CGL), which contains simple En-
glish commands for creating graphics primitives, such

6000 SERIES ARCHITECTURE

DISPLAY
FROCESSOR

Fig. 2. 6000 series architecture. Graphics input from a host
computer or from the terminal’s keyboard, graphics tablet or light pen
is processed by a Z80 microprocessor. The processed data draw
graphics into the screen’s refresh memory, program the video
look-up table, or are stored for later recall. Graphics drawn in the
refresh memory are assigned colors via the look-up table, and are
converted to analog signals that are displayed on the CRT screen.

as circles and rectangles, while on the other hand, the
6000 is compatible with off-the-shelf application-
software packages. The terminals interface with most
popular commerecially available graphics-software pack-
ages, and Ramtek has developed a Software Affiliation
Program to ensure the compatibility of its hardware
with graphics packages made by major software
vendors. The benefits of this are seen in both the
traditional graphies markets and the newly emerging
ones.

In a traditional engineering/scientific environment, a
Ramtek terminal can be used with a minicomputer or
mainframe already installed in the lab, performing a
function such as finite-element modeling. It also can
take advantage of commonly used CAD software, such
as PDA Engineering’s PATRAN. Or it can emulate
Tektronix’s popular 4014 terminal, enhancing existing
Plot 10 software by adding color.

Business users of the 6211 can use Ramtek’s ASCII
command set or pre-packaged graphic software such as
ISSCO’s DISSPLA or SAS’s SAS/GRAPH.
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Integral micro off-loads host processor

The Ramtek 6211 is based on a 4-MHz Z80A micro-
processor CPU, a memory-map circuit that lets the cCPu
address as much as 512K bytes of processor memory and
an interrupt-priority circuit for interrupt arbitration.
The interplay of the local CPU and memory provides
sufficient local graphic capability to serve a user
efficiently without burdening the host computer.

A four-plane refresh memory lets the 18- or 19-in.
monitor display 16 colors at once. Resolution is 640 X
480 pixels. In conjunction with a video look-up table,
the refresh memory permits simultaneous storage of
more than one picture. With two four-color pictures
residing in two planes each, users can switch from one
picture to another without redrawing delays. The
planes can also be divided so that graphics are stored on
three planes and alphanumerics are stored on the
fourth. A user could receive alphanumeric prompts
from the host computer, for example, and build an
eight-color graphics picture using the other three
planes. Furthermore, each plane can be segmented to
create features such as 16-color graphics islands in a
screen of text.

The 6211 uses two other types of memory. CGL code

SUMMARY

FINANCIAL

FIVE YEAR

Cost of Soles
Selling G &R
Product Development
Tox, Interest & Misc,
Net Income

Fig. 3. Dedicated and third-party software provide diverse
capabilities. On the top is a business graphic produced by Ramtek'’s
CGL graphics command set. On the bottom is a finite-element model
created with PDA, a product of PDA Engineering.
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resides in PROM, and 12K of subroutine RAM stores CGL
commands for creating repetitive graphic elements.
For example, if several pictures require a drawing of an
automobile, the commands used to create the automo-
bile can be stored in subroutine memory and recalled
when needed.

Because CGL subroutines are stored locally, the
terminal need not take the time to retrieve them from
the host. And when a graphic representation such as a
strip chart needs updating, the terminal need acquire
only the new data from the host and combine it with
locally stored information. Stored subroutines can be
activated either from the host or from the terminal’s 16
programmable function keys.

Software

CGL's ability to build complex images by combining
simple but powerful commands can best be shown by a
simple program used to create a bar chart. The first
command

(SPBL 100,100)
tells the 6000 series terminal to set the plot base line
(SPBL) at screen coordinates 100,100. The second
command
(M 100,100)
tells the processor to move the current operating point
to coordinates 100,100 because the chart to be drawn
should start at the beginning of the base line. The third
and final command
(BARX. R 10 20 40 60 80 70 85 90 100 120)
actually draws the chart.

The term “BAR” tells the processor to draw a bar
chart; “X” to draw the chart parallel with the x axis
(horizontally); and “R” to draw the chart relative to the
operating point’s current location. The numbers follow-
ing “R” designate the height of each bar.

CGL does not permit use of true variables—such
manipulations must be performed in software on the
host computer—but it does use a relative address
register. By incrementing this register and drawing
lines relative to its value, a simple subroutine can draw
many parallel lines.

In effect, CGL is compatible with all other languages.
Programmers can write in CGL or refer to CGL
subroutines in host-resident programs written in
another language. For example, once a COBOL program
has generated the data necessary to create a picture,
the 6211 terminal can take over formatting and
producing the picture. CGL commands are passed to the
6211 by writing or “printing” bracketed statements to
the terminal’s port as if they were text. Full Tektronix
Plot 10 emulation can be achieved simply by adding
calls to CGL commands, thus making all software
created for the popular Tektronix 4014 green-on-green
terminal available on the multicolor 6211. i

RS S B TR R e S e e e B e
Stephen V. Cope is vice president, engineering, at Ramtek
Corp., Santa Clara, Calif.
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A b1 k
GRAPHICUS-80

66,000 SHORT VECTORS
FLICKER FREE!

GRAPHICUS-80 offers a
Simplified Approach to Refresh

Graphics with a 21"’ Screen Display

Mapping, waveform analysis, animation,
simulation, CAD/CAM . . . you name the
application and Vector Automation’s intelli-
gent terminal has the hardware and soft-
ware to give you outstanding performance.
With a resolution of 4096 x 4096 and 2,000,-
000 short vectors per second, the Graphi-
cus-80 leaves its competition struggling to
catch up. And Graphicus-80 has a memory
that's expandable to 1.0M Bytes to go with
its firmware and emulator packages. Highly
interactive with built-in diagnostics, the
Graphicus-80 requires no analog adjust-
ments. It’s engineered by professionals with
9 years of CAD/CAM experience for sys-
tems flexibility and expandability to meet
your needs.

W Host serial/parallel interfaces available
W 2D and 3D

Bl Programmable motion

M Up to 4 displays per processor

For details on today’s leading
intelligent terminal, contact:

VECTOR
AUTOMATION, NnC.

VILLAGE OF CROSS KEYS, BALTIMORE, MD. 21210

Telephone: (301) 433-4202
CIRCLE NO. 122 ON INQUIRY CARD
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DON, Let our IP8500 Image Array Processor speak for itself. Several recent
I options make its performance as dazzling as its picture.
A Memory to Envy
The IP8500 memory access and architecture are superior in storage
capacity, speed and addressing flexibility. Our new extended
memory option quadruples previous storage with up to 20 individual
1024x1024x8 bit-image tiles based on 64K dynamic RAM memory. Each
has independent zoom, pan and scroll, as well as a selectable intensity
transformation table. A new high resolution option is also available and

includes a video output controller offering 1024x1024 pixel imagery in mono-
chrome or full color. And for those whose requirements are limited to 12
& memory tiles, Gould DeAnza offers the IPB500A image processor with

standard and extended features included at a substantial savings.

Expanded Software Library

Our Library of Image Processing Software (LIPS) has recently been expanded and
designed for use in our most powerful systems—the IP8500 and IP6400. A comprehen-
sive, general-purpose package, LIPS will improve all image-processing operations. Its
“command processor” and “help"” instruction programs also maximize user efficiency

and convenience.

Pipeline Versatility. .. Multi-User Capacity

Our digital video (“pipeline”) processor performs more operations than any other system.
And it performs more operations simultaneously than any other system. It's also capable of
higher precision arithmetic and faster coordinate transformations.

The IP8500 can support from one to four display channels, each with an optional cursor
generator and its associated joystick or
trackball and alphanumeric overlay generator.

=2 GOULD

Gould DeAnza is the leading supplier of Gould |
image processing systems to the LANDSAT, ould Inc. £ Apes
medical and printing industries. The IP8500, ~ DeAnza Imaging & Graphics Division

with its dazzlin rforman and afford- 1870 Lundy Avenue, San Jose, California 95131
g o PORD i org (408) 263-7155 « TWX (910) 338-7656

able price, is just one reason why. Call today  Eaqierm (516) 736-3440 » Central (312) 965-8110
and we'll help you choose the system that's Southwestern (214) 458-0052 » Western (408) 263-7155
right for you. Distributors Worldwide
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Photo courtesy of Michael Potmesil. Image Processing Lab
Rensselear Polytechnic Institute




Iintegrating an

interactive graphics

system

DAVID LUTHER and WALTER ANDERSON, Lexidata Corp.

The distributed-processing approach to graphics requires
components matched to the application and to each other

The system integrator designing an interactive
computer graphics system can choose from a larger
selection of hardware and software components than
ever before. Selecting the best components, however,
does not necessarily yield a competitive graphics
system (see table). Components must work well
together in parallel, under conditions matched to their

application. This can be particularly important in the
design of multiprocessor, distributed graphics systems.

Matching the components to the application

The design of a graphics system depends largely on
its application. A system integrated to offer only those
features important to an application can nearly equal

other components.

MINI-MICRO SYSTEMS/July 1982

Graphics component requirements vary with application. A system is less cost-effective if a component outperforms the application or the
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High-performance devices
are ineffective if the
components with which
they work cannot support
them at their optimum
level of performance.

the effectiveness, at a far lower cost, of a system built
around all highest performance components—the largest
disk, the fastest CPU and the biggest, brightest display.

Each system component should be matched to the
capabilities of the other components. High-performance
devices are ineffective if the components with which
they work cannot support them at their optimum level
of operation. An 8-bit microprocessor, for example,
should not be used as the host for a fast display
processor, and a supermini-based system should not be
held back by slow off-line storage and serial communi-
cations. Such mismatching leads to bottlenecks and a
corresponding drop in price/performance.

Compatibility considerations also apply to the new
generation of memories. Fast static RAMs are expensive
but can boost display processor performance if matched

Host computer

Application Dis
play
database Graphics system =
Application e Application
program database
< Communications> S Keyboard
System
software
Display
file
Input device

Fig. 1. Distributed-processing graphics system structure consists of a host and a separate processor for graphics manipulations. Graphics
database information can be down-loaded from the host to the graphics processor, so that user modifications to the image are processed
locally. Input devices can also be supported locally, and data are transmitted to the host through large buffers.

= S e Graphics data
% Abus memory - ECC
DMA or MC68000 128K - 1yM byte
5 RS2_32|C graphics
seria rocessor . AL . Sian -
host interface | TR F RN S B LY TR R >
ﬂ‘ 84K-byte 24K-byte [(Rseaz | [ Rszsz | [ “hs2s2 |
RAM EPROM I T T
Data tablet [Kevboard] l Conso|e1
joystick or
keyboard
> Blink Channel
‘} v, controller . e
red
Memory ——\4\/—> Lookup
table
Display and Channel
digi two
processor gota' —> gr‘gen —>{ Monitor
analog
Zoom
converter
controller < ‘ Chsnrai
| Panizoom —> tg'ree —
~| memory ue
Cursor >

Fig. 2. Lexidata 8100/GS graphics processor consists of a 16-bit graphics processor with graphics and database manipulation capabilities
and a display processor for converting vector commands to raster data. Input device interrupts are also processed by the graphics processor,

leaving the host free for applications software and heavy computation.
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Host

Graphics |
processor |

Display
processor |

Fig. 3. Distribution of 8100/GS software functions /eaves the host
processor free of image-drawing and manipulation functions and of
input interrupt processing, all controlled by graphics-processor
software. Display-processor software converts graphics-processor
commands and image-segment attributes into pixel-level data.

to high-performance microprocessors. Lower priced
graphics systems, on the other hand, can off-load their
hosts using slower, higher density dynamic RAMs.

Software design must also be matched to the system
and its applications. The database structure should
strike a balance between the complexity needed to
handle useful attributes and the simplicity required to
facilitate editing and processing, given the CPU’s
capabilities.

Distributed graphics systems

CAD/CAM, VLSI design, mapping, simulation and most
of today’s commercially popular applications require
the editing, rotation and windowing of complex images.
These functions can require significant amounts of
processing and can produce bottlenecks in host-dumb
terminal type systems.

A distributed hierarchy of processors, software and
databases can in many cases allow system components
to operate at levels closer to peak performance (Fig. 1).
Multiple CPUs can each be optimized to perform to a set
of functions, allowing the use of less powerful proces-
sors and lowering the risk of one processor’s work load
tying up the entire system.

Additionally, by supporting interactive peripherals
such as a data tablet, a keyboard or a joystick locally,
data can be interpreted, echoed and buffered without
host intervention. Data can be sent to the host in large
buffers, eliminating the need for the host to process an
interrupt for every byte. Also, practical graphics is
possible over RS232 communication links, which are
often more acceptable for physically separate users and
host-computer resources.

The distributed approach to graphics also has
potential problems. The need for processor interaction
increases the complexity of the software and of
intra-system communications. The system must also
avoid retransmitting data from an intelligent display to
the host for each change to the database.

The Lexidata 8100/GS is an example of a multiproces-
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Fig. 4. Lexidata’s adaptive quad tree database structure in the
graphics processor is based on a logical map of image segment
data. Each segment, representing a line, polygon or other primitive, is
assigned to a quadrant or subquadrant of the logical map. The
quadrant tree database corresponds to this map and is made up of
nodes and leaves. A node represents a quadrant or subquadrant that
is itself divided into smaller subquadrants, while leaves represent the
subquadrants into which the nodes are divided. The graphics
processor traverses this tree, following only those leaves that
represent image segments that appear in the viewing window
selected by the user.

sor, distributed graphics system (Fig. 2). Used with a
host, the system provides three distinct levels of
processing.

The lowest level processor in the 8100/GS is a
high-speed, bipolar display generator designed to
maintain a raster bit map by converting vectors into a
raster format, filling areas and performing other
pixel-level functions.

The other processor is a 16-bit, 8-MHz Motorola
MC68000 acting as a graphics processor. The 68000
maintains a host-down-loaded database of geometric
information about the objects to be drawn. It also
performs viewing transformations and windowing/
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Efficient systems must
avoid retransmitting data
from an intelligent display
for each change made to
the database.

clipping by passing literal vector instructions to the
display processor.

Software is spread among the processors (Fig. 3).
Graphics processor software includes a command
processor, a data manager, a draw library and math
routines. The applications program, a database of both
geometric and non-geometric information, a FORTRAN
subroutine library and a device driver reside in the host
CPU, which performs heavy computation and runs the
application program.

Design of the host-resident application database is
particularly important. The application data structure
contains a collection of data representing real-world
objects and relationships. It must strike a balance
between complexity, interactivity and ease of process-
ing. A hierarchical data structure can facilitate interac-
tive editing and visual presentation of data. The data
structure must also accommodate non-geometric prop-

erties of objects that have no bearing on visual
representation but can be used, for example, by
post-processing programs to extract manufacturing
data.

When an object is to be drawn, the graphics
processor calls up graphics segments from its database.
Segments are composed of output primitives that
include lines, assigned attributes to make it visible or
invisible, blinking, highlighted or a different color.

Segments are arranged in the database in an
“adaptive quad tree” format (Fig.4). A user selects
a viewing window on the object to be drawn, and the
database manager quickly traverses the tree, ignor-
ing segments that are not to be drawn. The selected
segments are sent to the display processor for conver-
sion to raster format and output. If the user changes
the viewing window, the graphics processor retraver-
ses the tree to select the appropriate segments.

Because dedicated processors handle dynamic trans-
formation, windowing and raster conversion, the host is
free to maintain system resources such as large disks,
hard-copy devices and communications, and to execute
application software and computational analyses. 4

David Luther is industry marketing manager and Walter
Anderson is vice president of corporate engineering at
Lexidata Corp., Billerica, Mass.

ISITAROLLS OR A BENTLEY

It's a Delta, The "Private Computer.”

For systems integrators only, not mass merchandisers.

Whether your customer wants a single-user system or a 64-user
distributed processing network, you get the same impeccable Delta quality.

As it were, only the hood ornament is different.

And Delta support is legendary. Software library, extensive factory
service. engineering and software development assistance, flexible

financial program.

The whole is greater than the sum of the parts.
Delta.
Value, not cost.

Look into it today.’

DELTA PRODUCTS INC.

15392 Assembly Lane, Huntington Beach. California 92649

(714) 898-1492 Telex

*Request Delta’s half-inch video tape promo

(specify BetaMax or VHS).

% Registered Trademark of Rolls-Royce. Ltd

: 681-367 DELTMAR HTBH
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NOBODY IN COLOR GRAPHICS CAN
MATCH OUR PRICE/PERFORMANCE.

NOBODY.

STARTING AT $12995 STARTING AT $5995

Includes 2 Colors, Includes 8 Colors,
Monitor, CPU and Keyboard Monitor and CPU

¢ 1024 X 1024 resolution

(1024 X 768 viewable). e 512 X 512 resolution.
e MC68000 16-bit processor. e Z-80 8-bit processor.
e 8 color overlay.
OPTIONAL FEATURES INCLUDE: OPTIONAL FEATURES INCLUDE:
¢ 256 simultaneously displayable ® 16 colors.
colors/16 million color combinations. e 13/ 15" and 19" displays.
® Dual 500K byte flexible disk drives. e Single or dual 256K flexible
e 10MB or 40MB fixed disk drives. disk drives.
¢ Up to 8 MB user addressable RAM. e 32K user addressable RAM.
e IDRIS, C, PASCAL, FORTRAN. ¢ CP/M, PASCAL, BASIC.

OTHERS PROMISE. WE DELIVER.

Chromatics

For full product information on the best PRICE/PERFORMANCE story in the business, contact:
Chromatics, Inc. /2558 Mountain Industrial Blvd. / Tucker, Ga. 30084 / Telephone: 404/493-7000/ TWX: 810/766-8099.
Offices Worldwide
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CalComp’s new 36" EPP plots
from vector data. Thanks to our
new 95X controllers.

electrostatic plotters and a CalComp pen plotter. You add
to the configuration as your operation continues to grow.
All with one supplier...CalComp.

The best warranty and service available.

The CalComp exclusive one-year warranty on parts and
) ; y one of its kind. Plus, we offer the largest

s analysts and field service engineers to

mpt, quality product support.

CalComp adds an all new 36" Electrostatic Plotter/Printer
to our family of EPPs. The new CalComp Electrostatic
Model 5500 gives you high quality, full size plots of your
CAD/CAM, seismic, mapping, or other engineering
drawings. -

New controllers drive EPPs and pen |
CalComp's new vector to raster controllers
the industry to drive both elec
These unique and versatile ut CalComp's newest EPP
online/offline applications — s. Contact your nearest
from timely and costly a rite for more information.

troller can sim o ;

CALCOMP
SANDERS

alma Avenue, Anaheim, CA 92801 (714) 821-2011 TWX 910-591-1154

ON INQUIRY CARD



CAD/CAM systems
offer more leverage

PAUL E. BENGER, Applicon, Inc.

The single-source solution may be
less expensive than you think

Computer-aided-design and computer-aided-
manufacturing (CAD/CAM) systems are seen as impor-
tant weapons in the fight for renewed U.S. industrial
productivity. According to Dataquest, a Cupertino,
Calif., market-research firm, CAD/CAM vendors sold
more than $1 billion worth of equipment in 1981. While
the number of graphics hardware suppliers numbered
in the hundreds, more than two-thirds of all CAD/CAM
sales were in the form of turnkey systems sold by
Applicon, Inc., Calma Co. (part of General Electric
Co.), Computervision Corp. and Intergraph. Why the
success of expensive turnkey systems in this day of
transportable software and microelectronics? In a
word—leverage. By realizing huge economies of scale
in hardware integration, software development and
service and support, turnkey systems can often provide
the best long-range price/performance ratios.

Turnkey CAD/CAM in context

To see what a turnkey CAD/CAM system provides as
opposed to a graphics service bureau or a buyer-
configured building-block system, consider the compo-
nents of a generic CAD/CAM system:

Computational facilities
Computer
Main memory
Graphic display controller

MINI-MICRO SYSTEMS/July 1982

Applicon packaged software is available for general-purpose and
specialized applications. Clockwise from top left are screen
output from a circuit-layout package, a drawing-dimensioning
package, a solids-modeling package and a stress-analysis package.
Because they can amortize software-development costs over large
user bases, turnkey vendors can sell most packages for far less than
users could pay to develop them in-house.

Disk storage

Magnetic-tape storage
Peripheral drivers
Telecommunication interfaces
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To minimize central- Hard-copy devices
processing costs, Bariphmrais

Applicon systems are Plotters

based on industry- Paper-tape readers/punches

standard computers and Line printers
operating systems.

Software
Operating system
Database-management system

Work stations Telecommunication drivers
Graphics displays Database formatters
Alphanumeric terminals Programming interfaces
Graphics tablets Editors
Stylus or light pen Diagnostics
Function keyboards Application software

Tablet Symbols

S | . | A NS

ADDS CWIN DELC DM FIT FWIN MAGD MOVE SELC UNSA XEQS XEQ

File Management

LOAD| STOR | ¢oyyy | cra | Teac | stat | ocre | oper| oora | poic

Component Parts Library

i Yiken e T N ; nmm ! ER LilG : 3 u:%'_- ST INC1 e

D O T RO =
WA = S A

NA3 NA3A NO3 NO3A 0R1 e H i e C [on Q02
D @ D @ jD- CHANGE | 1814 | LB2a ; DIl <

NAd NAGA NOa NO4A N l: 8 7] E 5 g RES ’ . JeHE =
4 >rF > ®®*°[>‘ B [l3 E g E 3 2

:D—NA D NO
Function Keyboard

POINT| POINT [ DIM | DIM 1 MAKE | SEE
XY XY |- — [« — ICONN.| NET | NET
GRID | EXACT | GRID |EXACT | DOT | LIST | LIST

ARC
RIGHT| CENTER | LEFT OSE

OPEN CELL NODES
RIGHT| CENTER | LEFT DoT
L] L]

DELE | DELV | DCOM | DBUF CAL SET LOCK
(END) (VERTEX) (ONE) | (ALL) | DWG | TRAK | 45

PLACE | SMALL | LARGE
MENU | TABLET | TABLET|

WIRE LABEL

MOVE | DELETE | FAST

> I [p5e loemid JREPAINT | XEQS
SEEN | HIDDEN
ADD | AVTX [DMTX DIGITIZE

ALL TO | FROM | ADDS
TEXT 7 ?

®

DELETE
ml'rl POINT ]STARTI

Schematic-drawing tablet overlay allows Applicon users to draw, move, delete and align symbols with only a few touches of a stylus. Other
tablet areas are used for file management, system commands, output management and other user-defined command sequences.
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Remote computing services and local service bureaus
offer the least expensive initiations into CAD/CAM. A
user’s initial investment is minimized because payment
is based on use-dependent processing, software and
communications costs. User-site hardware is rented or
leased and is usually limited to one or more work
stations with basic input and output peripherals.
Expensive, infrequently used peripherals are main-
tained at the central time-sharing site and are available
on a pay-as-you-use basis. Graphics is addictive,
though, and as applications grow to where in-house
graphics systems are more cost-effective, users often
find themselves dependent on the service bureau’s
proprietary software and locked into the non-
transportable databases they've created.

Once users decide to bring computer graphics
in-house, they must choose between integrating a
system or buying from a turnkey vendor.

The proliferation of attractively priced graphics
processors, terminals and peripherals and the availabil-
ity of third-party graphics systems and applications
hardware have inspired many companies to “build”
their graphics systems in-house. Company managers
compare the cost of buying most of the items on the list
above to monthly time-sharing bills, and pull out their
checkbooks. Their disillusionment usually comes in
three stages.

First, they realize that hardware integration is more
complex than plugging a bunch of compatible devices
into their overworked mainframe or assembling them
around a stripped-down OEM minicomputer. Second,
they realize that graphics systems software develop-
ment is much more expensive than commercial pro-
gramming and that adapting general-purpose packages
to specific applications can be equally trying. Third,
they realize that only the best planned in-house
systems have easy upgrade paths.

Turnkey graphics systems are initially more expen-
sive than time-shared or building-block systems, but
are pre-integrated, pre-documented and pre-proven in
hundreds or thousands of installations in dozens of
general applications. The turnkey vendors’ large in-
stalled bases allow them to amortize software- and
hardware-development costs against many current and
future customers. To protect their own software
investments, turnkey system vendors must provide
solid upgrade paths; to reduce their software-
development costs, they usually sponsor active user
groups.

Turnkey graphics hardware

The Applicon system (Fig. 1) is a popular turnkey
graphics system that has been applied to diverse
CAD/CAM applications for more than 12 years. To
minimize central-processing costs, Applicon systems
are based on industry-standard computers and opera-
ting systems. Applicon’s entry-level and mid-range
systems are based on a Digital Equipment Corp.
PDP-11 minicomputer with the RSX-11/M operating
system, while the high-performance version relies on a
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Fig. 1. Applicon’s Series 4000 turnkey CAD/CAM system /s built
around a Digital Equipment Corp. PDP-11 or VAX minicomputer and

Applicon's proprietary graphics processor. Single-workstation,
black-and-white systems sell for less than $100,000. Applicon offers
more than 120 general-purpose and application-specific software
packages from the Series 4000, which also runs third-party software.

DEC VAX computer with VMS operating system.

The graphics processing facility (GPF) features a
dual-processor architecture: a DEC PDP-11 with 216K-
byte main memory and an Applicon 32-bit minicomput-
er—Graphics 32—with 224K-byte memory. Using the
most popular minicomputers provides substantial econ-
omies of scale and eliminates the need to expend
development resources on operating systems, utilities,
diagnostics and communication software. Accordingly,
Applicon can concentrate on user-oriented work-station
features (F'ig. 2).

For example, the Graphics 32 in the Applicon Series
4000 system addresses those work-station functions
that general-purpose minicomputers cannot effectively
handle. It controls all display functions such as vector
clipping, zooming and windowing, and provides memo-
ry to display multiple graphic and alphanumeric display
planes. An operator can toggle on or off different
graphic views, alphanumeric menus and status infor-
mation on a single display without waiting for a full
repaint from the GPF main memory.

A second key use of the Graphics 32 in improving the
human interface to the system is the manner in which it
accepts operator input. An electronic tablet with stylus
is the primary input device for the Applicon system.
A user can draw various strokes on the tablet that the
Graphics 32 interprets as executable commands to
construct geometry, select entities or edit graphics and
text,

The work-station tablet can also accept partial or
full-service menu overlays from which the user can
select frequently used command sequences (macros) by
dotting the appropriate menu key with the stylus. The
multi-plane display memory and dual-purpose graphics
tablet allow one screen to display both alphanumeric
and graphic data, and one tablet to accept graphic input
and system commands. A keyboard for rapid entry of
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Driven by existing and
prospective customers,
turnkey CAD/CAM
vendors have made
corporate commitments to
improve documentation.

alphanumeric data completes this very integrated
graphics work station.

Application software—key to functionality

Software development for diverse CAD/CAM applica-
tions in PC-board, IC, mechanical, architectural and
structural applications is the single biggest develop-
ment effort of a horizontally integrated system vendor.
Applicon offers more than 120 2D and 3D general-
purpose and application-specific software packages.
Software development is an ongoing activity and
provides increased performance, greater throughput
and quicker response to meet new markets.

This development is responsive to technology pull
and to market shove. Technology pull takes many
forms. For example, more cost-effective hardware
components, more computationally efficient solids-
modeling and hidden-line-removal algorithms can im-
prove performance for users in many applications.
Market shove comes from competitive pressure and
from meeting the expanding needs of the customer
base.

Turnkey vendors have a tremendous advantage over

Fig. 2. Applicon’s Series 4000 work station stresses simplicity and
ergonomics. The multi-plane display generates graphics and alpha-
numerics. The tablet and stylus can be used for graphic input or
command menu selection. The 19-in. display module tilts, swivels
and adjusts vertically on a pneumatic column. The work surface
measures 30 x 60 in., is low glare and is height-adjustable.
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in-house system integrators in meeting the expanding
needs of the customer base. Turnkey user groups pool
their experience and help to define and prioritize
new-product development by the CAD/CAM vendor.

The availability of software from a turnkey vendor
doesn’t preclude the use of third-party software. In the
Applicon system, for example, the use of the RSX-11/M
operating system permits the use of thousands of
engineering software programs for CAD/CAM activities,
including numerical-control tape preparation, piping,
interference checks, design-rule checks, automatic
routing and finite-element modeling. With a thoughtful-
ly designed system architecture that permits controlled
data-structure access, users can program for unique or
proprietary applications in BASIC, FORTRAN or Assem-
bler—and be assured of program integrity and data-
base compatibility.

Support—the neglected cost

An often overlooked or undervalued aspect of a
turnkey vendor’s business is ongoing training, docu-
mentation and support. Educating system users in
applications requires a knowledge of the system and of
the application. Experience shows that training is not a
one-time initial effort for each new customer, but an
ongoing effort over the life of the system. New
operators, casual users and new applications must be
introduced to the system. The more experienced
CAD/CAM-buying organizations do not find it cost-
effective to have their highly productive users perform
this function. Instead, they increasingly rely on the
experience and shareable resources of their system
vendor. In a classroom/lab environment with the latest
equipment, software and educational media, the dedi-
cated training staff of the turnkey vendor provides the
most cost-effective training.

Documentation is another important support func-
tion that has too frequently been overlooked. Too often
a system was delivered with marginal or nonexist-
ent manuals, and the user paid a severe penalty.
Without readable, detailed, updated manuals, it took
much too long for new operators to become productive
and even longer for the full capabilities of the system to
be understood. Driven by existing and prospective
customers, turnkey CAD/CAM vendors have made
corporate commitments to improve documentation and
now usually provide excellent manuals for training and
reference.

Service is the third oft-neglected support cost. The
necessity of single-source support for the total CAD/CAM
system has become increasingly apparent to users.
Preventive and remedial hardware maintenance, soft-
ware support services and applications consultation
constitute a set of services that a turnkey vendor can
provide from one centralized location. 1]

ST SRR SR A T e e e e S S . N B e Sl |
Paul E. Benger is director of product integration at Applicon,
Inc., Burlington, Mass.
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IMI reinvents the 5%"Winchester:
And backsit with a 2-year warranty.

If our new 5000H Series drives
weren't the most reliable 5%"
Winchesters ever built, we
wouldn'’t give them an un-
precedented 2-year warranty.

Don't expect touse it, though.

5000H Series drives are
made to withstand the every-
day abuse known as “normal
system usage!” And to give con-
tinuously superior perform-
ance in even the most demand-
ing applications.

So the overwhelming odds
are that the 2-year warranty
will expire long before the drive
ever does.

THIN-FILM PLATED MEDIA
PRESERVES DATA
INTEGRITY, INCREASES
STORAGE CAPACITY.

To ensure that 5000H drives
withstand harsh treatment
without sacrificing data integ-
rity, the media is thin-film
plated. Thin-film plating is or-
ders of magnitude more shock
resistant than ferric oxide coat-
ings and many times harder.
Because it’s not easily dam-
aged, data is not easily lost, and
the drive remains in service.
Thin-film plated media also
allows greater bit densities, as
much as 10,700 bpi. This has
enabled IMI to up the unfor-

matted storage capacity of the
5021H drive, for example, to 21
Mbytes.

And to improve data in-
tegrity even further, we've
maintained industry standard
formats and transfer rates with
lower track densities.

NEW 2-PIECE SHOCK-
MOUNTED CHASSIS
EXTENDS SERVICE LIFE.

To protect the heads and disks,
we've recessed the head/disk
assembly inside a rigid, die-cast
frame enclosure. Integral shock
mounts at the center of gravity
insulate the head media inter-
face from the environment.
Besides reducing acoustical
noise, this 2-piece design min-
imizes vibration and shock
loads transferred to the heads
and disks during installation
and use. Even the printed cir-
cuit boards utilize the shock-
mounted design to lessen
stress on the components.

NEW THERMALLY
STABLE DESIGN
ENSURES OPTIMAL
HEAD POSITIONING.

5000H Series drives have a
deeply finned die-cast base
and cover that increase both
the stiffness of the structure
and the surface area for heat
transfer.

When thermal distortion of

the head/disk assembly is min-

imized, head positioning is op-
timized. And the combination
of temperature stability and
lower track densities substan-
tially reduces the potential for
off-track errors.

y 4

We'reat it again.
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HEAD-MOUNTED
PREAMPLIFIER
PROVIDES MAXIMUM
NOISE IMMUNITY.

Only IMI puts the read/write
preamplifier on the head stack,
where it greatly reduces EMI/
RFI noise susceptibility. This,
coupled with the inherently
higher signals of plated media
(>50% ) and the shielding of the
all metal frame, yields the best
signal to noise ratio in the
industry.

AFULLLINE OF
HIGH PERFORMANCE
5Y4"WINCHESTERS.

Although the unformatted
storage capacity ranges from
6.38 Mbytes to 21 Mbytes, de-
pending upon the drive model
and interface, all 5000H Series
drives feature:

® 85 msec access time.

m 303 tpi.

® 3600 rpm.

For specification sheets, call
or write: International
Memories Incorporated, 10381
Bandley Drive, Cupertino, CA
95014.(408) 446-9779. TWX:
910-338-7348.
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Color and graphics put management in the picture.

For the best user comprehension,
nothing beats color and color
graphics. The high performance/low
cost ID Systems Business Color
Graphics Terminal does this by
producing eight brilliant colors for
dazzling color graphics

The ID-100 family of Business Color
Graphics Terminals are full-featured
color alphanumeric terminals
compatible with most existing
computer systems because they are
V/T100®-based terminals. They are
also color graphics terminals, fully
compatible with some of the most
powerful business graphics software
packages currently available, e.g
DISSPLA®/TELL-A-GRAF® from

® V/T100 is a registered trademark of Digital Equipment
Corporatior

® PLOTI0 s a Tektronix trademark

® TELL-A-GRAF, DISSPLA |v\HR§(H jre rH1 ks of
Integrated Software Systems Corporat

ISSCO®, and the general purpose
graphics software package PLOT10€®
from Tektronix 4010®

If you do not have existing business
graphic software, the ID-100 is a
help here also. The terminal is
programmed (firmware) to perform
complex graphic tasks using simple
commands. We call it POWER-
graph. You can create your own
color graphic displays using your
existing application software if you
wish. POWER-graph gives you full
vector and cursor control, circle/arc
generation and color fills. Under
POWER-graph, ID Systems’ Virtual
Image Management System allows
you to window an image, select

="% (IDSystems
Corspygratlon

4093 Leap Road, Hilliard, Ohio 43026
614/876-1595 TWX 810 482-1049

CIRCLE NO. 72 ON INQUIRY CARD

different origins and scale its size to
create multiple displays.

The ID Systems Corporation’s ID-100
VA Business Color Graphics Terminal
provides you with a screen resolution
of 512 x 256 (240 visible). Other
products from ID Systems include
high resolution color/monochrome
graphic terminals, monochrome
GraFIX kits for VT 100's® and factory
upgrading of your VT 100® to color
graphics — all at very competitive
prices. Call, write or TWX for our low
prices and more information.




A new niche
for ink-jet printers

PETER DUFFIELD, Advanced Cclor Technology, Inc.

By meeting color graphics hard-copy requirements,
ink-jet printing is finally catching on

The CcAD/CAM market is worth $480 million to $2.1
billion, depending on what research firm’s figures you
believe. While the research firms derive conflicting
market revenue totals, they agree that the graphics
market is growing at more than 40 percent per year.
Just as general-purpose computers require line and
serial printers, graphics systems require hard-copy
units. Color graphics systems are the fastest growing
segment of the CAD/CAM industry, and their popularity
has created a hard-copy vacuum. Venture Development
Corp. analyst Wendy Abramowitz echoes other indus-
try analysts, saying, “The printer/plotters that offer
color capabilities will reign supreme in 1986.” Today,
ink-jet, impact, photographic and xerographic techno-
logies are used for color hard copy. Diverse as they
seem, the technologies compete in the same market and
are measured by the same general specifications.

Color video copier requirements

Requirements for video copiers vary according to the
application in which their host color-video systems are
employed. Applications vary from business graphics to
CAD/CAM to graphic design to PC-board design. In most
applications, the principal requirement is for image
quality, a measure very different from image resolu-
tion, which is measured quantitatively in dots per inch.
Image resolution is not a factor in print quality per se
because it affects only the size of the copy. Because a
video screen contains a fixed number of picture
elements to be copied, increasing the resolution of the
copier simply reduces the size of the copy produced. It
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Advanced Color Technology’s ACT | color video copier sells for
less than $10,000 and connects to its host via a Centronics parallel
interface or an RS170/343 video interface. It generates 125 color
shades using ink-jet technology.

is desirable, however, that the copier vary the ratio of
horizontal-to-vertical resolution to match the ratio on
the video monitor; otherwise, circles on the monitor are
not copied as true circles. Image quality is affected by
three major factors:

® Line and edge definition, which are important in
applications involving extensive line work, such as
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Because dot size can be
controlled, an optimum
combination of paper and
ink can be reached that
provides both good area
filling and line definition.

mechanical designs, schematics and text.

® Area filling, which means that solid areas should
be free of streaks and voids, and shaded areas should be
uniform. Uniform filling is most important in applica-
tions such as business graphics, in which aesthetics are
a major consideration.

® Color accuracy, which depends on color purity,
intensity (saturation) and freedom from contamination
such as bleeding. Many color video systems vary the
intensity of the colored dots on the video monitor and
thus work with more colors than the six basic colors
plus black and white. Several thousand color shades are
often available. The color video copier ideally should be
able to reproduce all the color shades displayed on the
video monitor. For applications in which color is used
purely as a third dimension to aid in the clarification of
data, color accuracy is not important.

After image quality, copy speed is the most impor-
tant measure of color-video-copier performance. Copy
speed is critical because the video system generally is
unavailable for image processing while hard copy is
being produced. Hard-copy delays have cost implica-
tions and can lead to operator frustration.

For most cost comparisons, only two factors need be
considered—capital expenditure and cost per copy—
both of which vary considerably. A video copier that
uses plain paper has the advantage not only of low cost
per copy, but also of convenience in paper procurement.
Unit costs for most color video copiers vary inversely
with copy speed and image quality. High-volume
applications most easily justify (and amortize) fast
expensive units such as the Xerox 6500, but high capital
expenditures will become more difficult to justify as the
average prices of color graphics terminals fall.

Technology Advantages Disadvantages

Ink jet Good print quality Minimal field reliability data
Low cost per copy

Ribbon Low cost per copy Inconsistent print quality

Low capital cost
Excellent print quality
Transparencies possible
Good print quality

Low cost per copy

Noisy
Very high cost per copy
Restricted copy size

High capital cost
Restricted copy size

Photographic

Xerographic

Transparencies possible  Bulky equipment

Table 1. Color hard copy trade-offs.

A CLOSER LOOK AT INK-JET TECHNOLOGY

Ink-jet printing is a fairly broad term
describing techniques in which drops
of ink are projected onto a surface to
form a permanent image. These
techniques can be conveniently
divided into three technologies: “con-
tinuous jet,” “drop on demand,” and
“impulse jet” all of which have been
employed in commercial products.

In continuous-jet printing, drops
are formed continuously from the
breakup of a jet of liquid ink. Liquid
jets are naturally unstable, breaking
into drops under surface tension
forces (Fig. A). Stimulating the jet at its
natural frequency produces extremely
uniform-sized and -spaced drops. The
ink jet is formed by forcing ink under
pressure through an orifice or nozzle.
A drop-charging process modulates
the drops: when a voltage is applied
between the electrically conductive
ink jet and an electrode surrounding
the jet at its break-off point, the drops
acquire an electrostatic charge as
they break from the main jet. By
selectively charging or not charging
the drops and deflecting some of the
charged drops into a gutter, the
stream of drops can be effectively
switched on and off. An image is
produced by combining this binary
switching with some method of

scanning the stream of drops over the
paper. Scanning can be achieved
using a drum and lead screws (drum
plotter) or by moving the paper past a
fixed array of jets. Another common
scanning technique, used principally
in alphanumeric printers, provides a
periodic stairstep voltage function to
the drop-charging electrode, causing
the stream of drops to scan through a
mini-raster equal in amplitude to the
height of the printed character.

The continuous-jet technique has
the advantage of high speed, with
drop-production rates from a single jet
potentially as high as 0.5 MHz, but

Control
electrode

e

Nozzle
\

Ink

more typically in the 50-kHz range.
Handling the ink drops that are not
needed to form the image is a
problem, however. A high percentage
of the total drops, must often be
recirculated into the pressurized ink
supply or discarded.
Drop-on-demand ink-jet printers
don't require ink recycling because ink
drops are produced only when
required. These “impulse” printers
produce a pressure pulse in a volume
of ink having an exit nozzle or orifice,
and an inlet for ink replenishment (Fig.
B). A piezoelectric crystal attached to
the wall of the chamber usually

Deflection
electrodes

Gutter

Control j

voltage

Deflection
voltage

Paper

Fig. A. Continuous-jet system.
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Lastly, ease of use and reliability are requirements
common to all applications because video copiers are
operated mostly by design engineers, graphic artists
and people unfamiliar with printer technology.

Competitive technologies

Ink-jet printing techniques have been employed for
more than 10 years in a variety of applications.

Although ink-jet technology has not revolutionized the
printing industry, it has, over the years, found niches in
which it offers advantages over alternative technolo-
gies. One of these niches is color printing of digital
data—copying images from color video screens, for
example. Table 1 summarizes the advantages and
disadvantages of today’s major color hard-copy tech-
niques. Table 2 provides more specific information on

No. of colors Resolution Time for 8 x 11 Maximum ccpy Cost per copy Approximate
Technology and shades (dpi) copy (min.) size (in.) equipment cost
Advanced Color Tech.
ACT | ink jet 125 85 x 40 to 140 1.5 121X 20¢* $9000
Printacolor
HR8002 ink jet 7 85x 90 3 10.7 x8 10¢ $5000
Trilog
Color Plot 100 ribbon 4 100 x 100 3.25 13.2x 11 24¢ $12,000
Ramtek
4100 ribbon 4 70x 70 35 131X 31¢ $12,000
IBM Corp.
3287 ribbon 4 100 x 100 6 12X o 15¢ $6800
I.D.S.
Prism 132 ribbon 8 84 x 84 5 13.2x = 15¢ $2500
Integrex
CX80 ribbon i 65 x 75 5 8 x o 15¢ $2000
Matrix
3000 photographic ® 140 x 150 3 8x10 $6 $8000
Dunn
631 photographic @ 140 x 150 35 8x10 36 $12,000
Xerox
6500 xerographic 7 100 x 100 0.33 6.4 x13.75 5¢ $31,000
*10 if regular computer paper is used
Table 2. Color-video-copier specifications.
generates the pressure pulse. The is prevented from flowing from the typically only a few KHz—
crystal configurations employed nozzle by a slight negative pressure in considerably slower than continuous
range from circular disks to cylindrical the ink chamber. Following a pressure ink jets.

tubes. (Pressure pulsers are not
limited to piezoelectric crystals, as
demonstrated by Canon, which re-
cently described an ink-jet printer
using a miniature heater to generate
and collapse a vapor bubble in the ink
at frequencies as high as 10 kKHz.) Ink

//IIIIIIA
Ink

pulse, a drop of ink is ejected from the
nozzle to form a spot on the paper.
Replenishment of the ejected ink
occurs through the ink inlet. The
process of refilling the chamber after
drop ejection usually limits the
maximum drop-production rate—

\

G777

T<— \\\‘ vgrtg’;e

o paper "

e o §
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§ Oscillating
e
\
\
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Fig. B. Drop-on-demand (impulse) system.

Impulse jets are frequently ar-
ranged in arrays to increase print
speed. Scanning techniques for
image formation include drum and
lead screw and shuttle mechanisms
with incremental paper feed.

The main attractions of the impulse
jet are its simplicity and low cost.
Apart from speed considerations, the
main drawbacks are its sensitivity to
mechanical shock and the need to
exclude air from the ink system.

Intermittent jet is the least
encountered of the three techniques.
Drops of ink are pulled electrostati-
cally from an orifice by applying a high
electrical potential between the ink in
the orifice and an electrode. Ink
leaves the orifice in a stream of
charged drops that are guided by
other electrodes to form the desired
image on the paper. The shortcom-
ings of this technique are its complex,
high-voltage electrode arrangement
and its slow drop-production rate of 1
to 2 KHz. Its major advantage is that
the diameter of the orifice needed for
a given drop size can be much larger
than that of continuous or impulse
jets, reducing the possibility of
orifice-blockage problems.
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In most applications, the
principal requirement is
for image quality, a
measure very different
from image resolution.

commercially available color video copiers.
Color-ribbon printers are basically impact matrix

printers with three- or four-color ribbons. Colors are

arranged along the length of the ribbon or across its

Manifold plate

Orifice

Yellow

Magenta

Cyan

Piezo-electro

Choke channels

width. The printers print one color at a time on a
line-by-line or page-by-page basis, shift the ribbon and
repeat the process for each color. Color-ribbon printers
offer low cost per copy because they use plain paper and
have relatively low amortized ribbon costs. With the
exception of color-ribbon shifting mechanisms, color-
ribbon printers use common matrix-printer technology
and, as a result, are inexpensive. The recently
introduced Integrex CX80 represents the least expen-
sive color video copier for less than $2000. Ribbon
printers are noisy, however, and produce inconsistent
print quality because ribbons deteriorate with use.
Print quality also suffers from the inability to produce
the overlapping dots needed to achieve continuous color
in filled areas.

Photographic color video copiers form images on 8-
X 10-in. Polaroid color print material. The photograph-
ic material is not exposed directly to a color video
screen, but to a high-resolution black-and-white moni-

ol

i

Highest
density

Lowest
density

crystals

Fig. 1. The ACT-1 ink-jet print head is a modified version of the
Siemens PT80i. Shown here in section, the head is divided into three
sets of four jets. Using inks in the three subtractive colors in
combination, the additive primaries (red, blue, green), as well as
black, can be produced.

Fig. 2. Dithering is a technique used to reproduce different intensity
levels of the same color. Each pixel on a graphic system’s monitor is
represented by four dots on the hard copy arranged in a 2 x 2 dot
matrix, as above. By varying the number of dots printed from zero to
four, five levels of color intensity can be produced for each of the
three primary colors. When combined, these generate 125 caolor
shades.

Fig. 3. Ink-jet output of a color video image. Using its ability to display 125 color shades, the ACT | produces an excellent approximation (left)

of a 1024-color image from a Lexidata graphics display.
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VISUAL
GRAPHICS TERMINALS.

s VlSUAL500andVISUAL 550}7 - point plot, rectangle draw, mum- complie
terminals emulate the Tektronix® pIe iinestyles and patterns with to the ANSI X3 64 standard

4010 but cost only about half as  rectangle pattern fill. Raster - VISUAL500and VISUAL
much. And they have 768 x 585  scan technology provides fast 550...the latest in the industry's
resolution for sharp text and data update and develops a finest line of video terminals. i
graphics display on a large 14" bright display image. Call or write for details.

screen. Powerful alphanumeric oper-

Both the VISUAL 500 and ation is also provided, displaying

VISUAL 550 are compatible 80 characters by 33 lines with Service available in principal

with standard business, labora-  separate display memories cities through Sorbus Service
tory, and scientific software in-  for alpha and graphics modes. ~ Division of Management Assis-
cluding PLOT 10,* DISSPLA*  The VISUAL 500 provides tance Inc.
TELL-A-GRAF SAS/GRAPH  switchable emulations of the
and DI3000/GRAFMAKER. DEC VT52; Data General D200,

Auxiliary Port supports Lear Siegler ADM-3A,

printer/plotters and data tablet.

Buffered Editing Terminal
with ANS| X3.64 Standard

See for yourself

VISUAL 500 $2,495 LIST

Character Mode Terminal with Emulations

Visual Technology Incorporated
540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539
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The ACT | can approximate
the color shades that are
displayed by those

video systems that employ
point-intensity variation.

P
o™ y"‘«p

.ol

CRapwe®

tor built into the copier. Three successive exposures of
the red, blue and green portions of the video image are
made of the monochromatic screen through appropri-
ately colored filters. Photographic copiers produce
superb print quality on both paper and transparent
film. A significant drawback, however, is the price of
the Polaroid material—about $6 per copy—and this
price increases if several attempts are required to
obtain the correct exposure settings.

Xerographic images from video can be generated
with a Xerox color copier (model 6500) equipped with a
color graphics printer module. Digital data from the
video system modulate a laser beam that in turn seans a
charged photoreceptor drum. The exposed drum picks
up toner and transfers it to paper or to clear plastic for
transparencies. This process happens three times, once
for each of the three primary colors.

Mainframe

Computer Graphics |
Now on Your |

Mini/ Microcomputer

AT MicRg
PRICES s

The first mini/micro graphic application
development tools which are—

CORE Compatible — GSS software is the first
fullimplementation of the 1979 Siggraph 2D level
1 CORE standard on mini-micro computers.
Portable — GSS software supports all major
mini/micro operating systems.

Device Independent — GSS software provides
device drivers for most graphic devices plus a
skeleton device driver.

The BIG name in small computer graphics.

Graphic ol lwarc Syslcms, Inc.

For more information write or call
PO Box 673. Dept. MS
Wilsonville. OR 97070 (503) 682-1606
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The print quality of the xerographic copy is generally
good, and color accuracy and saturation are excellent,
but color uniformity in large filled areas and color
registration can sometimes present problems. Cost per
copy, at about 5¢, is the lowest of all, but image size is
limited to only 6.4 X 18.75 in., even more restrictive
than the Polaroid material. The major disadvantages
are high price (about $35,000) and large size, which
dictates a permanent location.

Ink-jet technology compares favorably with the
other copying techniques. Print quality is good, but
depends heavily on the paper and ink selected. Because
dot size can be controlled, an optimum combination of
paper and ink can be reached that provides both good
area filling and good line definition. A significant
advantage of ink-jet copying over other techniques is
that it can simultaneously image all three or four colors,
thus simplifying data handling and color registration,
and minimizing production time.

At less than 2 min. for an 8%2- X 11-in. copy, ink jet is
second only to the Xerox in terms of speed. Cost per
copy compares with that of other plain-paper devices.
Equipment cost is lower than that of photographic or
xerographic copiers, but higher than for some ribbon
printers.

The ACT | color video copier

Advanced Color Technology Inc.’s ACT 1 is a drop-on-
demand ink-jet copier developed for color video-
copying applications. It is based on the Siemens PT80i
print head and mechanism. Its print head features an
array of 12 piezoelectric-driven jets subdivided into
three sets of four jets, each supplied with a different
colored ink (Fig. 1). Cyan, yellow and magenta, the
three subtractive primary colors are used. The additive
primaries—red, blue and green—and black can be
produced by printing one color on top of another
because the inks are transparent.

The ACT I can approximate the color shades that are
displayed by those video systems that employ point-
intensity variation. Using a technique called dithering
(Fig. 2), the ACT I produces 125 color shades, yielding
very acceptable reproductions of the hundreds or
thousands of colors on a color video screen (Fig. 3).

The ACT 1 offers user-selectable aspect ratios as a
function of variable horizontal dot spacing. This
ensures that the copier can be adjusted to a wide
variety of video monitors without the copy showing
significant X-y distortion. Circles displayed on the
monitor are copied as reasonably accurate circles.

With graphics applications and large filled areas in
mind, ACT I's ink cartridge was designed with a large
capacity able to provide as many as 3000 copies per
cartridge. L)

Peter Duffield is vice president, research, and co-founder at
Advanced Color Technology, Inc., Chelmsford, Mass.
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AllTogetherlt's

Simplyinnovative.

Only the new Datec 212 has
this exclusive combination of
features in a simple, reliable,
300/1200 bps Bell-compatible
modem: easy-to-use Voice/
Data control, Long Space Dis-
connect and A-A1 lead control.
And there's more:

Auto Call Unit

An option with pulse and tone
dialing capability. The new Datec
212 is especially designed to

be rack-mounted, because each
card can have its own ACU.

Simple Installation

The Datec 212 connects to any
type phone —both dial network

and 2-wire leased line systems
— by simply plugging itintoa
standard connection.

Simple Operation
Saves time and reduces line
charges because only Datec has
manual and automatic opera-
tion in both the answer and the
originate modes.

SimpleTesting
Easy-to-use front panel buttons
control seven simple diagnostic
tests which let the user isolate
any problem in seconds instead
of hours.

Efficient Operation

Full- or half- duplex operation,
programmed or permissive trans-
mission — two more Datec
innovations.

paTec 2121 )

Reliable
Communications

Carrier-On and Ring Indicator
LEDs confirm connection before
starting data transmission, sav-
ing time and money. Datec's ex-
clusive built-in “A”" control helps
prevent interruptions on key
system telephones by lighting
the line button. Built-in telephone
line equalizer gives the Datec
212 one of the highest receiver

sensitivities in — -
the industry. (ITEC!
Datec, Inc., 200 Eastowne Drive, Suite 116

Chapel Hill, NC 27514 919/929-2135
Western Sales Office (Dallas): 817/265-7565
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THE IMAGE MAKERS

Your system’s monitor is a window on
its capabilities.

That’s why it's so important to choose a
monitor that’s equally capable. One that
won’t compromise your quality image
each time your system is turned on.

One look, and you’ll know there’s no
better way in sight to protect your
investment in hardware and software.

So for CAD/CAM, Process Control
Graphics, Data Display, Imaging, or
any other application, choose from

the monitor line our image is on.
Mitsubishi makes it. In fact, we make a
complete range of quality analog and
digital monitors from 13” to 25” with
features like automatic self convergence
and ultrahigh resolution exceeding
2,000 lines.

Call or write for complete information today.

FLUE-GAS DESULFURIZATION
PROCESS SCHEMATIC
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MITSUBISHI &
ELECTRONICS
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- NI - ; 2200 W. asia Blvd., Compto A 90220 979-6055
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How graphics systems
get the piclure

DR. JOEL N. ORR, Orr Associates, Inc.

A survey of graphics input devices

Special input peripherals are as important to medi-
um- and high-resolution computer graphics systems as
keyboards are to dumb terminals. Graphics output
peripherals display and print high-resolution multicol-
ored pictures and command considerable media and
buyer attention. In working graphics systems, though,
input peripherals command the lion’s share of each
operator’s time. Input peripherals such as digitizers,
light pens, joysticks and rasterizers are tools used to
get pictures into computers. They’re part of virtually
every graphics system and terminal, but their applica-
tions and specifications are misunderstood by almost
everyone but their users.

What graphics input peripherals do

Graphic input devices serve three major functions.
First, they are used to get pictures into a computer.
Input devices accept maps, seismograms, engineering
blueprints and other line drawings, as well as continu-
ous tone imagery, such as remotely sensed data and
advertising art.

Secondly, the devices are used to move cursors on the
displays of their host graphics systems, and lastly, they
are used for function selection. One selection method
uses menus—specially designated areas of digitizer
boards laid out similarly to keyboards. Function names
and symbols are placed inside of squares, in a grid in
the menu section of the digitizer. The software
associated with the digitizer converts points in the
menu area to user-specified functions. A second
selection method uses a screen menu, with which, using
the graphic input device as a cursor-control unit,
functions are selected on the graphic display. In a third
method, an operator uses a stylus on the digitizing
tablet to draw simple characters or symbols that the
host recognizes as cues invoking predefined commands.
A curlicue, for example, might invoke a function to
connect two lines.

Graphics-input-device selection

To select an input device for a graphics system, a

GLOSSARY OF GRAPHIC INPUT DEVICES

Accuracy: Correspondence be-
tween the input device’s indications
and the real world.

Cursor: The moving part of a
digitizer tablet, usually a stylus or
puck.

Repeatability: A device’s consis-
tency of indication; the range of

values resulting from repeated digi-
tizing of the same point.

Resolution: The number of distin-
guishable points per linear unit of
measure.

Location in space: The key factor
communicated to a graphics system
by a graphic input device. This

information can be direct, as in the
case of the digitizer tablet, which
sends x and y coordinate values to
the system; or indirect, as with menu
boards, which cause named graphic
elements to appear at previously
designated locations.
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Gaze-directed input units

bounce a low-power laser
beam off a user’s eyeball

to determine the direction

of gaze.

user must first analyze the source data, asking
questions such as What am I trying to digitize? How big
is it? How movable? How heavy? Is it translucent? Do I
care about color? As in any equipment acquisition, the
user must weigh what he wants to do against the
physical, logical, software and economic constraints of
his environment. He must access performance, price
and compatibility.

Input-device performance is described in terms of
resolution, accuracy, repeatability and, to a lesser
degree, speed. Resolution measures how close together
two points can be and still be recognized as two
separate points. Accuracy refers to the correlation
between measurements output by the graphic input
device and actual real-world measurements (see Glos-
sary, p.195). Repeatability measures the ability of an
input device to produce consistent results when digi-
tizing the same set of points many times.

Quantitative measures of speed are commonly used
to measure display and plotter output rates, but
graphics input speed depends more on the operator
than the hardware. Cameras and raster scanners read
data faster than digitizer tablets, but within device
types, input rates are similar. A final performance
parameter is device intelligence. Many input, display

Graphics input devices are an important part of ergonomically
designed work stations. The CalComp IGS workstation (right)
uses a joystick, a tablet, and a keyboard. The Lexidata 2400 (above)
uses a keyboard supplemented by an integral joystick.
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and output devices today have powerful microcomputer
systems integrated into them or into their controllers.
A potential buyer must determine how much intelli-
gence is required for rotation, translation and other
forms of encoding in relation to the system into which
the input device is to be integrated.

Input-device prices are tricky to calculate. They
range from less than $600 to more than $500,000. When
figuring costs, a user should consider not only the
purchase price of the device but also the price of the
hardware interface between the input device and the
other parts of the graphics system, the cost of
developing appropriate software and the cost of
maintenance. On complex devices, the cost of monthly
maintenance can be very significant.

The last group of selection criteria can be classed as
environmental constraints. Most important among
them are operational environment, computational envi-
ronment and operator sophistication. Operational con-
straints include temperature, humidity, vibration,
static electricity and dirt tolerances.

An input device’s computational environment dic-
tates interfacing requirements. Graphics input devices
offer serial, parallel and video interfaces and generate
raster and vector position data. For example, if a host
system works on data in vector format, a vector input
device is required. If the data are to be manipulated in
raster format, a raster input device is required. Data
can be gathered in raster format and converted to
vector format, but this requires highly specialized and
expensive software. Vector data can be converted
within a computer into raster format slightly more
easily. However, these considerations must be carefully
examined, as conversions are typically “computer-
gobbling” tasks.
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A final constraint could be a human one. Depending
on the application and the type of graphic input device
under consideration, special operator skills may be
required. For example, stereo-compiler operators are
highly skilled and trained. On the other hand, some
graphic input devices are operated instinctively and
require little or no operator training or skill.

Input peripheral equipment

Digitizer boards are electromechanical vector
graphic input devices that typically resemble a drafting
board with a movable cursor. They are used to enter
drawings into computer graphics systems by taping the
drawing to the surface of the digitizing board and
placing the cursor over points whose coordinates are to
be entered. Often called simply “digitizers,” major
subgroups of these boards include:

® Free-cursor digitizers, in which the cursor is a
low-mass device at the end of a flexible piece of wire.
They allow greater ease of use with menus where the
cursor must be moved about quickly from one location
to another.

® Constrained-cursor digitizers, in which the cursor
slides along a gantry that traverses the entire digitizing

MINI-MICRO SYSTEMS/July 1982

board area. They work in an upright mode and allow an
operator to release the cursor without its falling to the
ground.

® Motorized-cursor digitizers, in which cursor mo-
tion is effected by motors driven by an operator-
controlled joystick. They combine the best features of
both free-cursor and -cursor-contrained units, but
usually add some expense. Resolution can be 0.001 in.,
and accuracy can be as high as 0.008 in.

Digitizer boards are available off the shelf in sizes
from 11- X 11-in. tablets to 48- X 60-in. back-lit
translucent boards. Other sizes can be produced on
special order. Small, low-resolution units are available
for as little as $600. Large, motorized, back-lit,
high-accuracy units sell for $20,000.

Gaze-directed input units bounce a low-power laser
beam off a user’s eyeball to determine the direction of
gaze. This information is then used like any other
positional information. An experimental device devel-
oped to enable pilots of high-speed military aircraft to
manipulate controls when other resources fail, it has
been used experimentally by the Massachusetts Insti-
tute of Technology’s Architecture Machine Group with
a spatial data-management system. Price is in the low




Input-device performance
is described in terms of
resolution, accuracy,
repeatability and, to a
lesser degree, speed.

thousands.

Joystick, trackball and mouse devices all contain
potentiometers (variable resistors), the settings of
which can control the location of a cursor on a display
screen. The joystick is a spring-loaded rod that can be
tilted in any direction. The direction of the tilt is usually
used to indicate the desired direction of motion for the
cursor, while the angle of inclination determines the
speed of cursor motion.

The trackball is a ball set into a pocket in which it
physically contacts potentiometers. The ball is rolled
with the palm of the hand, and the cursor is usually
made to move in the direction of the roll at a rate
corresponding to its rotational speed.

A mouse is a graphic input device that functions, in
essence, like an upside-down trackball that can be
rolled on any flat surface.

While users often indicate preferences for either
joystick, trackball or mouse devices, studies indicate
that none is inherently superior to another; all are
approximately equal in terms of ease of use. Prices
range from $100 to $750.

Light pens are stylus-shaped pointing devices that
sense light emanating from a display screen. Timing
and synchronization circuitry determine the point on
the display at which light is detected. Light pens
contain light-sensing electronics in the stylus or optical
fibers to route the screen light to the light-detection
circuit. Proponents of the light pen claim that its
similarity to the traditional tools of the drawing-maker
is a great advantage, as is the directness of the pointing
action. Detractors cite low resolution and the need to
hold the pen up to the screen at a difficult angle. Price is
about $150 to $400.

Line followers electromechanically identify and fol-
low lines, transmitting the coordinates of points at
which the line changes in direction, thus providing pure
vectorized output. Semiautomatic in operation, line
followers require a full-time operator. They feature
extremely high accuracy and moderately high speed,
and are useful primarily for highly convoluted linear
imagery, such as topographic maps with little or no
text, because they do not handle text easily. Prices
start at $50,000.

Potentiometers are variable resistors, such as vol-
ume controls on radios. Banks of potentiometers are
used on some systems for controlling a variety of
graphic input functions, such as entering rotation
angles. In Tektronix direct view storage tube displays,
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potentiometers (sometimes called thumb wheels in
this context) position the cursor on the display. The
devices are convenient for entering magnitudes. Price
range is $100 to $800.

Raster scanners are drum or flatbed devices contain-
ing a strong light source and a precision diode array or
other light-sensing device. The head traverses the
image area in a raster pattern, and transmits informa-
tion to the controlling computer on a pixel-by-pixel
basis.

Raster scanners are relatively fast input devices, but
do not provide intelligence along with the data. Thus,
there is no way of telling from the input of a raster
device that two pixels are associated with a particular
line. No text recognition is available. However, raster
scanners are the leading candidate for the input end of
fully automatic digitizing devices (five years from now).
Some raster scanners can discriminate between colors
in source material. Resolution is as much as 1200 lines
per in. Accuracy is similar to resolution, and speed is as
much as 30 min. for a 40- X 60-in. area, depending on
resolution. Prices start at $40,000.

Stereo compilers, designed for use with 9-in.
photographic plates, are not easily modified for other
formats. They have been used to collect data from
stereo pairs of aerial photographs for several years.
Many of these units have now been computerized by the
addition of digital shaft encoders. Though expensive,
stereo compilers are extremely stable and accurate
from a mechanical viewpoint. However, they are slow
and not convenient for low-resolution digitizing. Reso-
lution and accuracy ranges down to several microns.
Price range is $65,000 to $500,000.

Touch digitizers are overlays for CRT displays that
sense location of physical contact through the touch of a
finger. They are used primarily for menu selection and
secondarily for cursor control. Sensing technologies
employed include light-beam interruption, sonics and
capacitive. Resolution ranges down to 0.01 in., and
price range is $800 to $3000.

TV cameras can be used as raster input devices. The
analog output of the TV camera is converted into digital
format by standard electronics. Resolution depends on
the Videcon tube optics or the charge-coupled device
array. Prices start at $3000.

Whole-earth digitizers are inertial navigation devic-
es converted for surveying use. They contain gyroscop-
ically stabilized platforms calibrated at positions of
known coordinates and elevation, from which they
determine the coordinates of the new location to which
they are moved. Still in experimental stage, these
digitizers are expected to revolutionize large surveying
projects. Prices start at $150,000. L]
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Dr. Joel N. Orr is chairman of Orr Associates, Inc., Danbury,
Conn., a computer graphics consulting firm.
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Introducing the fastest,
most precise 8 color plotter

you can buy. Period.

A spectacular value for under $6K.*

A portable desktop unit
packed with features.

You can run dozens of entirely
different plots automatically
thanks to a built-in micro-
computer that can be

pre-programmed.

Plus, we support
most computer pro-
tocols. Use the plotter

on-line, off-line or

F or starters, we've put all
eight pens on one carriage.
That sounds like a simple, sensible
idea yet, most similar plotters store
their pens off to one side so
every time there's a color
change — everything
stops.

By contrast, we
keep going at 20 inches
per second and when you
put that together with our

P Sk remotely via RS 232C
no stopplng ea- or [IEEE 488 inter-

ture, we've got unbeat- | faces

able throughput. = - étandard

Plus, you'll find Frrmiret b

precision comparable to | _— i rhides chiater
far costlier plotters. Pen | e Slrcle/ arc: and Gt g
resolution good to within gy defined dot/dash generation

one one-thousandth of an for an endless variety of graphic rep-

inch. Plot on continuous feed resentation. And we're metric too.
paper, vellum or acetate over

11'" by 120 feet.

*A one-pen version of this plotter is also available
for a lot less.

-
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[ B L
N
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Superb business
graphics too.

Here's something the rest of
your company will like. Using the
ZETA 8 plotter they'll be able to
tumn out colorful business graphics.
Put some punch in their presen-
tations. Communicate marketing,
financial or forecasting data in
vivid color.

BLEORIER'S

2300 Stanwell Drive
Concord, California 94520
TWX 910-481-5951
Tel. 415-671-0600
NICOLET
ZETA
m CORPORATION

A NICOLET INSTRUMENT SUBSIDIARY



WHICH TWIN

HAS THE TANDBERG?

The only true ergonomic terminal in the world.

If your terminal operators are getting
eyestrain, headaches, stiff necks and
bad backs, chances are you haven't yet
heard of the Tandberg Data Terminal.
Tandberg Data manufactures the only
terminal in the world which meets the
stringent requirements of the German
ergonomic standard. This means Tand-
berg terminals don't just tilt—they tilt,
swivel, raise and lower to fit all size peo-
ple, in any room light at any angle. Our
keyboard doesn't simply detach—it's a
low profile work of art so slim it can be
used in complete comfort on a standard
desk. And the non-glare keys are shaped
for fingertip efficiency.

The luminance from our 15 inch
“green” screen is adjusted to the 1:4
ratio with surrounding light which is
needed to assure human comfort and
health. The screen is treated to reduce
glare and a unique feature, Equilite, dis-

plays both horizontal and vertical lines
with equal intensity assuring readability.

The Tandberg terminal is designed
for the office of the future with a beau-
tiful, compact housing and a finished
back with no unsightly cables. When
you see the Tandberg you'll realize why
no other terminal deserves to be called
ergonomic.

And Tandberg's operating features
are just as complete. The Tandberg ter-
minal is equipped with “soft-switches”
which allow operation modes to be
stored in non-volatile memory (EAROM)
and changed from keyboard or line.
PUSH-keys let strings of commands be
implemented at the touch of one but-
ton reducing time and errors. It's an
operator's dream.

TANDBERG DATA

Tandberg Data, Inc.
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The Tandberg TDV 2200 family is
offered in different models emulating
the DEC VT100 and VT52, Honeywell-
Bull Questar and VIP 7255, Datapoint
3600 and 8200, Computer Automation
CRT Il, IBM 3101, Data General 6053
and D200 and others. An advanced per-
formance model is also available for the
development of application-tailored
OEM terminals. So don't put up with a
pain in the neck. You can increase effi-
ciency, productivity and operator morale
with a true ergonomic terminal—the
only true ergonomic terminal in the
world from Tandberg Data. Call or write
today to: TANDBERG DATA, INC., P.O. Box
99, Labriola Court, Armonk, New York
10504. Telephone: (914) 273-6400
Telex: #137357 Tandberg Armk.




Implementing standard

device-independent
graphics

JAMES R. WARNER and NIKOLAUS J. KIEFHABER, Precision Visuals, Inc.

Core standard routines allow application programs
to keep up with new graphics hardware

Device independence has been a graphics software
buzzword for nearly a decade. Today it’s a reality. In
the past, graphics applications software was bound to
specific host systems, and major reprogramming was
often required when obsolescence of a display or the
need for a new type of hard copy called for transporting
the application to a different device. The primary goal
of device independence is for a single application
program to work with diverse input and output
peripherals.

In a device-independent system (Fig. 1), application
programs call on a standardized set of device-
independent graphies routines (functions) that in turn
call on “virtual” graphics input and output devices.
What makes these devices virtual are device managers
—separate routines dedicated to each device—that
convert device-independent routines into device-
dependent hardware commands. The way the device-
independent and device-dependent modules communi-
cate is almost as important as what they have to say to
each other.

Components of the Core

Before 1976, design and development of device-
independent graphics packages were done empirically
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Fig. 1. Device-independent graphics software modules keep
applications programs from becoming obsolete as hardware environ-
ments change. Application programs call on standardized, device-
independent graphics routines. Dedicated device managers for each
I/O device translate these device-independent commands into
device-dependent commands. To take advantage of a new or better
/O device, a user need only write a device manager for it. His
application program does not change.

because no recognized methodology existed. In 1976,
the Graphics Standards Planning Committee of The
Association for Computer Machinery’s Special Interest
Group for Graphics (ACM/Siggraph) was formed and
chartered to investigate approaches to device indepen-
dence. The investigation was aimed at developing a
methodology and a set of functional capabilities for a
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Device-level features can
be used for selective
erase and real-time image
manipulation on beam-
directed refresh devices.

device-independent toolbox.

In the summer of 1977, the design for the Core
graphics system, an initial package of device-
independent graphics routines, was presented for
evaluation by the graphics user community. Two years
and several review cycles later, the 1979 Core system
proposal ! was released.

Since 1979, more than 20 organizations, including
Precision Visuals, Hewlett-Packard Co., Bell Northern
Research, Aydin Controls and Tektronix, Inc., have
implemented levels of the Core system, making it the
de facto standard for device-independent graphics. The
Core system was the starting point for sanctioned

Flatbed Drum  Table
plotters plotters plotters recorders

 empty/
shaded

Polygon interior styles empty/
shaded

104x 10* 32K x 32K  semi-
L infinite

202

graphics standardization efforts now under way within
the American National Standards Institute (ANSI) and
the International Standards Organization (150), and will
have a significant impact on any sanctioned standard.
Its highlights include:

System and device control. The Core system defines
modular initialization and termination procedures for
both the system itself and for virtual graphics devices.
It does not specifically define the binding of a virtual
graphics device to a physical graphics device; this is
done normally as part of the program load sequence.
For example, an application program loaded with a
Core system implementation might assign virtual
device A to a Ramtek color raster display and virtual
device B to an HP table-model plotter. Both devices
would then be available to the application program.

A virtual device must be both initialized and selected
before output can be routed to the device or input
obtained from it. Initialization binds the virtual device
to the application program, and selection opens the
communication paths between the Core system and the
device manager.

Positioning and non-text output primitives are the
fundamental commands that define objects i 2D or 3D

Microfilm Scanline Storage Beam-directed Beam-directed Frame-buffer F

tubes medium  high
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relative or absolute coordinate systems. Objects are
defined starting at the current position, a continually
updated world coordinate reference point.

Move primitives change the current position.

Line primitives draw visible lines from the current
position to other world coordinate points, which in turn
become the current position.

Polyline primitives draw one or more lines from the
current position through a set of world coordinate
points.

Polygon primitves are sets of three or more points
that define closed areas.

Marker primitives are symbols that can be output to
mark the current position. Five standard markers are
supported on all graphics devices. Some devices
support additional special symbols such as oil wells and
dollar signs. A marker is always referenced by an
index. The device manager determines the mapping
from this index number into a hardware-generated
symbol on a target display device.

Attributes for positioning and non-text primitives
define the general characteristics of output primitives.
Each attribute is defined by a device-independent
integer label.

Color defines the color of all non-text primitives.
Individual color-table entries can be defined by red/
green/blue or by hue/saturation/intensity color models.

Intensity defines the relative brightness of lines,
polylines, markers, polygons and text strings.

Line style defines the style—solid, dashed, dotted,
etc.—of lines and polylines.

Line width defines the relative width of lines,
polylines and polygon edges.

Polygon edge style defines the appearance of the
borders of polygon primitives (e.g., “draw the border”
or “don’t draw the border”).

Polygon interior style defines the appearance of the
interior of polygon primitives (e.g., empty, filled or
patterned).

Marker symbol defines the symbol used to represent
subsequent marker primitives.

Text primitives define character strings that are
output as graphies primitives on a graphics display
device. Text primitives can be output in three quality
levels:

String precision, which uses the graphic device’s
hardware character generator to draw the entire
string;

Character precision, in which individual characters
are drawn in hardware with an explicit move before
each character; and

Stroke precision, with stroke-generated, mono-
spaced or proportionally spaced characters.

Attributes for text primitives define the appearance
of text strings on a display device.

Character path determines the direction of the
string.

Character font defines the character set—italic,
simplex Roman, etc.—to be used for the string.
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Character justification defines the horizontal and
vertical alignment of the string with respect to the
current position (e.g., “left, bottom” or “center, top”).

Character size defines the width and height of an
individual character in a string.

Character gap defines the spacing between individual
characters in a string. This is useful in typesetting
applications.

Character base defines the orientation of the baseline
of a string of characters in the world coordinate system.

Segments are collections of output primitives. A
segment is, metaphorically, a snapshot of an object
taken with a virtual camera. The picture on a display
device is composed of the images of one or more
segments. The Core system supports two types of
segments:

Temporary segments are simply convenient mecha-
nisms for grouping primitives. These segments have no
names. When the display surface of a graphics device is
cleared, the images of all temporary segments are lost.

Retained segments are named by the application
program. The Core system maintains a data structure
for them. Once created, a retained segment exists in
the segment data structure until explicitly deleted by
the application program. The program can change the
name of the segment and make it visible or invisible. A
retained segment can be highlighted, for example, by
blinking, or can be PICKed using the PICK function.

Modeling transformations allow an application pro-
gram to specify transformation of subsequently created
segments in their own coordinate systems before they
are mapped onto a virtual display device. Translation,
scaling, rotation and shearing transformations are
defined in a 4 X 4 transformation matrix, and individual
transformations can be merged to form a composite
modeling matrix. Modeling transformations are useful
in manipulating a prototype object in the world
coordinate system to form one or more desired objects.

Viewing transformations map 2D or 3D regions of
the world coordinate system (measured in meters,
inches, light-years or other user-specified units) into
corresponding 2D or 3D regions of the virtual coordinate
system (a unit cube).

For 2D applications, the viewing transformation maps
a rectangular window in the x-y plane onto a rectangu-
lar viewport in the virtual coordinate system. All or
part of a world coordinate object that lies outside the
window can be clipped at the borders of the window
before the object is mapped into virtual coordinates.

For 3D applications, the viewing transformation
defines the position, orientation, line of sight and lens
configuration of a virtual camera in the 3D world
coordinate system. The viewfinder of the virtual
camera is the window. Objects visible in the viewfinder
are mapped onto the virtual coordinate-system view-
port. Orthographic, perspective and oblique projec-
tions can be defined. 3D clipping planes may be enabled
to generate cutaway views of a 3D object.

Image transformations manipulate retained seg-
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Virtual graphics input
functions allow application
programs to request input
data from light pens,
digitizers and other

input devices.

ments (images of a world coordinate object) in the
virtual coordinate system. An image transformation is
often used in conjunction with a graphics input device
to scale, rotate or translate a segment on a display
surface, frequently in real time.

Virtual graphics input functions allow Core system
application programs to request input data from
crosshair cursors, light pens, digitizers and other input
devices. A device manager sends the virtual input
request to a physical input device associated with the
graphics display. Six virtual input devices are support-
ed:

BUTTONS return a positive integer value.

LOCATORs return a single virtual coordinate (w,y)
pair.

VALUATORS return floating-point values in the range
(0.0 = VALUE = 1.0).

KEYBOARDSs return strings of characters.

STROKE devices return streams of virtual coordinate
pairs (e.g., for digitizing).

PICK devices return the name of a visible segment on
a display device.

Which device manager maps virtual input requests
into physical input requests depends on which physical
graphics input devices are available in a given graphics
system. For example, a storage tube might use the
crosshair cursor for both LOCATOR and PICK input and
the terminal keyboard for BUTTON, VALUATOR and
KEYBOARD input. A tablet interfaced to the storage
tube might be used for STROKE input. By definition, a
passive device cannot support graphics input functions.

Inquiry functions allow application programs to
inquire about different aspects of the Core system at
execution time. At the device-independent level, pro-
grams can inquire about the current position, the most
recent error detected, the borders of the window and
other aspects of the current state of the Core.
Application programs can also inquire about different
characteristics of an initialized display device, such as
its aspect ratio, the availability of graphics input and
the current attributes of retained segments.

The virtual graphics device interface

The virtual device interface is a small (1K-byte)
buffer of op codes that links the device-independent
part of the Core with the individual device managers,
each of which appears the same to the device-
independent routines. A device manager accepts virtu-
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al commands from a device-independent routine
through this interface and converts them into command
sequences that can be understood by the target device.

The “location” of the virtual device interface deter-
mines both the extent of its vocabulary and hence, the
sophistication of the individual device managers.

Many device-independent packages define a virtual
device command vocabulary that represents the inter-
section of the capabilities of all graphics devices.
Typically, this amounts to the ability to draw a line and
perhaps define color. All other device-independent
capabilities are mapped into move and draw primitives
by the device-independent routines. The move/draw
virtual device interface allows for rapid development of
new graphics device managers. The device manager
has only to map virtual move and draw commands into
device-dependent moves and draws.

Disadvantages. Several potential drawbacks must
be considered. Limiting all output primitives to moves
and draws in the device-independent level precludes
the generation of hardware text and hardware markers
on a target device. Stroked text and markers also
increase the communication bandwidth from the com-
puter system to the display device. For example, the
number of bits sent across the communication link to
draw the character s might be 100 times greater for a
stroked character than for the AscII equivalent of the
character. This bandwidth increase can be a critical
problem over low-speed (1200 bps or lower) communica-
tion links.

A simple device manager implies a complex set of
device-independent routines. Character generation and
shaded polygon fill algorithms executing as part of the
device-independent routines cannot be down-loaded
into intelligent graphics devices or satellite processors.

Device intelligence. An alternative to the stroked
virtual device interface is to move the virtual device
interface ‘“closer” to the application program and
increase the vocabulary of commands sent to the device
managers. Under this strategy, the device-independent
routines perform coordinate conversions, error pro-
cessing and system-level bookkeeping, but let the
device managers do most of the work.

To take advantage of as many hardware device
features as possible, the optimal virtual device inter-
face accepts a virtual vocabulary representing the
union of capabilities available on all graphics devices.
With this placement, the device-independent routines
assume that every device can do everything.

With such an interface, the device manager uses the
hardware features of an output device wherever
possible and ignores unsupported functions (e.g., the
color attribute on a monochromatic display). Further-
more, if a function is not available in hardware, it can be
simulated in software. An example is the crosshatching
of polygonal areas on systems without hardware
polygon fill.

There are several advantages to this approach:

® The “location” of the interface allows full access to
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LSI-11 System Boxes and Box Systems
 Functionality ¢ Versatility  Reliability * Cost Effective

MDB makes the differencel

No compromise! You can get the LSI-11 system building blocks you need, from a system box to a box system,
for fast, efficient system configuration. All with plenty of board space in the box for system applications that
require specific user selected modules.
No matter what kind of system you’re building, from support for battery back-up to core memory and
everything in between, it doesn’t pay to start with less than a no compromlse enclosure.
By no compromise we mean:
® System boxes from 8 to 32 dual slots,
(8 to 16 quad), you select what you
need.
® Triple output (+5V, +12V, —12V)
cool running, efficient, light weight
regulated switching power supplies
with up to 50 amps capability at +5V.

® Integral 22 bit addressing, with built-
in bus termination.

® Multilayer motherboard backplane
for the cleanest possible signal paths.

® Built-in power sequencing and line
time clock.

® No rewire for 115V 60Hz to 230V
50Hz operation.

¢ Front or rear loading configurations.

MDB has more experience building box con-
figurations than any other manufacturer. In fact
we offer thirteen.

By starting with the most functional system
boxes available, MDB also builds the most
versatile box systems you can buy.
Systems which include the
LSI-11/23 CPU, 22 bit address-
ing memory, Q-Bus 8 or 16 line
multiplexors, high speed syn-
chronous communications in-
terfaces and the complete line of
MDB interfaces.

With MDB box systems, you
don’t buy any board you don’t
need. And you pay less for the
system than you would for the in-
dividual modules. All products are
warranteed for 1 year and can be
purchased under GSA #GS-OOC-02851.
You win no matter how you stack it with
MDB! Let MDB make the difference.

1995 N. Batavia Street
Orange, California 92665
[ ] 714-998-6900

SYSTEMS INC. TWX: 910-593-1339

i
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Performance: The single most important feature to consider when
buying color graphic display equipment. And the most important
benefit in owning an Aydin product. Aydin has conducted a quiet
revolution in color graphics since 1967. Take a look at the record.

Aydin's performance is measured in advanced technology:

® A 1024 X 1024 raster graphic monochrome 'CRT
display, introduced in 1968.

® The world's first color graphic CRT display installation in
an electric utility control center, in 1969.

® The highest speed bit-slice technology full-graphic color
CRT display, introduced in 1975.

® The world’s first multi-processor, multi-user color graphic
display computer, introduced in 1978.

Aydin’s performance is measured in user availability:
® Successful achievement of display subsystem availability
targets as high as 99.98%.
® High availability display configurations with single-point
failure protection.
® A full QA program meeting MIL-Q-9858A.

Aydin’s performance is measured in service to customers: y
® Anunprecedented 18-month warranty for OEM customets,
12 months for end users.
® Free training for all OEM customers:
® Multiple customer service outlets in the U.S. and
throughout the world:

Aydin continues the revolution in color graphics and even more.
performance is yet to come, Watch for our future product

announcements. Because you demand it, Aydin commands
performance.

Aydin

 Controls

Command Performance in Color Graphics.

414 Commerce Drive, Fort Washington, PA. 19034
Phone: (215) 542-7800 TWX: 510-661-0518 Telex: 6851057

AYDIN CONTROLS offers a complete line of color and monochrome CRT display products, ranging from monitors to desktop terminals to standalone display computers
and related software products for high resolution graphic and image processing applications.

Aydin sets the standard.
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Precision Visuals’ DI-3000
implements the Core
system as a set of
programs callable from
FORTRAN and other
higher level

programming languages.

the latest peripheral hardware and firmware features.

® Device-level features can be used for selective
erase and real-time image manipulation on beam-
directed refresh devices.

® Dynamic color look-up table changes and hardware
pan/zoom functions can be accessed on raster frame-
buffer displays.

® Sophisticated device managers can run directly on
intelligent processors that serve as front ends for
display devices.

® Leaner device-independent routines consume
fewer resources in the host computer.

® Communications bandwidth between the cPU and
individual devices is minimized by the use of native-

mode protocols wherever possible.

The potential disadvantage to this higher level
device interface is the added complexity it brings to the
device manager. Each device manager must interpret
and process a rich command vocabulary that is often
beyond the capabilities of the target device. The device
manager for a plotter, for example, would have
algorithms to simulate polygon fill by shading and
simulate dashed lines by using a stroking pattern. It
would also ignore color look-up tables and graphics
input commands.

How a device-independent graphics system works

Graphics software systems have traditionally been
entirely resident in the host computer system at
execution time. The device-independent routines were
tightly interwoven with any graphics data structure
and with the device manager(s), and were loaded as a
monolithic task with the user’s application program.

With the increased intelligence in the new generation
of graphics hardware and more powerful networking
capabilities in most computer systems, most graphics
packages are run as a series of tasks often on different
CPUs. Precision Visuals' DI-3000 graphics software
package implements the Core system as a set of
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Fig. 2. Device-independent graphics output. The image on the left above was generated on a Ramtek 6211 color raster terminal. The image
on the right above was generated by the same program, with minor color changes, using the Xerox 350 color-slide-production system. The
image on the left below was generated on a Hewlett-Packard HP7580A pen plotter. Color attributes were automatically mapped into one of the
eight pens on the H-P plotter. The image on the right below was generated by the same program using an Applicon ink-jet plotter capable of

solid-color polygon fill.
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The virtual device interface
is a small (1K-byte) buffer
of op codes that links the
device-independent part
of the Core with the
individual device
managers.

programs callable from FORTRAN and other higher level
programming languages. DI-3000 functions as a net-
work in which the device managers are the master
nodes, and the device-independent routines are the
slave nodes.

For example, an application program needs to draw a
polygon. The programmer calls one of four DI3000
subroutines, depending on whether the polygon is 2D or
3D or absolute or relative. The device-independent
subroutine does some quick error checking to assure
that a segment is open and that the number of parts in
the polygon is legal. Then, all the world coordinates in
the polygon are sent to a coordinate transformation
pipeline that converts 2D or 3D world coordinates to
displayable 2D virtual coordinates in the range —1 to
+1. Two transformation pipelines are implemented
inside of DI13000. If a 2D window to viewport mapping
has been requested, a simplified conversion algorithm
is used. If a 3D viewing transformation has been
requested, the world coordinate points are passed
through a 4 X 4 matrix that converts them into virtual
coordinates. Concurrently, the vertices of the polygon
are clipped against the borders of the viewport. (A
special polygon-clipping algorithm guarantees that
clipped polygons are sent through the network as closed
regions.)

Once a polygon has been converted to virtual
coordinates and closed, it is routed through the DI1-3000
network manager to each of the selected device
managers. If the polygon is created within a retained
segment, the polygon vertices are also stored in the
DI-3000’s segment data structure.

The device manager accepts the polygon vertices
from the network manager and draws the polygon
based on the capabilities of the target device and the
values of the polygon’s edge and interior style attri-
butes.

To output the polygon on a color raster display that
does hardware polygon filling, the device manager has
the display draw the perimeter of the polygon and then
provides a “seed point” inside the polygon. After the
perimeter is drawn, a move is made to the interior seed
point, the desired interior color is enabled on the
display, and the display’s hardware fill algorithm is
invoked. Once the perimeter of the polygon has been
drawn, only a few bytes of information must be sent to
the display to move to the seed point, set the
appropriate interior color and start the fill process.
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To output the same polygon on a pen plotter that
doesn’t offer hardware polygon fill, the plotter’s device
manager would first have the plotter draw the perime-
ter of the polygon. Then it would automatically convert
the device-independent routine’s interior fill command
into a series of parallel vector or crosshatch patterns
that are sent to the plotter. Device managers, then, can
take advantage of capable output devices and compen-
sate for less capable ones. Identical application pro-
grams become device-independent and, without adjust-
ment, can run with different hardware (Fig. 2).

Graphics input goes through similar steps in the
opposite order. Suppose an application program must
be able to “pick” objects from the screen to move or
delete them. The application program specifies a target
device and calls the device-independent routine for
PICK input, a routine that returns the name of a visible
segment on a display device. The device-independent
routine checks that the target device supports hard-
ware PICKing and sends the PICK request to the
appropriate device manager, such as the one for the
light pen. Data are returned from the pen through the
device manager, through the virtual device interface,
and then through the device-independent routines to
the application program.

If an operator at the interactive terminal “misses”
when trying to select a segment, the name of the
retained segment is returned as a negative value and
the-operator is advised of his error.

If the target device does not support hardware
PICKing, the device manager searches for segments in
the host-resident segment storage module rather than
in display’s memory. An algorithm in segment storage
accepts a coordinate value from the device manager and
traverses all visible PICK-sensitive segments (e.g. lines,
polygons, text strings) checking for a “HIT”.

Once this checking is completed, the segment storage
module returns the name of the detected segment, if
any, to the calling device manager which then returns
the name to the device independent routines just as if it
had got the name from its target device. Once again the
device manager has kept the device-independent rou-
tines, and hence the application program, isolated from
the graphies hardware. "

Warner

Kiefhaber
James R. Warner is president and Nikolaus J. Kiefhaber is
director of software development at Precision Visuals, Inc.,
Boulder, Colo.

This article is a modified and updated version of one that appeared in the
October, 1981, issue of IEEE Computer Graphics and Applications.
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The Ultra Performance Graphics Terminal That Offloads Your Host.

RAISE YOUR

GRAPHICS STANDARD!

A distributed processing graphics terminal with more speed
and computational power than has ever been possible before
in raster graphics—you've reached the top with the Genisco
G-6100 Series.

The G-6100 has the most requested features for CAD,
simulation and other scientific and engineering applications—
and it offers them all at a cost you would expect to pay for a
host-dependent graphics controller.

The G-6100 offloads the host, and allows more terminals
to be supported by the host, thanks to its ACM CORE
compatible firmware resident operating system, GENCOR™
The system has many capabilities including segmented display
list management, full viewing transformations, user inter-
action, system monitor, error logging and diagnostics —
usually only available in host resident software.

The G-6100 also has the speed needed

for CAD—a result of the Genisco-designed Advanced Display
Computer, a bit slice/PLA state-of-the-art processor. And it
has the highest full bit map resolution —1536 x 1024 address-
able and 1392 x 1024 viewable.

All in all, the G-6100 is a complete stand-alone
terminal with the design and ergonomics for
an office environment, software support

that will enable the use of existing
databases and simple interface in
serial or in parallel for most mini-computers.
It’s the top of the field.

So call or write for our new bro-
chure to get complete features on
) the Genisco G-6100. Raise your
%, graphics standard. Genisco
Computers Corporation, 3545
Cadillac Ave., Costa Mesa,
California 92626, Tele-
phone: (714) 556-4916

i\

Genisco

Computer Graphics Display Products
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INTRODUGING THE GOMPANY GCOMPUTER.

We're putting personal computers
out of business. Because it's one place
they don't belong.

And we're doing it with Vector 4, The
Company Computer.

It's for company business, not mon-
key business. Cost accounting, not
calorie counting. Business cycles, not
biorhythms. Word processing, not
word games.

Quite simply, it's a business com-
puter, not a personal computer.

The Vector 4 manages your full
accounting needs. Forecasts your fi-
nances. Computes and stores millions
of cumbersome numbers. Generates
easy-to-understand charts and graphs.
And eliminates the need for a type-
writer with its complete word processor
and spelling corrector.

With this compact desktop compu-
ter, you can recall figures from your
information base, display them on
screen in a financial planning spread-
sheet, turn them into charts and graphs,
combine them with pages of text and
print it all out as a single report. All with-
out ever having to retype any informa-

VECTOR

THE COMPANY COMPUTER.

_ ,,,

tion once it's been entered.

You can even transmit all of this over
phone lines to other offices and have
it printed out there.

Meanwhile, you'll be working on the
office computer of the future. The high
resolution screen and detached key-
board have been carefully designed for
the utmostin operatorease and comfort.

The Vector 4's versatile 8/16-bit hard-
ware lets you take advantage of both
8-bit and 16-bit applications software.
It also handles most operating systems
and computer languages.

And with memory optionsthatinclude
floppy and/or rigid Winchester disk
drives and 128K of system memory, ex-
pandable to 256K, you'll never run short
of operating or system memory.

Drop by and see The Company
Computer in action at any of our 450
qualified Vector computer dealers.

Vector 4, The Company Computer.

Because there's a big difference
between the game business and the
business game.

Vector Graphic Inc., 500 North Ventu
Park Road, Thousand Oaks, CA 91320
(805) 499-5831 or (800) 235-3547.

In California (800) 322-3577
CIRCLE NO. 123 ON INQUIRY CARD



Software

revenues

fo paraliel

graphics boom

MALCOLM L. STIEFEL, Contributing Editor

Affordable hardware and good business software
are giving business executives easy-to-use graphical data

A number of forces are converging to fuel a demand
for computer-generated graphics that will foster a
market for business graphics systems variously esti-
mated at $4 billion to $6 billion by the end of the 1980s.
That will represent growth from a 1981 range of $200
million to $400 million. The software portion of that
market alone has been estimated as growing from $6
million last year to $120 million by 1990.

The major forces shaping the business graphics
market are:

® the increasing desire of business executives to seek

charts and graphs, rather than tabular data, to discern
patterns and highlights derived from computer-stored
business statistics;

® the availability of inexpensive, compact processors
and memory, plus high-resolution color graphics termi-
nals, which have made business graphics systems
economically feasible for many users;

® the availability of good business software for those
systems.

Good business software is on the market today, but
most of the business community has only limited use for

~
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Fig. 1. Standard pie chart drawn with SPSS graphics. A user can request a standard chart that uses default parameter values (a) or can enter

commands to customize the chart (b).
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The notion of user-friendly
interfaces is relatively
new in computer circles,
inspired by the migration
of computer power to
people who are not data-
processing professionals.

it. The most important business graphics application is
the preparation of material for presentation at briefings
and other group meetings. Business graphics software
and systems will find a ready and willing market in
organizations that regularly prepare many briefings.
The other application—analysis of a firm’s day-to-day
operations—will continue to lag in popularity. Manag-
ers cost-justify presentation graphics systems in terms
of drafting and art-services savings; they have a more
difficult time proving the productivity gains of analyti-
cal graphics systems.

The vendors have recognized this problem for some
time and have oriented most of their products toward
presentation-graphics applications, as opposed to anal-
ysis applications. Such companies as Digital Effects and
Iconix couple their graphics software with a slide-
making service; their customers create image tapes on
in-house systems and send the tapes to processing
centers for production of slides and overhead transpar-
encies. Other companies, such as Computer Pictures
Corp., Cortex, Graphics Concepts and Management
Graphics, are content to provide interfaces from the
graphies software to slide-making devices that may be
furnished by the vendor or by a third party.

One of the most fascinating and important trends in
presentation graphics is emerging almost unnoticed: a
few vendors are beginning to offer systems that bypass
the slide-making process—the most costly and time-
consuming step in presentation graphics.

In these systems, the charts are prepared in the
conventional manner, using business graphics soft-
ware. In the presentation, the audience gazes not at a
moving screen, but at computer-driven displays scat-
tered around the meeting room. The presenter, or an
aide sitting at a terminal, presses a button to call up the
charts one by one, as though they were stored on a slide
projector. The technique is also readily adaptable to
teleconferencing, with the computer driving remote
and local terminals. Two firms based in Cambridge,
Mass.—Business & Professional Software, Inec., and
Lotus Development Co.—offer business graphics sys-
tems with these capabilities. Also, SPSS provides a
“management-preview” option in its graphies software
that permits managers (or an entire audience) to view a
set of chart displays in sequence as a prelude to
generating slides.

But there is also activity in internal-analysis applica-
tions, in which businessmen use the graphics as tools in

DEMOPIECHARTZ

NN
> )

Figure 2.2 -- DENOPIECHART?

Fig. 2. Pie chart with “exploded” slice, drawn with STSC’s HPPLOT
program on the HP 7221 plotter.
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Fig. 3. Typical bar graph.

assessing the financial health of their company. Several
imaginative pioneers are creating graphics software for
business analysis, with interfaces that are user friendly
to the non-computer professional. One such pioneer is
Irwin Jarett, a certified public accountant who has
developed a business graphics analysis package that he
offers through IMJ & Associates, Springfield, Ill. (see
“Standard charts for financial analysis,” p.213). The
company claims that more than 200 copies of Fingraph
have been sold since the package was introduced in
January.

Degrees of friendliness

The notion of user-friendly interfaces is relatively
new in computer circles, inspired by the migration of
computer power to people who are not data-processing
professionals. Many of the newer business graphics
packages are completely in tune with this concept. In a
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Standard charts for financial analy-
sis like this typical company’s income
statement and balance sheet are
available from IMJ & Associates. IMJ's
Fingraph program displays every
income statement in the top format
and every balance sheet in the

Your Income Statement

bottom format. The intent is to help
business analysts zero in on a
company's strengths and weakness-
es at a glance. In each chart,
current-year figures appear in solid
blocks, and previous-year figures in
unshaded blocks. The entire layout of

STANDARD CHARTS FOR FINANCIAL ANALYSIS

each chart is predefined, from the
locations of the axes to the positioning
of totals, subtotals, titles, labels and
legends on the page. Fingraph
standards call for monochromatic
charts only.

TESTCO CHART: 81-900
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A notch further down
on the ease-of-use
ladder are the
packages designed for
programmers who want
to design and plot their
own charts completely
with a minimum of
constraints.

typical case, a program guides a user through a series
of menus that list all the options applicable to preparing
each chart.

Fingraph is among the easiest to use in this respect.
More than 100 standard chart formats are completely
predetermined. The user need only name the file to be
charted; the program does the rest. It scales and
annotates the axes, extracts the data of interest, plots
the data in the selected format, adds the title and
shading and chooses colors.

This interface may be the ultimate in ease of use, but
it limits a user’s flexibility. (Jarett argues that a
standardized format lends itself to consistent recogni-
tion and interpretation. It eliminates a management
concern that graphics can be used to distort or
manipulate data, he says.) Most packages offer addi-
tional degrees of freedom, allowing the user to define
the range of values for the data, the labels for the axes,
the title and other variables needed to complete the
chart. These packages also specify default values for
the variables, so that the user can create a chart with
relatively little effort (Fig. 1). Moreover, once the user
has defined his desired chart format, he can save the
format parameters on a file and recall the file to plot

new sets of data.

Fine distinctions exist even within this group of
packages. For example, Strobe, Inc., provides a display
menu in its Strobe Plot software, leading the user
step-by-step through the choices of variables. Graphics
Concepts demands a bit more of the user of its INFOgraf
package. This high-level command language is some-
what analogous to a job-control language. The program
prompts the user through the terminal display to enter
commands via the keyboard, and it provides a help
facility at the user’s request. Presumably, the user
needs less and less help as he becomes more experi-
enced and able to produce graphs at top speed without
becoming confused.

A notch further down on the ease-of-use ladder are
the packages designed for programmers who want to
design and plot their own charts completely with a
minimum of constraints. Escape, Ltd., offers its
Daisywheel Plotting System, a set of 60 FORTRAN
subroutines for programmers, along with Daisy-Aids, a
high-level, menu-driven package for non-programmers.
Similarly, Graphic Software Systems offers Gss-Core, a
programmer-oriented package, and GSs-Plot, an end-
user-oriented package. GSS-Core, consisting of FOR-
TRAN-callable subroutines, embraces the philosophy of
the AcM Siggraph Core Standard for graphic software.

STSC, Inc., provides HPPlot, a set of APL functions
that runs on its APL-Plus time-sharing system. This
package gives a programmer as much flexibility as he
wishes, although demanding a level of technical profi-
ciency. But once a chart format has been defined and
saved, it becomes a simple matter for the user to invoke
3t

It may be fair to observe, then, that no one type of
business graphics software package is suited to the
needs of all end users. The user must shop around,
making sure that the package matches his level of
data-processing expertise as well as his hardware

Calculator Sales 1979 - 1980
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Fig. 4. Typical line graph produced on a daisy-wheel printer with the Daisywheel plotting system from Escape, Ltd.

214

MINI-MICRO SYSTEMS/July 1982



Buya Lexidata8000
and gethalfaVAX free.

O r half a DG MV/6000. Or
half a Perkin-Elmer 3230.
Only one graphics proces-
sor is designed to free your host
of a substantial portion of the
processing load
imposed by
CAD/CAM
applications.
The System
8000 fea-
tures dual
processor
architec-
ture, com-
bining
the 16/32
bit
Motorola
MC68000,
the indus-
try’s leading micropro-
cessor, with a Lexidata-designed
ultra high-speed display proces-
sor. The System 8000’s unique
architecture, graphics software
(modeled after the ACM
SIGGRAPH CORE), and data-
base structure allow you to dis-
tribute the computer’s workload
to the most appropriate proces-
sor: the display controller, the
graphics system controller, or
the host CPU.

Our software package,
LX/GP1, supports a 31-bit pre-
cision Object Data Structure™
(ODS) consisting of graphics
primitives and functions for
defining and changing the bit-

VAX is a trademark of Digital Equipment Corporation

map memory. The ODSisa
high-level mathematical
description of the graphics data-
base maintained in a World
Coordinate space. Like a display
list, the ODS is kept in vector
format; however, the

local World Coordinate
description allows multi-

ple viewing operations of the
database or sections of the data-
base without requiring the host
to redefine the objects. In addi-
tion, all graphics transforma-
tions are performed locally.
Therefore, you can redraw the
display quickly, without host
processing or data retransmis-
sion. Unlike conventional dis-
play lists, ODS processing is
proportional to the number of
vectors being viewed, not the
length of the display list.

CIRCLE NO. 79 ON INQUIRY CARD

Incorporating System 8000
hardware into your graphics
environment ensures a strong
processor balance, where no one
element is consistently the bot-
tleneck. System 8000 software
assures that all elements are
equally efficient, leading to high

performance
and cost
effective use
¢ ofall the

' hardware in
¢ the interactive
| computer
i graphics system.
| For more
'+ details, call
& (617) 663-8550
~  or writetousat
.~ 755 Middlesex
Turnpike,

Billerica, MA 01865.
¢ TWX710-347-1574.

R

ElLEXIDATA
The clear choice in
raster graphics.




System Shrinker.

Unique on-board controller makes parity controller boards obsolete.

Greater system protection. Extra card more money. It lets you add the capability. High-density 128 KB and
cage space. And faster performance. parity feature to a backplane that's 256 KB capacity on a single “dual”
TI's compact LSI-11* memory board already full. beard. And address space DIP selecta-
with cxglmi\'c un—buard parity con- Maximum speed ble from 256 KB to 4 MB.
troller gives you this and more. Compatible with the DEC QBUS" Custom boards, too
Protects and saves system, the TMMI10010 runs at max- You can select from TT’s standard

The new TMMI10010 memory board imum QBUS speed, making it faster boards. Or, we'll custom design
performs all parity functions. Its than the conventional memory board boards for your specific applications.
unique on-board parity controller sig- without on-board parity controller. TI boards offer you the latest in
nals when a parity error occurs, en- [t also provides 22-bit addressing 64K DRAM technology. Highest
abling the CPU interrupt to prevent packing densities. And lowest power
operation with incorrect data. = TI MEMORY BOARDS consumptions.

Besides protecting the system, the | BYTES/BOARD For more facts call your authorized
TMMI0010 eliminates the need for System Tl Series  |64K|128K[256K|512K[IM|  TI distributor or local TI field sales
a separate parity controller board, LSI-11* TMM10010' office. Or write to
which frees a slot for increased mem- 52;.”. mmggggg Texas Instruments,

ory or extra [/O. Multibust TMM40010A* | X
The TMMI10010 can save you even Parity optional EDAC standard

(o]

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

TEXAS INSTRUMENTS

* Trademark Digital Equipment Corp. © 1982 Texas Instruments

T Trademark Intel Corp. INCOR PORATED 87421
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The future of business
graphics will be marked
by the gradual
replacement of
computer-based

slide-making systems.

configuration, and that it generates the types of charts
he wants.

Types of charts

Every business graphics package in the product table
(p.218) can generate the three most popular types of
charts: bar charts, pie charts and line graphs.

The pie chart (Figs. 1 and 2) is commonly used to
depict a small set of data that can be expressed in
percentages. The typical chart is a closed circle,
although a user can call for one or more slices to be
“exploded” from the rest of the pie, as in Fig. 2. The
user can also specify titles, labels for each slice, the
radius of the pie, the shading or colors to be used and
whether to display percentages or absolute quantities
or both.

The bar chart is perhaps the most commonly used,
and some very elegant software has been developed to
exploit it. As shown in Fig. 3, charts can be grouped
(actuals in yellow, side by side with budget figures in
blue), stacked (yellow and blue on top of red) and hidden
(yellow and blue behind green). Again, the user is free
to define scaling, labeling, placement of axes, colors and
shading. Bars can radiate up and down from the x-axis,
or back and forth from the y-axis, at the user’s
discretion.

The simplest form, and perhaps the least popular, is
the line graph (Fig. 4). It is most useful in displaying
more or less continuous functions of time, although it
doesn’t have the visual impact of the bar chart,and an
observer must work a bit harder to interpret it.

A number of packages also handle other types of
charts: Escape, Ltd., offers block chart formats for
organization charts and block diagrams. Cortex, Inc.,
supports scatter plots in its business graphics package.
Cortex is also one of several vendors to provide a
variety of type fonts in its package—for use in
highlighting, foreign-language charts and special ef-
fects. Digital Effects, for example, gives the user a
choice of solid, outline and italicized fonts, in light,
medium and bold weights (Fig. 5). Graphic Concepts
offers block and italic fonts in three weights, as well as
Greek and script lettering.

Future prospects

The future of business graphics will be marked by
the gradual replacement of computer-based slide-
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GRAPHIC QUALITY TYPE FONTS

A CHOICE OF GRAPHIC QUALITY TYPE

FONTS ARE USABLE IN SOLID, OUTLINE
AND /TALICIZED FORMS:

COMPUTER LIGHTLINE
HELVETICA MEDIUM
MACNINE BOLD

[11] EEET RO
SOUVENIR

NOUYFAY

ROMAN

Fig. 5. Specialized set of type fonts available to users of Digital
Effect’s Business Visions software.

making systems with presentation systems composed
entirely of computers, terminals and large-screen video
projectors. This will be a long process because it will
require the audience—and, perhaps more important,
the performer—to accept the grainy quality and
“jaggies” that are evident in today’s color raster
displays. The software is already here, but the market
must be primed.

Another trend in data-analysis applications will be
toward charts in standard canned formats. Users will
gladly sacrifice flexibility for convenience and ease of
understanding. This will simplify the software because
the program will be asked to make fewer decisions and
deal with fewer variables.

But one thing won’t change: 100 years from now, a
chart will still be worth only a thousand numbers. WM

(Names of companies that furnish graphics software
were obtained from the S. Klein Directory of Computer
Graphics Suppliers. The vendors provided the informa-
tion listed in the table. For more information about the
directory, contact the publisher, Technical & Business
Communications, Inc., 730 Boston Post Rd., Sudbury,
Mass. 01776.)

Malcolm L. Stiefel, now a group leader
at Mitre Corp., has worked as a systems
analyst, systems engineer and program-
mer on military command-and-control,
hospital administration, investment
securities and municipal information
systems.
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Because your HP 3000
deserves
nothing less

Designed for use with your Hewlett-
Packard 3000 computer, the DIRECT
OA1025 allows professional local com-
puting and still operates as a full func-
tion block-mode terminal. Compatible
with the V/3000 and V/Plus systems,
the OA1025 supports word processing

and financial modeling under the popu-

lar CPM 2.2 operating system.

HP System 3000 accessibility is accom-
plished with an easy-to-use OA1025 to
HP 3000 communications package.
Local storage up to 1.2 million charac-
ters is provided using dual 5%-inch
floppy diskettes.

DIRECT INCORPORATED

CPM is a registered trademark of Digital Research Corporation

1279 Lawrence Station Road, Sunnyvale, California

Following the lead of the VP825 and
VP828, the OA1025 features 80 to 132
column screens, extended display
memory, user definable soft key labels,
menu-driven configuration and an inte-
grated package featuring a foldup,
detachable keyboard.

With an eye towards human engineer-
ing and a concern for cost effective solu-
tions, the DIRECT line of terminals is
what you and your system 3000 deserve
—the best.

(408) 734-5504

Telex 172277 / Outside California (800) 538-8404
CIRCLE NO. 42 ON INQUIRY CARD




standard. With options in-
cluding VIGL™ Digital's
advanced graphics tools
Eackage developed by
oeing Computer
Services ComEany and

Grab the next
plane, train, bus

or cab to see

o PATRAN;MI-]% * a struc-

h]gh tural modeli rogram

Our from ]l;DA En%ﬂee%irng
So if you're looking for a

performance high perforymance graph%cs

display, we'll make it easy to see

the VS511/VSV11 at your conven-

ience. We'll even pay your way.

For more information, call

(603) 884-4662.

Digital Equipment Corporation,
5 Flagstone Drive, Hudson,
NH 03051.

graphics

display
and we'll pay:

your way.

At Digital, we think
the best way to get 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 VS11/VSV11 high
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, imagi
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-1IM or VAX/VMS driver software. A
FORTRAN graphics subroutine library. All t
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*Send us an authorized RFQ for 5 or more VS11/VSV11 to be
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
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.
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Graphics Language Breakthrough

New Intelligent Graphics System” provides high-function programming. Easily. Quickly.
Prices start at 43940 with money back guarantee.

Powerful, Interpretive Graphics

Language

* Most advanced graphics language
available for a micro; patterned after
Siggraph Core Standard

« Device-independent output; same
image can be displayed on color CRT,
plotter, printer or camera

« For input, supports light pen, digitizer
and keyboard

« Simplified implementation of graphics:
Powerful commands mean enhanced
productivity

Professional Graphs With IGS™

« 7 selectable type styles can be dis-
played in any size, color or orientation

* Over 150 commands, all English-
language, like: PIE, PIE SLICE, BAR,
LINE, GRID, AXIS, POLYGON FILLS,
ROTATE, PAN, SCAN CONVERTER

« Automatic labeling and scaling of grids
and axes

*U.S. Domestic prices.

Introductory Prices Include IGS Software.
Graphics Terminal $3,940*

* 8301-R: 13" 8-color CRT (as shown
below), 3 IGS type styles, 117-key key-
board, dot addressable with readable
bit map
Graphics Desktop $6,435*

* 8363-R:asabove, but with 7 IGS type
styles, plus 64K user RAM, CP/M,
MBASIC and dual 8" double density
disk drives with 960K storage

CIRCLE NO. 74 ON INQUIRY CARD

Graphics Workstation $11,770*

* 8363-R desktop as above, plus
PrintaColor GP1024 8-color ink jet
printer and Summagraphics Bit Pad 1
digitizer (all shown below)

Terms/Ordering Information

Prices good for the first 100 orders

received, cash with order. Use it for 30

days. If you are not pleased, your only

cost would be transportation charges to
and from Norcross, Georgia. For further
information, contact Marketing Services.

Call (404) 449-5295.

Preview this unique new system by pur-
chasing the 200-page Users Manual: $45.

A Tiettms

AFFORDABLE COLOR GRAPHICS

225 Technology Park/Atlanta Norcross, GA 30092
TWX 810-766-1581







Device-intelligent

software

ANDERS VINBERG, ISSCO

Graphics software can provide a level of display
adaptability beyond device-independence

A graphics applications program is often run on more
than one output device. It can be time-consuming and
costly to adapt a program to each device, but software
can provide features that allow graphics to run on any
device without user modification. Two approaches to
graphics software—device independence and device
intelligence—offer  different levels of output
adapability.

Device-independent software

A device-independent graphics system is one that
can be adapted to work with all graphics output
devices. A new device with unusual characteristics will
require some software changes, but after these chang-
es, user instructions should produce graphics on the
new device as it would on any other. The motivation for
device independence is economic, because the potential
cost of converting applications programs to each new
output device could be prohibitive.

The device-independent structure of 1Ssco’s Tell-A-
Graf and similar graphics software systems consists of
four modules:

® the user interface, which, as in Tell-A-Graf, is an
English-like command interpreter. The user interface
can also be menu- or prompt-driven.

® the application software, which can design graph
types, such as bar and pie charts, and ensure that no
conflict exists between chart and text placement.

® the drawing software, which uses the chart
parameters and the data to place the graphics primi-
tives, such as lines, arcs, text and color, in the
appropriate positions.

MINI-MICRO SYSTEMS/July 1982

Device-independent
software system

User
interface

o)
Application
software
|
Drawing
software
1

Information J,,
hiding [

interface

Device-independent software consists of four modules. Information
in device interface software is hidden from other software, so that
displays are created independently of output device characteristics.

® the device interface, which translates these
primitives into a language the device understands.

Device-independent software keeps the device inter-
face software hidden from the other software so that
the applications and drawing software create displays
without regard for the output device. Because of this
“information-hiding” technique, graphs appear almost
identical on different output devices except for overall
image characteristics such as size and resolution.

Device-intelligent software

Device independence assumes it is acceptable to send
the same graphics display to different devices, but
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Device-intelligent software
can contend with the fact
that the output device
used is not always the
one to which the display
should be adapted.

output devices have idiosyncrasies that can affect
graphics quality. Low-resolution CRT devices, for
example, require relatively large text; other CRTs are
cell-oriented, able to place text only in certain locations
of the screen; still others restrict text size or orienta-
tion. For such devices, graphics elements must be
adjusted to fit the text restrictions. Different CRTs may
also behave differently when two graphics items occupy
the same location: elements can be hidden, and colors
can mix or smear. Finally, a graph that looks good on
one device simply may not look as good on another.
Software that can adjust the elements of a graphics
display to suit the quirks of different output devices can
be called “device-intelligent.”

Device-intelligent software uses the same structure
as device-independent software, but provides feedback
paths from the device interface software to the drawing
and application software so that character spacing and

TEST DRIVE THE
NEW MADZAR Z.

THE LOW MILEAGE,
HIGH PERFORMANCE
MODEM. $117

The Madzar 29600. The Z that out performs any other asynchronous
modem for all your short haul trips around town. Try a free trial test
drive of our Z for 30-days on credit approval. Be particular. Buy the
best and join the ranks of our growing list of customers like NASA,
Western Electric, G.E. and the U.S. Army to name a few.

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

$167 unit quantity.
A

CORPORATION
CIRCLE NO. 89 ON INQUIRY CARD

For further information call or write
MADZAR Corporation, 37490 Glenmoor Dr.,
Fremont, CA 94536, (415) 794-7400.
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Device-intelligent
software system

User
interface

Information
hiding

Feedback
paths

Device-intelligent software has the same four modules as device-
independent software, but feedback paths provide application and
drawing software with information on output-device characteristics
from device-interface software. Images can be optimized for one
device and previewed on another. Information hiding occurs only
between user interface and other modules, keeping process
user-transparent.

placement, shade patterns, layout and other character-
istics can be adapted to the output device. Information
hiding-occurs between the user interface and the rest of
the software so that the output display adjustments are
user-transparent.

Such software can also be designed to contend with
the fact that the output device used is not always the
device to which the display should be adapted. Graphics
displays intended for hard-copy output, for example,
are usually previewed on a CRT, and it is useful to
preview the image on the CRT as it will appear on the
hard-copy device. To do this, the software can provide a
feedback loop to the drawing and application software
from a device other than the one used. The display can
then be created for the hard-copy device and displayed
on the CRT. The software might use “device” and
“layout” commands to distinguish the preview and
intended devices. By writing

DEVICE IS RAMTEK MODEL 6211
LAYOUT IS SLIDE,
for example, a user can preview a slide output on a CRT.

Device-intelligent software allows the user to pro-
duce a device-optimized graph by choosing a data file,
the information to retrieve from the file, a chart type, a
layout type and an output device. The user need not
worry about the display characteristics of the output
device because the software makes the necessary
modifications. e

Anders Vinberg is vice president of development at ISSCO,
San Diego, Calif.
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HEX 3000." The first controller that does

the work of three for the price of one.

National unleashes the new hex-wide
DEC®-compatible peripheral controller
that does it all from just one slot.

Why waste valuable chassis space on
peripheral contfrollers that can only interface a
single device type to DEC’s UNIBUS®? This
one-fo-one approach can only drive your
UNIBUS system costs upward and ifs overall
reliability downward.

Now there’s no reason to put up with
this inefficiency. Now there’s the HEX 3000
controller.

The HEX 3000 is our new hex-wide
peripheral controller that simultaneously
handles up to four RMO2 80 MB disk drives,
four TU10 2" tape drives and 8 MB of our
NURAM™ semiconductor disk. All from just a
single slot.

cPu MEMORY
/ UNIBUS y .
HEX 3000
RM02 RS04 ™I

[zs] O

Cuts costs in the factory and in the
field. By using one board fo do the work of
three or more—with no degradation—you
save a bundle in a number of ways.

Your most immediate savings is the
elimination of fwo comparably priced con-

troller boards. But farther down the line, the
HEX 3000's upgrade flexibility lefs you
expand a configuration less expensively
because you don't necessarily need to buy
additional boards or a larger chassis.

This also means your spares inventory
costs are cut way back. Not only in the fac-
tory, but in the field as well.

And at the same time, the HEX 3000
increases your system’s reliability because it
uses far fewer ICs fo do the whole job
(198 inall).

What these and other cost-benefits all
boil down to is a rebalancing of your system
operational costs. The HEX 3000 brings the
price of 1/0 processing back in line with the
costs of insfruction processing and memory.
Which makes the old one-fo-one approach a
thing of the past.

It all stems from our XPU™ archi-
tecture. The HEX 3000 is based on our
advanced Transfer Processing Unit (XPU)
design concept.

The XPU's generalized infelligence emu-
lates the fransfer processing logic of DEC's
RMO2 disk, TU10 tape and RS04 fixed head
disk controllers. So it's fully hardware and
software compatible with any UNIBUS
sysfem.

By consolidating this logic info a
single powerful microengine—and with the
aid of on-board multi-sector buffers—the
HEX 3000 can simultaneously fransfer data
at the rates of 1.2 MB/sec (80 MB disk), 320
KB/sec (1600 BPI tape) and 500 KB/sec
(8 MB NURAM fixed head disk emulator).

And only one UNIBUS load services all
three device types.

Practicality prevails. The HEX 3000's
XPU architecture further enhances its overall
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reliability because it utilizes only proven fech-
nologies. There are no risky new and exotic
parts fo complicate the matter. Just good,
solid and efficient design. From the same
company that brought solid reliability to DEC
add-in memory.

Leave it to the Practical Wizards fo add
a whole new dimension to inner space.

For complefe defails on our HEX 3000
controller (or your nearest rep or broker/
dealer), simply send in the coupon below
or call foll-free at (800) 538-8510 or
(800) 538-8514. In California call
(408) 736-6994.

NURAM and XPU are frademarks of National Semiconductor Corporation
DEC and UNIBUS are trademarks of Digifal Equipment Corporation.

The HEX 3000's efficiency and practicality is
just what | need to cut my costs down to size.
Please send me:

[J HEX 3000 information.

[J NURAM information.

[J DEC Add-in Memory information.

NAME
COMPANY.
ADDRESS
CITY.

PHONE

National Semiconductor Corporation
2900 Semiconductor Drive

Mail Stop 7-315
Santa Clara, CA 95051

National
Semiconductor

STATE ZIP. I

Microcomputer Systems Division

MMS- 7ez|
et SR s s



ALL MATTER IS MODULAR.
YOUR PRINTER SHOULD BE, T0O.

Introducing the Prism Printer™ from
Integral Data Systems, the first truly
modular, field-upgradeable dot matrix
printer for the OEM. The Prism Printer

2 is the OEM'’s key to solutions for their
\ system because no other printer offers
you as much (or as little) as you need.
Start with the basic printer which
tures text-quality printing; then
the performance modules you
when you need them. Add the
ml-a\ltomau(: single sheet feeder for
word pmcessmg Install the Sprmt

er for communicat'mg ef-

pnal Prism option
: soon. Special
igurations are also available.
cts are backed by nation-
ervice, as well as training and
s support for in-house service.
Modular flexibility means you'll
never pay too much or get too little
again. At last, the chemistry is right
between you and your printer.

For the name of the distributor
nearest you call toll free (800)
258-1386. In New Hampshire, Alaska
and Hawaii, call (603) 673-9100. For
more information, call (603) 673-9100.

[
%  Integral Data Systems, Inc.
Miltord, NH 03055
Telex 953032
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LOCAL-AREA NETWORKS

A bright fulure for

single-purpose networks

WALTER A. LEVY and HARRIET F. MEHL,
Edgewood Computer Associates, Inc.

Modular systems can become ‘local networks,’ thanks to the
availability of LAN technology in DP product lines

The local-area-network industry today resembles the
computer industry of the early 1960s. LAN components,
architectures and marketing strategies are as diverse
as those of the early computers. General-purpose
networks, integrated voice/data switches and port-
contention systems use different approaches to inte-
grate voice, office, process-control and data-processing
equipment from multiple vendors into functional LANS.
The lack of intra- and inter-application hardware and
software standards may slow acceptance of these
systems. Thanks to their one-vendor, one-application
design, a new breed of LAN—single-purpose networks
—has a bright future. Standards battles are fiercest
among general-purpose LAN suppliers. One group of
network products, the single-purpose networks, is less
involved in the standards debate—with good reason.

Single-purpose versus general-purpose networks

Single-purpose LANs are systems of computer mod-
ules and terminals of a common manufacture that a user
can assemble into a multiple-device integrated process-
ing system. These modular systems are LANs because a
local-networking technology is available as part of the
manufacturer’s distributed-processing product line.

In single-purpose LANS, the networking technology
and the data-processing application are highly integrat-
ed. The communications portion of a single-purpose
system has no life of its own; it exists as an access
method, permitting programs in one module to ex-
change data with programs in another.

Fig. 1 shows a single-purpose LAN applied to a
process-control problem. The end user of this system
would purchase the computers, terminals and net-
working facilities; install the equipment; develop the
application programs; and integrate the system. The

(Editor’s Note: This is the last in a three-part series of profile articles
on local-area communications. The first (MMS, February, p. 227)
discussed cable-based, general-purpose local networks using bus and
ring architectures. The second (MMS, March, p. 147) discussed
matrix-switched networks that use star architecture and twisted-pair
wiring.)
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Fig. 1. A process-control application using a single-purpose local
network is distributed through four buildings, two of which contain
the process equipment and two of which are administrative. A
satellite computer drives the instrumentation connected to the
process equipment in each of the two processing buildings; the
central control computer and operations center are in a third building;
and a backup for the central control computer is in a fourth building,
where it might share space and personnel with another data center.
All four computers are linked via an LAN. In the configuration above,
the LAN is dedicated to the process-control application and is sold as
an integral part of the process-control system. A similar system could
be configured using a general-purpose LAN interfaced to standard
process-control components. Using a broadband, general-purpose
LAN, a user can arrange remote visual supervision of plants via video
cameras.
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In single-purpose LANSs, the networking
technology and the data-processing
application are highly integrated.

computer system need not be specially designed for
process-control applications (reliability considerations
apart). Software permitting, the same elements could
be used to construct a multiple-location business
data-processing system, another “single purpose.”

General-purpose networks have a life separate from a
user’s equipment. They are utilities that perform a
data-switching function without becoming involved in
user applications. They are usually more complex and
costly than the network facilities of single-purpose
networks and are usually turnkey-installed by their
vendors.

Types of single-purpose networks

All the products listed in the accompanying tables
qualify as single-purpose LANs: they are networked
extensions of microcomputer manufacturers’ product
lines that a user assembles into working systems. They
all use baseband signaling on a distributed bus or ring
architecture but use various control methods and kinds
of cables. Their network interfaces are always imple-
mented in an 1/0 card that plugs onto a host mini’s main
bus and a software module that performs datalink
access-control functions. The interface between a user’s
application and the network is an inter-program call to
the network access software module. Three major
types of single-purpose networks share these traits:

® Single-source work-station systems consist of an
integrated product line of computers, microprocessor-
based work stations, disk files, printers and terminals
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Evaluation Report
Computer Memories 5 IA’ > Wincheste

That’s the essence of more than

a dozen independent competitive
evaluations by customers and
prospects. Top ratings in performance
and reliability. Lowest DOA percentage.
Highest cost effectiveness at both high
and low capacities. Thousands have already A
been shipped. And our production capacity is i

still expanding to meet your schedules. Call us today at (2 13) 709-6445
for complete specifications and prices, or for your own evaluation unit.

The Capacity Leader...
@ Computer Memories, Inc.

9233 Eton Ave., Chatsworth, California 91311
(213) 709-6445 TWX 910-494-4834
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Until now if youwanted a
high performance array processor,
you had only one g®ieegs..,

You had to buy the expensive high per-
formance array processor even if you didn't need
half its capabilities. But now, there's CDA's MSP-
3000 floating point array processor. It offers the
flexibility and performance you need, at a price
you can live with.

Our MSP-3000 consists of fewer boards
than the other high performance processor, and is
much smaller. Best of all, it expands to a full 2 Mb of
memory, and uses half as much power

CDAs MSP-3000 is easily configured to
meet your particular high speed applications

CDA

COMPUTER DESIGN & APPLICATIONS INC.

377 ELLIOT STREET
NEWTON, MA 02164
(617) 864-3770
TELEX: 82-2521

For more information on the MSP-3000
and our broad line of input, array and display pro-
cessors, circle the reader service number or call.
We'll tell you how you can get just the processing
performance you need
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Single-purpose LANs are networked
extensions of minicomputer
manufacturers’ product lines that a user
assembles into working systems.

with a local-networking capability, all manufactured by
one supplier and sold under a common logo. System
elements tend to be small and inexpensive, suitable for
industrial, office-automation, small-business and lim-
ited-capacity data-processing applications.

® Memory-level interface LAN products are add-on
devices that interface with popular microcomputers and
minicomputers. The LAN supplier typically provides a
plug-in interface card, software modules that work
under the computer supplier’s operating systems and
network cable and connectors. Memory-level network
products interface with the computers they support “in
memory,” using interprogram calls and 1/0 interrupts.
The suppliers of memory-level networks favor Digital

* with hard disk

* disk file
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Equipment Corp. PDP-11 and Data General Corp. Nova
products.

® Host-computer LANs consist of an integrated
product line of computers, terminals, printers and
other auxiliary devices with special LAN facilities. They
are offered by relatively large and well-established
computer suppliers and are oriented for 16-bit minicom-
puters or larger systems. The 1BM Corp. 8100 Local
Loop and the DEC DATAway for the PDP-11 are
examples. Host-computer LANs are single-source and
generally intended for larger and sometimes more
specialized applications than the smaller work-station
networks.

The differences among these three kinds of net-
working systems are not technology-oriented, but more
a function of the suppliers’ product lines and positions in
the market. a

Walter A. Levy is president, and Harriet F. Mehl is on
the research staff, of Edgewood Computer Associates,
Inc., Hillsdale, N.J.
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DATUM’S DEC-COMPATIBLE

TAPE SUBSYSTEMS
FOR LSI-11%, PDP-11%, VAX-11*

THE CHOICE IS SIMPLE
Whether you select your next DEC-com-
patible 45-ips tape subsystem because of
price, performance, delivery, or all three,
DATUM makes your choice easier. For

LSI-11, PDP-11 and VAX-11 users,
DATUM produces a wide variety of state-of-
the-art, “2-inch tape subsystems at surpris-

ingly low cost.

THE CONTROLLERS

DATUM's DEC-compatible embedded
controllers contain advanced design features
such as microprocessor control, internal
diagnostic self-test routines, software trans-
parency, multiple drive control and LED
status indicators.

THE TAPE DRIVES

Advanced design and cost effectiveness are
qualities which best characterize DATUM’s
45-ips tension-arm tape drives. The Model

D451 is an unformatted drive featuring
NRZI, PE or dual-density formats, and is the
ideal drive for LSI-11 systems, PDP-11 and
VAX-11 users will find the formatted D451F
well suited to their needs.

The new DMF-1000 Gemini is the latest
addition to DATUM's DEC-compatible pro-
duct line. This dual-density formatted drive is
the only 45-ips start/stop transport in the in-
dustry to feature 125-ips streaming as an
added bonus.

All DATUM tape drives feature micropro-
cessor control and internal diagnostic self-
test routines. Maintainability is enhanced
through the use of modularly organized,
clearly labeled elements.

THE SUBSYSTEMS

A wide choice of controllers and tape
drives enables DATUM to assemble a variety
of DEC-compatible subsystems. All DATUM
subsystems are backed by a one-year, 100%
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parts/labor return-to-factory warranty.
addition, installation and maintenance se
vices are available through a nationwide ng
work of factory trained service personnel.

DATUM also offers a selection of 75-i
and 125-ips tape drives and DEC-compatib
disk controllers.

For the complete story on DATUM
DEC-compatible product line, call or writg

e
patuming

Storage Systems Division

1363 South State College Blvd.
Anaheim, California 92806
Tel: (714) 533-6333
TWX: (910) 592-1289 TELEX 68-55

*LSI-11, PDP-11 and VAX-11 are trademarks of Dig
Equipment Corp.




SOFTWARE: DATABASES

Multi-user application
development system
speeds database

evelopment

LOWELL DUNN, Systems Group

New microcomputer operating system simplifies
customizing application programs

An integrated business application system written in
assembly code allows system integrators or end users
to develop customized application programs through a
simplified menu-driven process. Business Express was
developed by Systems Group, Orange, Calif., to run on
the firm’s z80-based 2800-series business computers,
and will soon be available for 68000-based systems. It
supports printers, terminals and disks through a
self-contained multi-user operating system consisting
of three modules: a real-time executive, a network
database manager and an application processor.

Typical

_operating system Business Express

Executive

Executive

Applications
processor

Accodnﬂng' Word  Invoice
progessing

Accounting Wm‘ﬂl Invoice

processing

Fig. 1. Comparison of operating-system architectures shows
relative simplicity of Business Express. In a typical operating system,
database managers and dictionaries form a central interface
between the operating system and the application environment,
generally created in a high-level language. In Business Express,
these functions are combined in three modules: the executive, the
database manager and dictionary and the application processor. The
file manager has been eliminated and its functions incorporated into
the Business Express database-manager module.
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Real-time executive module

The software’s real-time executive implements the
multi-user operating system with an optimized inter-
rupt handler that controls memory allocation, 1/0 and
system scheduling (F'ig. 1).

During operation, the entire Business Express
program is continuously resident in 96K of memory and
accessible by all users. Database applications require
2K of memory for each user, while word-processing
applications require 8K. This compares with the 48K
required under standard operating systems such as
MP/M or OASIS. The only additional memory space a

Executive

Word
processing

Form
generator

Report
processor

System
buffers

Fig. 2. Memory requirements for individual Business Express users
are 2K for database applications and 8K for word-processing
applications. All modules required to process applications reside in
RAM, requiring user memory only for current program data. For a
10-user system, a traditional operating system typically requires a
minimum 496K of memory compared to 196K for Business Express.
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The database architecture provides a
‘forms-within-a-form’ feature that allows
a user to expand one field into an
entirely new form.

user needs is for the current program’s data (Fig. 2).

Because the entire Business Express program is
memory resident, its multi-user handling capabilities
are enhanced. With a minimum 196K RAM, 10 users can
simultaneously input data, generate reports or perform
word processing on a zZ80 with minimal speed degrada-
tion. In a performance benchmark conducted by
Systems Group, Business Express was found to be six
times faster than MP/M and OASIS in I/0 processing.
Business Express operated six consoles at 9600 baud
without degradation, while MP/M and OASIS operated
one console at the same baud rate before degradation
occurred. The software supports a combination of 20
terminals and/or printers, four hard-disk devices and a
tape drive. The upcoming 68000 version will allow as
many as 128 operators to use the system.

Software drivers support multiple hard-disk drives
logically as one drive, treating individual drives as only
disk addresses. The on-line file can use as many disk
drives as required, with the disk driver resolving those
addresses. The software accesses approximately 10
million records, and the 68000 version is expected to
expand this total by a factor of 256.

Starting with 16K for a small system, Business
Express uses as much as 144K of memory for disk
buffers. When the buffer space is filled, the least used
records are stored on the disk by a buffering algorithm
that frees memory space for new records (Fig. 3).

Fig. 3. Memory is allocated in 16K increments to user buffers or
disk buffers. Allocating memory to user buffers allows as many as 20
users to operate the system concurrently. Allocating memory to disk
buffers keeps the performance of the system high. The best rule of
thumb is to use the smallest number of 16K blocks that supports the
number of users operating the word processor concurrently, at two
word-processor users per 16K, and allocate the rest of the 16K
blocks to disk buffers.
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Fig. 4. Form-within-a-form mechanism allows a user to expand one
field into an entirely new form. Any and all fields designated as a form
within a form can be expanded into a separate form by hitting
“Control E.” The new form can occupy an entire screen, or a split
screen along with the form that called it. Every form expanded from a
single field can have any or all of its fields expanded into other forms.
The process can be implemented five levels deep.

Independent of the size of a database, Business
Express can locate a record within ¥4 sec. after the
name or partial name as been entered. If a record name
is unknown to the user, it can be located by using the
first few characters of the name to locate the nearest
record.

When information is entered, the system automati-
cally backs up the data into a transaction file and stores
it on a tape or floppy storage device. In the event of a
system crash, all data can be restored. The automatic
backup, however, does not back up the database
format: a manual procedure is used for backing up the
hard disk onto separate floppies or tapes to protect and
restore the format. The transaction file can also be used
to transport the software to another 2800 computer or
to a 68000-based system.

Data security is provided by passwords, each as-
signed one of 15 “rings,” or levels of user access. Each
password’s access level determines commands, input
and output forms or fields of information that can be
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ROW YOU DONT HAVE TO CHOOSE BETWEEN
THE BEST PERFORMING 132-COLUMN DISPLAY TERMINAL )15
THE BEST PRICED 132-COLUMN DISPLAY TERMINAL.

HDS MAKES THE CHOICE FOR YOU.

The choice Is the concept 108, the newest display terminal from Act now for more information. Circle number 132 on your Inquiry
Human Designed Systems. And this one has the best of Card or, better yet, call us today at 215-382-5000, ext. 132.
everything you always hoped for in a 132-column display
terminal. Great price: $1230 in OEM quantity 75. Great features:
O switchable 80/132 column format (132 columns is provided
without sacrificing high-resolution 80-column character display [
ASCII or APL/ASCII models O four full pages of display memory

systems, inc.

standard (eight pages optional) O non-volatile memory for 3440 Market Street O Philadelphia, PA 19104 O 215-382-5000
permanent configuration storage O windowing O programmable Boston — gm) 329-3510; cm«r — (312) 825-2960; Delaware — Infocon: (302) 239-2942;
function keys [0 multiple user-selectable character sets O I/0 ”‘:‘.':'[‘_Tm"g"‘,‘mm 372 Mo Tort Do T o AT ATERARS: Mew Xioek Chy
capabllity for networking between multiple communications lines gm 223-4490, Syracuse: (315) 699-2651; San Francisco — (415) 692-4184; Washington,
O large buffer for high-speed operation and buffer overflow uc l;-“"'_“g.g\-;l:;;;s stems ..'3.."""’;’& é%" Pq.s'-fgss; z;?t"g" —1.0. av:tmnu Pty.
co:lrol llj self test O nd'vanced Ie':ll eglllﬂﬂ.ddlh entry/retrieval Toronto: (116) 302-1063; Dotk ADCOM st Aps: 45119 44 65; Finland

and business graphics functionality O ...and many more Modulsystem OY: 358-0-6926511; France — Walton: (1) 226.06.90; Singapore — DTS
user/human designed features providing everything you need for 3G DAAY 2 B0, Unitod KA SHarin By Lot Sy S e ek
optimum versatility and flexibility in applications development. COMKO Computersystemges, mbH: 0221-48 30 51.

THE 132-COLUMN CHOICE.
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Go from spread sheets to letters
in one easy move with a new

& double-duty
DMS-5000.

Add the versatility of the
DMS-5000’s rotating screen—
plus graphics—to HiNet;' the
complete hardware/software local
i area network. It’s flexible,
1nexpenswe, fast—and from a single source.

The DMS-5000 puts an end to scrolling left or right for spread
sheets; up or down for full page, word processing display. Display 80
hlgh-resolutlon characters by 66 lines or, rotate the screen 90° to
horizontal and display an extended line of 132 characters by 50 lines
(or 80 characters by 26 lines).

In either position, the DMS-5000 provides impressive graphics.

Its 16 bit-mapped pixel intensities and an optional
second memory plane, provide text overlayson a
graphics display plus computerized “slide shows.”

The DMS-5000 is a complete HiNet station
too—with a Z80A and 64K RAM, or 8086 and
up to IMB RAM, each with full I/O comple-
ment and the HiNet network port. sc—

Find out how the HiNet Local Area Network l u
speeds business communications—and how '
the DMS-5000 doubles the potential of your

HiNet hardware. T ———

Digital Microsystems M

Because man was not meant to work alone.

1840 Embarcadero, Oakland, CA 94606 (415) 532-3686, TWX 910-366-7310/ Extel House, East Harding St., London EC4P-4HB 01-353-1080 Telex 23721
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The user answers the displayed menu
questions and designates an x, y
address to indicate where the new field
is to appear on the screen.

accessed by operators. Access levels are set during the
form-generation process, and passwords are assigned
access levels as a separate command.

A multi-user environment requires an appropriate
record-lockout scheme. Business Express allows all
users to read the same record even when a user is
changing the data. The second user that tries to write
the same record gets an immediate indication that the
record is busy, and is prevented from writing.

Database manager module

A network database manager handles the system’s
internal operations. The database architecture provides
a “forms within a form” feature that allows a user to
expand one field into an entirely new form. The new
form occupies an entire screen or shares a split screen
with the form that called it. Forms can be implemented
five levels deep (Fig. 4).

While defining input data forms, any field can be
defined as a “list field” to allow an infinite number of
entries. Each of these entries can also be linked to
other data entries. This data can then be recalled by
using a mini-sceroll function that moves the last entry
down to the second line on the screen, with the most
recent entry shown on the first line. The ESCAPE key
can be used to scan the entire list, and the RETURN
takes the user to the next field.

The user communicates to the database manager
through forms and descriptors, part of a menu-driven

process requiring no program coding. By answering
menu prompts, a user can create records, lists or new
forms. To begin this process, the user types DEFINE (or
DE) to invoke the DEFINITION command. The DEFINI-
TION command then displays three choices: define a
RECORD, define a LIST or define a FORM (Fig. 5).

Records and lists must be defined before a form can
be created. To define a record, the operator assigns a
record name, defines individual fields and determines
security levels and data masks associated with each
field. Creating a list requires naming the list and
identifying the sort fields.

A form is generated by answering menu prompts
that define the name of the form, the name of each field,
the x and y coordinates of field prompts, the location
that data will appear on the screen, the type of
data-entry fields, the masks and type of mathematical
manipulations required of the data. The ACCESS
command then allows the user to input or access data.
Any number of forms can be generated to implement an
application.

A variable-record format makes field and record size
definition unnecessary. This allows the user to com-
press data: if a field is defined and there are no data to
enter, no storage space is used on the disk. It also
allows adding or deleting fields without affecting the
database. This variable-record format slightly decreas-
es the software’s performance, but frees the user from
guessing at field and record sizes.

The forms generator is used to call up the desired
form when adding a new field. The user answers the
displayed menu questions and designates an xy address
to indicate where the new field is to appear on the
screen. To delete a field, the undesired field is located
with the cursor and eliminated by depressing the delete
command key.

(a) RECORD/FIELD DEFINTTION
RECORD NAME:
ACCESS LEVEL:
FIELDS:
FIELD NAME:
ACCESS LEVEL:
DATATYPE(A,N,D;8):
DATA MASK:

‘B

FOR
EACH
FIELD
IN THE
RECORD

(b)

LIST NAME:
DESCRIPTION:
OWNER RECORD TYPE:

MEMBER RECORD TYPE:
SORT FIELD (OR FIFO):
DUPLICATION ALLOWED? ___ (Y/N)

LIST DEFINITION

©) FORMS GENERATION
FORM NAME: :
LIST NAME:
ACCESS LEVEL:
FIELDS: ____ °E

| QUESTION TO ASK: N\

CURSOR POSITION FOR QUESTION: ______
CURSOR POSITION FOR ANSWER:

ACCESSLEVEL:

FILL CHARACTER: :

MASTER LIST TO CHECK AGAINST: _____ ASK(Y/N):___ g?qgﬂ

ENTRY TYPE (S, N, L, F, T): FIELD
FIELD NAME: ON THE
LIST NAME: SCREEN
XREF LIST:

DATA TYPE: (A, N, D, 8):

STARTING SEQ. NUMBER:
MINIMUM:

DATA MASK:

MAXIMUM:

Fig. 5. DEFINITION function allows a user to define a RECORD (a), a LIST (b) or a FORM (c). Records and lists establish the structure and
relation of data within the system and must themselves be defined before a form can be defined. Records are named, fields are defined,
security access levels are assigned, and, in some cases, data masks are associated with fields. Lists are named, sort fields are identified, and
restrictions (such as “Is duplication allowed”) are noted. Forms are defined in much the same way. Each form has a name, and the generation
of a form identifies the list being accessed. The screen position, data masks and field sizes are also identified. Once records have been
defined, any number of forms can be generated to access the records, each with its own variation—such as where the fields are presented on

the screen or the size of the data fields.
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A word-processor module in the
application-processor module can
access all system data through the
report-generating process, as well as
check spelling.

To change the number of characters displayed on a
field, the user performs the same procedure used to call
up a form. The menu used to create the field asks for
the number of screen-fill characters desired. By moving
the cursor to this question, the user can add or decrease
the number of fill characters.

Business Express does not require user mainte-
nance, except rebuilding the database from the transac-
tion file after a system crash. Space is automatically
reallocated by the database manager when records are
deleted. The database manager also controls data
handling to the disk, and is free to make logical images
of the disk without an intermediary file manager.

Application processor module

The application processor module consists of an input
forms generator, an output report generator and a
word processor.

The forms and report generators generate custom-
ized application programs. By answering menu
prompts, a user can define data input forms and printer

or console output forms. Compiling and linking is not
required. Changing a forms or report format involves
calling up the form with the DEFINE command, moving
the cursor to the desired field and typing the change.

A word processor in the application-processor module
can access all system data through the report-
generating process, as well as check spelling. The
forms-generation and COMMAND commands allow gene-
rating applications in languages other than English.

For users who do not wish to design their own
applications from scratch, Systems Group offers an
accounting package that includes general ledger, ac-
counts receivable/payable, payroll, sales order entry,
purchase order entry, total inventory, mail lists and
customer information. Users can modify it to their
business needs with the application processor or use it
as is. A medical and legal application example will be
released by year-end, and others will follow.

CP/M programs can be run on the System 2800, but
not at the same time as Business Express. CP/M-
generated source files can be read, however, allowing
the same CP/M application to be created and run with
Business Express. A later version of the 2800 will offer
a CP/M emulator allowing simultaneous operation of
CP/M programs and Business Express applications. Wl

Lowell Dunn is vice president of engineering at Systems
Group, Orange, Calif. He coordinated the efforts of American
Computing Enterprises in developing Business Express.

Let us put you
in touch with
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Ada™is beautiful. This new language is destined to play a
major role in systems of the future. It exhibits the finest
features of other high level languages, but with superior
modularity, portability and standardization.

TeleSoft is first with the tools needed to put Ada to work
for you today, to give you an early advantage over your
competition. The separate compilation feature of
TeleSoft-Ada lets you construct programs from TeleSoft's
Programming Support Environment—a rapidly
expanding library of sophisticated software tools, Ada
packages and components.

It’s all available now, to run on your 68000 (includ-
ing Q-Bus ™, Multibus ™ and S-100 configurations) and
the IBM Personal Computer™

The TeleSoft-Ada compiler is presently an incomplete
implementation of the Ada programming language. It is
intended that this compiler will be further developed to
enable implementation of the complete Ada
programming language, and then be submitted to the
Ada Joint Program Office for validation. 0

Sooner or later, everyone will be coming to
Ada—so get in touch with us now, and let us
introduce you to Ada today.

TeleSoft

TMTrademarks—Ada: U.S. Department of Defense/Multibus: Intel Corp.
Q-Bus: Digital Equipment Corp./IBM Personal Computer: IBM Corp

10639 Roselle Street
San Diego, CA 92121
(714) 457-2700

CIRCLE NO. 116 ON INQUIRY CARD
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A Sharply-Focused Exhibition

Now you can evaluate and
select peripheral equipment
without the outside distractions
normally associated with other
computer events.

At this “peripherals only”
conference and exhibition,
leading manufacturers and
suppliers will display and
demonstrate tape and disc
drives, CRT terminals, sub-
systems, packaged software,
memories, printers, controllers
and interfaces, and much
more! For POS, DP, WP,
CAD/CAM, automation,
banking design, drafting,
environment, instruction,
military/aerospace, scientific
and laboratory applications.

Organized By

Cahners
@ Exposition
Group

The world’s largest producer of high
technology expositions and conferences

MINI-MICRO SYSTEMS/July 1982

In-Depth Technical Program

To cover current peripheral
technology, a pertinent
technical program has been
developed with the assistance
of the leading publication in
the field, Mini-Micro Systems.
Expertly-conducted technical
sessions will probe many facets
of Design and Technology,
Technical Parameters, and
Applications. Specific sessions
will be devoted to:

“Human Factors for CRT
Terminals”

“Selecting the Programming
Language for the Application”

“Backing Up Winchester Disk
Drives”

“Small Winchester Disk Drives
— How Low Will They Go?”

PLAN TO ATTEND.

OEMS, SYSTEMS INTEGRATORS, SOPHISTICATED END-USERS,
INDEPENDENT CONSULTANTS . . .

DON’T GET LOST IN

BROAD-BASED COMPUTER SHOWS.
BE PART OF

YOUR OWN EXPOSITION!

September 29-30 and October 1, 1982
Anaheim Convention Center, California

“New Developments in Serial
Printers”

“New Developments in High
Speed Modem and
Multipliers”

“High Capacity Floppy Disk
Trends”

“Evaluation of Peripheral
Equipment”

“Graphics for Business
Applications”

“Which Operating Systems?”

Sponsor/Program Advisor:

Mini-Micro
Systems
magazine

For more information and application for FREE ADMISSION to the

exhibition, call or write:

222 West Adams Street
Chicago, lllinois 60606
Phone: (312) 263-4866
Telex: 256148

AFTER SEPTEMBER 1, 1982:

Cahners Plaza, 1350 E. Touhy Ave.

P.O. Box 5060, Des Plaines, IL 60018

Phone: (312) 299-9311, Telex: 82882 CEG/CHGO
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When You Need . . .
WINCHESTER DISK SYSTEMS

FOR THE Q-BUS

ADD-ON SUBSYSTEMS

MWDS

8" DISKS 14" DISKS

11/M-W '
11/B-W

FULL TURNKEY COMPUTER SYSTEMS

. . . think of Andromeda

Andromeda Systems, Inc. offers the Q-Bus user a wide selection of Winchester disk based mass
storage systems. Both add-on subsystems and full turnkey computer systems are available. Current storage
capacities range from 2.5mb to 160mb. The Winchester disk controllers emulate DEC RK-05, RL-01/02, and
RP-02/03 devices for compatibility with existing operating systems.
Winchester disks in 51/4”, 8” and 14” formats are used to obtain

. . : s We offer a complete line of Q-Bus
the best possible performance in a variety of package sizes. based systems and other LSI-11 re-

. h 2 : ” | . ) :
Back-up is to floppy disk or streaming magnetic tape. The 514" and SO DR OMCANS RO

8” systems may be specified with an intregral floppy disk drive; ANDROMEDA

these systems use the Andromeda WDC11 controller that includes SYSTEMS %Tﬁ i
an RX-02 emulating floppy disk controller on the same dual-width 9000 Eton Ave. INC.| >
card. Also available for backup is a separate, high performance, S:::g‘z':;/“_;bgc_f";'dg‘:’o‘ 7R
non-emulating floppy disk controller, the DFDC11/DMDC11. This TWX: (910) 494-1248

proprietary controller offers 25 to 61 percent more storage along

. : DEC, LSI-11, RK-05, RX-02, RLO1, RP02 are
with a data transfer rate 2.25 times faster than the RX-02. trademarks of the Digital Equipment Corp.

CIRCLE NO. 8 ON INQUIRY CARD
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NEW PRODUCTS

Seagate expands 5'4-in.

Winchester line

Seagate Technology, Scotts Val-
ley, Calif., has expanded its ST-400
series 5%-in. Winchesters to in-
clude a low-cost, single-platter,
6M-byte version and a three-platter,
19M-byte device. With the exception
of the number of platters and heads,
both drives are essentially identical
to the company’s ST-412, a 12M-
byte, two-platter device announced
early this year as a replacement for
the company’s canceled ST-512, the
first small Winchester to be
designed around thin-film read/
write heads (MMS, January, p. 17).

All three drives use shorter gap
length manganese-zinc ferrite read/
write heads—a technology that
many vendors feel will be more than
adequate to meet the increasing
storage capacities foreseen for
5%s-in. hardware in the immediate
future. As a result of using these
types of heads in place of conven-
tional nickel-zinc ferrite compo-
nents, all three ST-400 series drives
operate at bit densities of 9074 bpi
(compared to 7690 bpi for the
two-platter, 6M-byte ST-506, the
first 5%4-in. Winchester to be
announced), and 345 tracks per in.
(compared to 270 tpi for the ST-506).

The new drives incorporate the
same number of cylinders as the
ST-512 (306) and operate at 10,417
bytes per track—the same byte
density as the earlier ST-506
drives—thus permitting the use of
ST-506 controllers. Also incorporat-
ed into the drives are on-board
microprocessors that provide a
buffered seek that drops average
access time to 85 msec. (including
head-settling time).

Seagate’s new offerings come
when pricing pressures in the
low-end 5¥s-in. Winchester market
show little sign of abating (MMS,
April, p. 97). Seagate executive vice
president Finis Conner says the

MINI-MICRO SYSTEMS/July 1982

Latest additions to Seagate’s ST-400 line of 5Y4-in. Winchesters include the single-platter,
6M-byte ST-406 and the 19M-byte, three-platter ST-419. The 12M-byte, two-platter ST-412
(above) was announced this year in the wake of Seagate’s decision to drop the ST-512, the
first small Winchester to use thin-film read/write heads. All ST-400 series drives use shorter

gap length manganese-zinc ferrite heads.

ST-419 will be priced at $1230 in
100-lot orders, and the sT-412 will
be priced at $1030. Most directly
impacted by pricing policies of
Seagate’s competitors, however,
will be the 6M-byte sT-406. Conner
has set the price of this Winchester
at $785 in 100-lot orders, but notes
that this price will drop. He does
not comment on how far he

anticipates that it will go, however.

Production versions of the ST-412
are available now; the ST-419 and
the sT-406 will be available during
the fourth quarter. —John Trifari

Seagate Technology, Suite C, 340
El Pueblo Rd., Scotts Valley, Calif.
95066. Circle No 332

5-in. Winchesters offer high capacities

The C series of 5%-in. Winches-
ter-disk drives stores 6.38M,
12.75M, 19.13M and 25.5M bytes on
one, two, three and four platters,
respectively (unformatted). Capaci-
ties can be increased 50 percent
with an optional Data Express II
data separator. Another optional
Data Express I separator provides
MFM coding and 5-MHZ data rates.
All models offer 383-tpi track
densities and 5M-bps transfer rates
and feature manganese-zinc heads
and electrical brakes. In 100-unit
quantities, the RMS 507 sells for
$935, the RMS 514 is $1165, the RMS
519 is $1330, and the RMS 526 is
$1486. Data Express I sells for $197,

and Data Express 1I sells for $250.
OEM discounts are available. Rotat-
ing Memory Systems, Inc., 1701
McCarthy Blvd., Milpitas, Calif.
95035, Circle No 333
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Alpha Micro introduces its 68000-
based line of systems.

A line that provides a growth path
from a one-terminal system to a sys-
tem that supports over 60 terminals.

And it's growth that doesn't sacrifice
your software investment because
software developed for our one-user
system can run on our 60-user system.

The AM-1000. A 10 MB, multi-user
system that fits on a desk.

Alpha Micro’s 68000-based product
line begins with the AM-1000. A desk-
top business system that supports two
users and a printer, offers 10 MB of
storage, and provides 128 KB of mem-
ory. And with its 32-bit capability, the
AM-1000 offers you the kind of per-
formance not available from 8- and
16-bit systems. In other words, it out-
performs most of the currently avail-
able small business systems.

The price? Under $10,000.

From micro to mini to mainframe
with one product line.

Alpha Micro 68000-based com-
puters move from the micro through
the mini and even the mainframe
categories. You can go from a one-
user system with 128 KB of memory
and 10 MB of disk storage to a 60-user

software.

ALPHA MICRO 68000-BASED SERIES OF SYSTEMS

MODELS STD MAX STD | MAX STD [ MAX [ STD [ OPT OPERATING
DISK STORAGE MEMORY SERIAL I/0 SOFTWARE SYSTEM
1. AM-1000F 1 6MB 40MB 128KB 256KB 3 3 A B AMOS
(dual floppy)
2. AM-1000W 10MB 40MB 128KB 256KB 3 3 A B AMOS
(winchester
choice of floppy
or VCR backup)
3. 32MB 2 4GB 512KB 3MB 2 6 A AMOS
4. 6 60MB 24GB 512KB 8MB 2 68 A B AMOS"
(winchester)

A AlphaBASIC#* AlphaPASCALE* AlphalLISP™* AMOS*
Macro-assembler, Word Processing, 150 subroutines,
utilities and diagnostics

*Available 4th quarter, 1982

system with 3 MB of memory and
2.4 gigabytes of disk storage.

A product line that starts so small
and grows so large simplifies program-
ming and technical support efforts.

If your business needs a computer,

you need Alpha Micro.

The Alpha Micro 68000-based

line is the latest, most competitive

technology.

¢ Performance —The Alpha Micro
68000-based product line has the
speed and versatility of the very
latest and most powerful micro-
processor chip.

e Software — The Alpha Micro Operat-
ing System...AMOS...is standard
throughout the product line. That
means software developed for the
smallest system can run on the
largest system. And AMOS is power-

B Programming languages FORTRAN and COBOL,
in addition to over 100 AlphaBASIC*® turnkey applica-
tions are available from third-party sources

ful. It's multi-user, multi-tasking and
timesharing. Its device indepen-
dence allows virtually any standard
terminal or printer to be easily inte-
grated into any Alpha Micro system.
You choose the exact configuration
that meets your needs and your
budget.

Finally, AMOS is proven and field-
tested, running on over 7000 Alpha
Micro systems installed since 1977.

e Service —International service and
support.

e Cost— Forall these reasons and more,
Alpha Micro products offer you an
outstanding price/performance ratio.

alpha micro

17881 Sky Park North, Irvine, CA 92713

{T’ind 01; ;ore about Alpha Micro. 3

It makes sense to find out more about the 68000-

MINI-MICRO SYSTEMS/July 1982

based line from Alpha Micro. Call Alpha Micro

| at (800) 854-8406. In California, call collect ( 714)
641-0386. Or fill out and send us the coupon.

l [J Send the name of my nearest Alpha Micro Dealer.

| [ I'm interested in becoming an Alpha Micro Dealer.

| Name
| Title

| Organization_______ -

Address__ st

City_

Phone a

State_____Zip.

| S e I e S ST J

CIRCLE NO. 134 ON INQUIRY CARD
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Drive provides storage
for Xerox computer

The model 505 5Ys-in. Winches-
ter-disk drive provides 5M bytes of
formatted storage for the Xerox 820
personal computer. It offers an
average access time of 95 msec. and
a data-transfer rate of 5M bps. The
505’s intelligent disk controller
features full sector buffering, error
detection/correction and fault detec-
tion. With host adapter and cp/m
software driver, the 505 sells for
$3500 in single-unit quantities. Rair
Computer Corp., 4101 Burton Dr.,
Santa Clara, Calif. 95050.

Circle No 334

Winchester stores
16M, 32M bytes

The €2048 OEM cartridge disk-
system for multiterminal

drive

word processors and business and
general-purpose minicomputers
provides 16M bytes of removable
storage and 32M bytes of fixed
storage. The drive features one
removable disk and three fixed
disks, a data-transfer rate of 1.208M
bytes per sec. and an average seek

time of 30 mseec. A ventilated,
3600-rpm spindle disperses air over
the drive’s disks, balancing temper-
atures, reducing off-track error and
improving data integrity. OEM price
is less than $3000, without a
controller. Century Data Systems,
1270 N. Kraemer Blvd., Anaheim,
Calif. 92806. Circle No 335

Kit for Apple I
adds 5M bytes

A s5M-byte hard-disk system kit
for Apple II microcomputers in-

Magnetic stripe

Canon produces a complete line of field proven,
rugged and reliable card readers, either
| Automatic or Manual, for use in OEM applications.
AUTOMATIC MANUAL
wo types- .  Built-in Card Cleaner
read only or read/write = Single Track-Read only
* 3 Applicable Tracks, ABA or THRIFT
IATA, ABA or THRIFT « Read Density-
* Recording Density- 75BPI or 210BPI
N 75BPI or 210BPI « Voltage Requirement-+5VDC
e *» Voltage requirements- « Operating Speed-
e +5VDC and +24VDC 86 to 1000mm sec.
For complete technical * Card Speed-190mm/sec. (7.5in/sec.) (3.15 to 39.4in per/sec.)
information call or write: * Applicable for: « Applicable for:
' Automated Teller Machines Credit Card Checkers
a“ 0“ Access Control Systems Access Control Systems
Remote Computer Terminals Fare Collection Equipment
Canon U.S.A,, Inc. Credit Card Checkers Self Service Gas Stations
Electronic Components Division * Options Available:
One Canon Plaza Automatic Capture
Lake Success, New York 11042 Solenoid Interlock to Entry
(516) 488-6700 Telex 96-1333 Weather-proof Guide on Outside
248 CIRCLE NO. 24 ON INQUIRY CARD MINI-MICRO SYSTEMS/July 1982



cludes a 5¥s-in. drive and a Xebec
$-1410 controller. It offers 22-bit
error detection and 11-bit error
correction, a full sector data buffer
and single-command disk initializa-
tion. An Apple II host adapter, DOS
or CP/M software, a 115V/230V
power module, a cable set and a
cabinet are also available. Price,
including instructions and documen-
tation, is $1299; drive and controller
assembly are $999. Xebec, 432
Lakeside Dr., Sunnyvale, Calif.
94086. Circle No 336

Transfer rate is 648K bps, and
average access time is 85 msec. The
5012H stores 12.76M bytes and sells
for $775 in OEM quantities; the

Winchesters are
shock resistant

The 5012H and 5018H ST 506-
compatible 5%-in. Winchester-disk
drives use two-piece chassis, plated
media and air recirculation. The
drives also have head stack-located
preamps and linear cartridges with
self-aligning suspension systems.

5018H stores 19.14M bytes and is
priced at $885. International Mem-
ories, Inc., 10381 Bandley Dr.,
Cupertino, Calif. 95014.
Circle No 337
Minifloppy line stores

250K, 500K, 1M bytes
These 5Ya-in. floppy-disk drives

for word-processing systems, intel-
ligent terminals and home and
business = microcomputers in-

clude single-sided/double-density
and double-sided/double-density
configurations. Data-transfer rates
range from 125K bps in single
density to 250K bps in double den-
Average access time ranges

sity.

from 84 msec. to 150 msec. Prices
are $250 for the 250K-byte model
301, $330 for the 500K-byte model
302 and $420 for the 1M-byte model
303, all in 100-unit quantities.
Memorex Corp., San Tomas at
Central Expressway, Santa Clara,
Calif. 95052. Circle No 338

The Canon 80K Byte

B Low cost - under $100
M.lcro f'!sgpy in a 1000-piece lot ...

includes electronics!
b hibit

O Random access O Index signal
O Similar.to standard 5% '’ floppy interface

The compact high performance CMD 500
measures only 4% X 6 X 2% inches yet
gives you a capacity of 80K bytes per side
(double density) or 40K bytes per side
(single density) unformatted on a 3.8"'
diameter double sided disk. Disks are
packaged in a rigid plastic shell that
protects them and permits rapid and safe
disk changes.

Canon U.S.A., Inc.

ca“ 0“ Electronic Components Division

One Canon Plaza, Lake Success, NY 11042 Tel: (516) 488-6700 Telex 96-1333

\.
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Cartridge Winchester
is removable
The Lynx 10M-byte cartridge
Winchester can be removed from an
MDOS-based Motorola Exorcisor
system, while other users share it.
The drive runs standard Motorola
MDOS and all supported programs
without modification by emulating
16 double-sided floppies on-line.
Single-unit price is $8275. Comput-
er Systems Association, Inc., 7562
Trade St., San Diego, Calif. 92121.
Circle No 339

Half-height floppy
stores 1.6M bytes

The FD 1165 8-in. floppy-disk
drive stores 1.6M bytes and is half
the height of conventional 8-in.
floppies. The double-sided, double-
density device features a wp-
controlled head-loading mechanism,
a 250K-bps transfer rate and a
3-msec. track-to-track access time.
Price is $525 each in quantities of
100 and $395 each in quantities of

250

300. NEC Information Systems,
Inc., 5 Militia Dr., Lexington,
Mass. 02178.

Circle No 340

Winchester expands
IBM personal computer

The DSI-514 5%4-in. hard-disk fits
inside a floppy-disk slot on IBM’s
personal computer and provides 12M
bytes of formatted storage. Aver-
age access time is 153 msec., and
transfer rate is 5M bps. The system
runs under IBM DOS. Software
includes a diagnostics program, a
hard-disk formatter and an installa-
tion/configuration program. Price,
including disk controller board,
power supply, cabling and software,
is $2695, with quantity discounts
available. Davong Systems, Inc.,
1061 Terra Bella Ave., Mountain
View, Calif. 94043. Circle No 341

Winchester provides
removable backup

The WD505 removable 5Ya-in.
Winchester-disk drive, uses a
microprocessor with internal PROM
for control of cartridge insertion
and removal, track-location calibra-
tion and drive motor control. The
unit uses an ST506 interface that is
transparent to most controllers.
Formatted capacity is 5M bytes,
average access time is 35 msec., and
data-transfer rate is 5M bps. Price is
$495 in OEM quantities. Western
Dynex, 3536 w. Osborn Rd.,
Phoenix, Ariz. 85019.

Circle No 342

Winchester subsystem adds
storage to computers

The ArRMdisk/525 Winchester-disk

subsystem provides 30M bytes of
formatted storage for Radio Shack’s
TRS-80 and other small-business
computers. The device, which uses
an SASI bus structure, features a
multiplexing facility that allows
sharing by four hosts of similar
design. Average access time is 70
msec., and data-transfer rate is 5M
bps. The subsystem is supported by
TRSDOS-compatible operating sys-
tems. With disk controller, rotating
memory system drive and cables,
the ARMdisk/525 is priced at $3395
for the 7.5M-byte system, $3995 for
the 15M-byte system and $6695 for
an expanded 30M-byte system. Host
adapters and multiplexing are
priced separately. Automated Re-
source Management, 3613 W.
MacArthur Blvd., Santa Ana, Calif.
92704. Circle No 343

Cartridge tape
stores 21M bytes

The model TFS 903 cartridge
magnetic-tape system for DEC’s
LSI-11/2 and LSI-11/23 computers
contains a single quad card control-
ler and a Kennedy cartridge-tape
drive. It provides as much as 21M
bytes of storage per cartridge. The
system is software-compatible with
all DEC operating systems and with
UNIX using a TM-11 driver. Two
cartridge drives can be connected
radially to the 2901 microprocessor-
based controller. Other features
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include four-track read-after-write
serpentine recording, 30-ips record-
ing speed and a start/stop mode that
allows for incremental backup. The
TFS 908 sells for $3900. Aviv Corp.,
6 Cummings Park, Woburn, Mass.
Circle No

01801. 344

IBM-compatible unit
prints at 40 cps

The LQ40 IBM plug-compatible
daisy-wheel printer for IBM System
34/38 minicomputers produces let-
ter-quality copy at 40 cps. The unit
contains an IPI-34 interface and
prints bidirectionally at 132, 158 or
198 characters per line. It handles
six-part forms as wide as 16 in.
Options include a pin-feed platen,
unidirectional and bidirectional
tractor feed, single- and double-tray
sheet feed and dual-tray envelope.
The LQ40 sells for $4695 in

single-unit quantities. BDS Corp.,
115 Independence Dr., Menlo Park,
Calif. 94025.

Circle No 345

Printer has eight
character sets

The Printstation 350 matrix
printer for data-, word- and
business-processing applications
features eight resident character
sets, switchable serial/parallel in-

MINI-MICRO SYSTEMS/July 1982

CMOS RAM BOARDS

4 to 32 Kbytes—Now Available

Electronic Solutions’ exclusive
page-base-address-selection feature is
the most simplified technique available.

For full details, call or write:

Electronic Solutions

5780 Chesapeake Ct.,

San Diego, CA 92123
(714) 292-0242 (800) 854-7086

TLX: 910-335-1169

* Fully Multibus
Compatible

» Onboard 3-cell battery
guarantees 170 hours
back-up with a
minimum of 2.5 Volts.

« 20-bit (1 megabyte)
Addressing, 8/16 data
path

« 3-year limited warranty.

CIRCLE NO. 50 ON INQUIRY CARD

SMD
CUSTOM
TRIDENT

CONTROLLERS

Let's talk about them.
408-942-1616

MINICOMPUTER TECHNOLOGY

A Subsidiary of E-H International Inc

6 East Timble Road Sar

TWX: 910-338-
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INCOMPARABLE.

igments and pixels can both
arrest an instant for eternity —
but, their comparison fails after
that. So too, digital image processing
and computer graphics. Some may
claim to give you both in the same
system, but with today’s technology,
it can’t be done well. Either, it's a dig-
ital image processing system or a
graphics system. At COMTAL, we
grovide certain graphics capabilities,
ut not at the expense of the image
processing architecture.

Also, image processing is not
the same as image display. Some
“image processors” are little more
than a refresh memory pumping
data through a display buffer. And if
it'’s a software-based system, forget
real-time, interactive operations.

COMTAL is the expert in digital
image processing systems — stand-
alone, real-time, interactive systems
that have no equal.

Real real-time.

When we describe image pro-
cessing operations as real-time, we
mean it. Our real-time functions
execute in 1/30 of a second! Even
our “near” real-time is only 2/30 of
a second. To be a truly interactive
system, it must run at 30 frames a
second or faster —and we do!

More pixel power.

Since the inception of digital
image processing, COMTAL has set
the pace. We continue to offer the

Image of Mona Lisa processed by Combined Logic Research, Hollywood,
CA, ona COMTAL Vision One/20 using histogram equalization and function
memory modifications for brightness, contrast and color correction.

system that is standard. . . a built-in
controller for memory. . .indepen-
dent, real-time scroll and zoom of
images. . . real-time arithmetic func-
tions. . . real-time convolution with
real-time coefficient updates. ..
real-time classifier for four bands of
multispectral data. . . real-time his-
togram . ..and many more advanced
features.

More choices.

No one gives you the choices
that COMTAL does. From standard
systems to advanced engineered sys-
tems, you can be confident that
COMTAL will meet your specific
needs: (See Product/Feature Matrix)

More Experience.

No one has COMTAL's ten
years’ experience, and no one offers
the level of support we do. We build
state-of-the-art while others have it
on their drawing boards. We support
our systems with the full resources
of 3M, a worldwide service organiza-
tion, and a full on-site acceptance-
testinciq procedure. It's what you
would expect from the innovative
leader.

Incomparables.

Mona Lisa’s elusive smile defies
comparison. It is quintessential art.
In image processing, COMTAL is
the state of the art. We invite your

4x zoom using pixel replication

most sophisticated systems commer-
cially available. We offer standard
systems at unrivaled prices. We offer
features that no one else can offer:

[ Continuous Zoom —image magni-
fication from 1x to 512x in 2/30 of a
second; various interpolation tech-
niques available. [ Virtual Refresh
Memory —a Winchester disk-based
system that stores ug to 300 mega-
bytes —eliminates the need for large
RAM. @ Full-Resolution Graphic
Planes — 5122 or 10242 graphic planes
can be manipulated in 1/30 of a sec-
ond. [ Image Combination —two

[ Image Resolution and Bit Depth Function Small :
i : Real-T I
Number of Images (i) & Graphics () In Memory | Area . | G
Typical Configuration Processing Processing
= 8000-R 5122x 8
§§@ Model 30 3i,4q
E S 8| 8000-R 10242x 8
a- | Model 65 3i,4q
VISION ONE/10 5122x 8
4i 4g
VISION ONE/20 5122x 8
“g’ =) Model M8 7i,8g
® L 2| VISION ONE/20 5122x 8
2 &3 | Model Mi0 15i,89
& Ea | VISION TEN/24 10242 8
4i,8g
VISION ONE/12 2562/5122x 12
3i,12g/1i,4g
8- Digital Video Acquires and digitizes filmed images illuminated by a light table; integrates
e § Input as many as 256 frames; images can be transferred to a VISION ONE/20 or
S Processor host computer.

250K byte matrices can be combined
in real time through arithmetic func-
tions; output can be interactively
modified 1n real time. [ Mapper —
image rotation, axis translation, scal-
ing, and other spatial alterations in
less than a second. [ Freeze- Frame —
any displayed image can be captured
in real time and stored in memory.
And, more. . .like an operating

comparisons. But, measure for mea-
sure, we think you’'ll judge us in-
comparable. COMTAL Corporation,
a subsidiary of 3M, 505 West Wood-
bury Road, Altadena, CA 91001
Telephone (213) 797-1175.

COMTAL
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terfaces and pin-addressable graph-
ics. The device offers 200-cps
bidirectional logic-seeking printing
and handles single sheets, fan-fold
paper and demand documents
interchangeably. The series in-
cludes the 352 with communications
formatter and the 353 with multi-
pass capability at 50 cps. Single-unit
price for the 352 is $1795. The 353 is
priced at $2495. OEM volume
discounts are available. Centronics
Data Computer Corp., Hudson,
N.H. 03051. Circle No 346

Unit prints
from video display

The model EX855 electrostatic
video printer converts displayed
data, complex graphics, text in any
size or font and foreign symbols or
hieroglyphics directly to hard copy
with resolution of as many as 650
dots per line. The unit connects to a
standard video jack. Printing speed
is 12 sec. per screen at normal
resolution and 24 sec. at high
resolution. The EX855 accommo-
dates paper as wide as 5 in. Model
EX1650 accommodates 8%z-in.-wide
paper. Single-unit price is $1595,
with quantity discounts available.
Axiom Corp., 1014 Griswold Ave.,
San Fernando, Calif. 91340. ,

Circle No 347

Thermal printer
has parallel interface

The TH 240P thermal printer
offers a parallel interface and
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alphanumeric and graphies capabili-
ties. The unit prints 80-character
lines at 240 lpm or 320 cps and
produces a 24-line CRT screen page
in less than 6 sec. Price is $840 in
single-unit quantities and $470 in
quantities of 500. Olivetti OPE, 505
White Plains Rd., Tarrytown, N.Y.

10591. Circle No

348

TeleVideo

Digital Engineering is offering new GEN.II™ Retro-Graphics terminal
enhancements for TeleVideo's® 910, 912, 920, 925 and 950, Lear
Siegler’'s ADM 3A and 5, and the ADDS Viewpoint.

GEN.II Retro-Graphics, our second generation enhancement, turns
these popular text terminals into powerful, bit-map graphics terminals.
With no loss of existing features. Tektronix® 4027 and 4010 simulation
and protocol familiar to most programmers. “Resident” graphics
intelligence and English-like commands for speed and ease of
operation. Compatibility with industry-standard graphics software.
Extensive documentation and timely customer backup. And at a price
half that of comparably equipped graphics terminals.

GENL.II Retro-Craphics for TeleVideo. Lear Siegler and ADDS.
Available only from Digital Engineering. Call Vicki at (916) 447-7600
or telex 910-367-2009 for ordering details.

= DIGITAL

=>=m ENGINEERING

630 Bercut Drive, Sacramento, CA 95814
(916) 447-7600 Telex: 910-367-2009

GEN.II and Retro-Graphics are trademarks of Digital Engineering, Inc. TeleVideo is a registered
trademark of TeleVideo Systems, Inc. Tektronix is a registered trademark of Tektronix, Inc.
© 1982 Digital Engineering, Inc.
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Software written for any of the computers below...

could run on all of the computers above.

As long as it was written in RM/COBOL; a truly
portable language. Available now.
For more details, call or write Ryan-McFarland, Software Products Group,
3233 Valencia Avenue, Aptos, CA 95003. Phone (408) 662-2522.
TWX 910-598-4507.

Ryan-McFarland

The Compiler Company
HEADQUARTERS: RYAN-McFARLAND CORPORATION, 609 DEEP VALLEY DRIVE, ROLLING HILLS ESTATES, CA 90274, (213) 541-4828
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PowerOnes
Iinternational Series
The New

World Standard
i

n
D.C. Power
Supplies

Vs 8 B Doy T Bonbhy
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Power supplies
described in brochure
A line of power supplies for
electronics is featured in a color
brochure. The booklet provides
specifications and prices for 44
models of the International Series
and details requirements of world-
wide safety agencies, including
VDE, UL, CSA, IEC, BPO, ECMA and
CEE. The brochure also includes
outline and mounting diagrams and
photographs of each case size.
Power-One, Power One Drive,
Camarillo, Calif. 93010.
Circle No

349

Excellence in computer furniture technology.

Brochure describes
computer furniture

A line of computer furniture is
featured in a 16-page brochure. The
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publication covers adjustable and
stationary stands for printers and
CRT terminals, computer desks and
stations and accessories, including
copy holders and baskets, supply
shelves, add-an-angle wedges to
form work stations and multiple
outlet consoles and strips. The
Maine Manufacturing Co., 46
Bridge St., P.0. Box 408 Nashua,
N.H. 03061. Circle No 350

Introducing the quiet,
new family of
matrix impact printers
from Anadex:

SILENT ,IQCHIBE‘

hmd

| Complete family offers cholce for exact needs - Rexible

B Functional design yields less than 554BA noise level
B Draft and Enhanced Copy pliss full graphics — Multi-Use

Brochure describes
printer line

The vendor’s line of Silent/Scribe
printers is described in a color,
six-page brochure. The brochure
features the DP-9000A, DP-9500A
and the DP-9620A series. A chart
lists print speed, printing capabili-
ty, line spacing, tabbing, slew rate
and alternate character fonts. The
booklet also covers communications
controls, such as form length, tab
stops, character-set selection, line
width and auto line-feed set/reset.
Other listed information includes
interfacing methods, size and power
requirements. Anadex, Inc., 9825
De Soto Ave., Chatsworth, Calif.
91311. Circle No 351

Networking information
featured in brochure
Multiplexers and nodal processors
for data concentration, error protec-
tion, routing, traffic management
and digitized voice transmission are
featured in a 12-page brochure. The
booklet details the vendor’s 600
STDM’s, 6000 series Intelligent
Network Processors, group band
multiplexers and front-end proces-

sors. The brochure is one of four in a
series covering modems, switching
and control products, network
products and network applications.
Codex Corp., Marketing Commu-

nications, MS 2-12B, 20 Cabot
Blvd., Mansfield, Mass. 02048.
Circle No 352

is the cost

of leased phone
lines becoming
a real grind?

pe

Does the cost
of multidrop
terminals jeave
a bitter taste?

- |

Brochure describes
multidrop concentrator
The Micro900 multidrop concen-
trator is described in a brochure.
The eight-page brochure explains
how multidropping works, transpar-
ent polling in a minicomputer
environment, statistical multiplex-
ing, expansion and reconfiguration.
Other details include configuration
considerations; operating character-
isties; installation and troubleshoot-
ing; and support features for
computers and terminals manufac-
tured by DEC, DG, H-P, Wang and
others. A table of Micro900 multi-
drop concentrator specifications and
a block diagram are also included.
Micom Systems, Inc., 20151 Nord-
hoff St., Chatsworth, Calif. 91311.
Circle No 353
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IS
YOUR
COMPUTER
DOWN
MORE THAN
IT'S UP?

e

LINE TAMER"

FERRORESONANT TRANSFORMERS
MAY BE THE ANSWER!

Excessive computerdowntime could be
the result of power line spikes, brownouts
and inaudible noise. Line Tamer™ ferro-
resonant transformers protect sensitive
computer equipment from such power
pollution by isolating the noise and
stabilizing the voltage.

Line Tamer™ ferroresonant transform-
ersneed little space and require no step
up/step down transformers or compli-
cated wiring.They are available in sizes
up to 250 KVA in both single- and three-
phase to satisfy the requirements of
virtually any system. Most sizes are U.L.
listed.

Call us for complete specifications
and the name of your local distributor.

SHAPE

MAGNETRONICS, INC.

901 DuPage Avenue, Lombard, IL 60148
Phone 312/620-8394 « TWX 910-991-2352
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Microcomputer software
simplifies graphic applications

Now that color graphics hard-
ware prices have come within range
of so many buyers, graphics
software has become something of a
stumbling block. Writing graphics
applications packages is time-
consuming and can require special-
ized knowledge, especially because
languages commonly used on micro-
computers, such as BASIC and
FORTRAN, are not designed with
graphics in mind. The Intelligent
Graphics Systems (1GS) language
for color graphics is a high-level,
interpretive language that can be

| used alone or called as a subpro-

gram by other languages to add
color-graphics routines to existing
programs.

IGS is written in assembly, and
runs on 32K bytes of memory in an
Intelligent Systems Corp. 80001

series color microcomputer or
terminal. The 80001 has 480 X 384
dot addressable graphics resolution
and is available with a plotter, a
digitizer and a color camera.

IGS is based on the ACM SIGGRAPH
Core Graphics System, satisfying

-

The 8000! graphics system supports IGS software for /O device-independent graphics.

SALES DOLLAR
DISTRIBUTION
1980

Pie chart created with IGS is constructed
with simple commands. Slices can be filled
with a variety of patterns in different colors.

Core Levels 1, 11 and 111 for INPUT,
Level 1 DIMENSION and Level 1
OUTPUT, with features that give
OUTPUT similar to Levels II and IIIL.
Also provided are business graphics
features resembling those in main-
frame packages such as Tell-A-Graf
and Disspla, letting users create
complex bar charts, pie charts and
other graphics with simple com-
mands. Using a microcomputer,
however, cuts installation and
communications costs. And because
of the time required to send vectors
over communications lines, local
microcomputer-based graphics sys-
tems can be faster than remote

S\

Available peripherals include plotter, digitizer and color ink-jet printer.
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mainframe-based systems.

IGS accepts commands in a form
similar to the way a user visualizes a
display: PIE, BAR, CIRCLE and
RECTANGLE are all legal commands.
The software maps all input data as
if the data were to be output on a
“normalized device,” a hypothetical
device with a 1:1 aspect ratio and
high resolution acting as a common
denominator of all real-world devie-
es. IGS assigns normalized device
coordinates to incoming data, apply-
ing rotation, pan, zoom and scale as
necessary, regardless of the input
device used (light pen, keyboard,
digitizer) or the output device
intended (CRT, plotter, printer).

Output data are processed
through the device manager, which
consists of the device control block,
the physical 1/0 block and the device
driver; it is the only portion of code
within 1GS that is device dependent.
The device control block supplies a
table of the output device’s physical
characteristics, including resolution
and aspect ratio. The normalized
device coordinates are then multi-
plied to suit those characteristics,
and the vectors that comprise the
display are created for the specific
output device. The device driver
translates the vectors into the
commands to operate the device. A
device needs no intelligence except
the functions CLEAR, CHANGE
COLOR and DRAW LINE. Finally, the
physical 1/0 block selects the
appropriate 1/0 port, baud rate and
serial or parallel transmission, and
the image is written to the device.
A new device can be supported by
adding a new device manager,
without changes in existing pro-
grams.

IGS lets users define a viewport,
representing the active portion of
an input or output device.

When using an input device, only
data within the established input
viewport are accepted by I1Gs. All
out-of-bounds data are clipped
before the display is mapped to the
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normalized device. If a map of the
U.S. is traced on a digitizer, for
example, the entire map will be
input if the viewport is set equal to
the entire digitizer surface. If a user
defines his viewport as the upper
right quadrant of the digitizer, only
the northeastern states will be
input, regardless of the portion of
the map that is traced.

Before outputting the display, the
user can define a portion of the
physical output image area as the
logical image area, scaling down the
image. Within this logical image
area, the user can define an output
viewport, designating the active
display area. IGS maps the input
data from the normalized device to
the entire logical image area, then
displays only the data that appear
within the user’s output viewport.
This is particularly useful when
outputting to a plotter, where

different paper sizes may be used,
or where several independently
created displays are combined on
one sheet of paper. When displays
are previewed on the CRT screen,
the logical size of the CRT is
normally set to its physical size.
IGS commands simplify the con-
struction of pie charts. The com-
mand PIE SLICE calculates the shape
of the polygon needed by the slice
and fills the slice with a color. The
fill method optimizes results for
different output devices through a
scan converter, a block of device-
independent code that converts
polygons into the vector slices of
which they are composed. The scan
converter obtains the device resolu-
tion from the device control block,
and samples the polygon for vectors
at a rate compatible with this
resolution. A high-resolution de-
vice, such as a plotter, requires

LEAVE YOUR

PR

matics’s exciting new line
of products, please call:

TOLL-FREE

(in PA, call collect
215-878-9600)

INTER ALONE'!
wilh Seriplomatic——

With Scriptomatic’s new line of sheet and envelope feeders, you can let your printer
run unattended. And with the new tractor feeder, you can run continous form labels
or paper. All three feeders have been designed for ease of operation and can be
attached to most popular printers in seconds. 