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512K EPROM IS HERE.

You think Fujitsu came out with
world’s first 512K EPROM? No, gomena-
sai. You think Intel’s got the first chip
big enough to hold an entire operating
system? No way.

It's Advanced Micro Devices.

And the Am27512 is just the latest
reason our memory family is skyrocketing.

There’s also our world record speed-
ster, the 256K EPROM, as well as our
really hot 128K and 64K EPROM:s.

We've got the biggest family of
EPROMs there is. From 2K to 512K.

And our other products are just as hot.

We'll put you as far ahead
of the competition as we are.

Controllers. Bipolar and MOS micro-
processors. Communication circuits.
Signal processors.

And nobody makes as many peripher-
als for as many microprocessors as AMD.
And every

The International Standard of : .
Quality guarantees a 0.1% AQL on all Slngle Chlp
electrical parameters, AC and DC, meets or ex-

ver the entire operati e.
International

Standard of Quality.

Next time you need an EPROM, give
AMD a call.

We'll give you something to celebrate.

Advanced Micro Devices !

901 Thompson Place, P.O. Box 3454, Sunnyvale, CA 94088
(408) 749-5000, outside California, call toll-free (800) 538-8450, ext. 5000.
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Introducing Model 6500 —

‘the
handful’
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Kennedy's Model 6500 5%4" Cartridge Recorder — it fits in * Direct Drive Motor — Assures much higher reliability and

your hand, but it's more than a handful of new and unique lower I.S.V.
features, such as: Finally, and best of all, Model 6500 features a simple
* 16 KBYTE Buffer — Model 6500 can transfer data at a mechanical design — loading is simple, moving the tape to
burst rate of up to 3 MBYTE/sec., and maintain streaming  the head instead of the head to the tape.
longer in systems with little buffering. Model 6500 is one big handful of what you've been looking
* 150 MS Ramp Time — Data access time and reposition for in a 5%4” cartridge recorder. Write or call us.

time is cut in half; and it can better operate in a Pseudo

s/s mode. KENNEDY

An Allegheny International Company

1600 Shamrock Ave., Monrovia, CA 91016
(818) 357-8831 « ITT TELEX 472-0116 KENNEDY

KENNEDY e+« QUALITY s COUNT ON IT
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Special report on

microcomputer operating systems

151

The spread of microcomputers
through the engineering and
business communities shows no
sign of stopping. It is, in fact,
accelerating. When users demand
more features, designers race to
supply them. Key to this supply
are bigger and better operating
systems that provide a wide variety
of services and features for both
the microcomputer and its user.
Computer designers have to make
a choice between all these
operating systems, based on the
environment they want their
computers to furnish.

This month’s cover was created
and designed by Mark Lindquist
on the Digital Effects Video
Palette 111 and D-48 high resolution
camera system.
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METACOMP LAUNCHES

A Major Breakthrough in
Multibus Data Communications

BREAKING THE COMMUNICATIONS BARRIER BREAKING THE SPACE BARRIER

The COMM-2000 family is a powerful assort- Thanks to the modularity of the COMM-2000
ment of software and firmware products that family, your special hardware, software,
perfectly infegrate with METACOMP's and firmware combination can be inte-
MPA-2000™ CPU/Intelligent |/O grated into a single board solution,
Controller to provide the widest giving you the most capabilities
possible range of data communi- with fremendous savings in system
cations protocol and networking capacity.
support available to Multibus
system integrators. BREAKING THE

COMM-2000 plus MPA- SERVICE BARRIER

The ultimate ingredient of

2000 equdls the complete
hardware, software, COMM-2000 is com-
mitment. You can

and firmware
solution to all your absolutely rely on

Multibus data

@

dafc METACOMP for
communications service and customer
problems. support guaranteed to

Comm-2000 offers
packet-switching,
terminal 1/O concen-
trator, network gateway

meet your requirements.

At METACOMP, we pride
ourselves on customer service
that's unequaled by any other Multibus

emulation, and DLC pro- manufacturer.
tocol support.

Available capabilities include: BREAKING THE INFORMATION BARRIER

e X25 with full CCITT 1980 recommended Here's an easy breakthrough you can make today. Write

features or call for complete details on COMM-2000. We will

* IBM 3270 SNA protocols respond with a pockogga of informoﬁon that will promote

your data communications breakthrough tomorrow.

* SDLC, HDLC (LAPB). BISYNC, and other DLCs METACOMP, INC., 9466 Black Mountain Road, San Diego,

e LAN (XNS, TCP/IP, and others) California 92126, 619/578-9840, TWX 910-335-1736.

BREAKING THE TIME BARRIER

With the COMM-2000 family at your disposal, you can ™
design Multibus systems that provide standard data com-
munications facilities in the shortest possible time and with

The ledst possble hassie; Because LOMM-2000 com- COMM-2000 and MPA-2000 are frademarks
binations are endless . . . easy, and readily available. of METACOMP, inc.

Multibus is a trademark of Intel Corp.
©Copyright 1984 METACOMP, inc.
All rights reserved 6/6/84

THE MULTIBUS BREAKTHROUGH PEOPLE
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UP FRONT

Technology innovator diversifies OEM offerings

While the large innovative consumer electronics company has been
selling 3%-in. drives and disks to a few key OEM customers for close
to two years, Sony has now officially launched its Component
Products Division to diversify its OEM offerings. Four product targets
have been identified: data, displays, semiconductors, and image
sensing products. Except for the display product line, which will be
part of the consumer product line out of San Diego, Calif, the
products will be manufactured in Japan. The division’s biggest push,
according to Kevin Finn, vice president and general manager, will be
in the semiconductor area. Among the first semiconductor chips to be
offered will be a cMOS multiplier-adder for digital video signal
processing applications that uses a pipelined architecture to achieve an
arithmetic operation cycle time of 69 ns. The CX 7997 IC can perform
the following operations: 10 x 10+ 16 bits; 10 x 10 bits; 16 + 16 bits;
and a delay operation. The unit will be available for $300 this fall.
Among products from the other three groups will be high resolution
Trinitron monitors for the CAD/CAM industry, CCD color image sensor
modules and chips and, of course, the 3%2-in. double-sided,
double-density disks and accompanying drives that are already part of
Hewlett-Packard’s HP 150 touch-screen computer and Apple’s Lisa and
MaclIntosh machines.—N. M.

Full 32-bit microcomputer to debut as plug-in board

Texas Instruments designers at the firm’s Irvine, Calif NuBus and

Nu Machine operation are preparing a Motorola 68020 microprocessor-
based microcomputer board to run AT&T System V Unix on TI’s

Nu Machine workstation/computer. The board allows computer
system designers performing development work with the
multiprocessing-geared Nu Machine to enjoy microcomputer
functionality such as full 32-bit internal and external data paths and
memory management. Insiders expect that the Irvine designers might
get a TI headquarters notice to drop the 68020 and design the same
add-on board using National Semiconductor’s (Santa Clara, Calif) full
32-bit 32032 microprocessor, now that TI and National have a joint
microprocessor development agreement. The NuBus heart of the

Nu Machine is designed as a read/write bus only (for processor
independence) so a redesign will not generate bus interface
problems.—H. H.

Unix rides the S-100 bus

For some new system designs the IEEE 696 (S-100) bus is not yet dead.
A 68000-based system running Unisoft Unix System V and built around
a 14-slot S-100 motherboard will be introduced by Morrow Designs
(Hayward, Calif). Called Trinity, the system will have a 512-Kbyte
minimum main memory, expandable to 2 Mbytes, and will incorporate
the Motorola 68451 MMU. Storage options will include one to four
Winchester drives in either 16- or 34-Mbyte capacities, and 5%-in
removable cartridge hard disk. One 400-kbyte floppy drive will be
standard and three more can be added. Trinity incorporates a
“‘three-point’> DMA architecture, with DMA channels between main
memory and 1/0, hard disk, and floppy disk channels. In September,
Morrow will introduce 80188-based slave processor boards with 128 to
512 Kbytes of onboard, dual-port RAM. These will be able to run
MS-DOS applications on the Unix machine transparently to the user.
Cost for a minimal configuration may be under $5500.—7. W.

COMPUTER DESIGN/July 1984




UP FRONT

Three processor workstation/computer offers Lisp, Prolog, and Unix

Not content with its Lambda 2X2 workstation/computer for two-user
Lisp and Unix development, LISP Machine Inc (Los Angeles, Calif)
has gone a step further. The firm will now offer the 2X2/Plus, which
sports two proprietary, microprogrammable, 32-bit tagged architecture
Lisp processors, and a Motorola 68010 processor. The three
independent, concurrently-executing processors can handle the
Zetalisp-Plus environment, a Prolog software package that runs in the
Zetalisp environment, and Unix System V, respectively. All processors
communicate during concurrent operation through the firm’s extended-
streams interface. This software works with the processor-independent
NuBus from Texas Instruments (Irvine, Calif) that is the basis of the
Lambda machine’s bus-centered architecture.—H. H.

Hard disk drive has built-in controller

Drive electronics and hard disk controller electronics will be offered on
a single circuit board by Xebec Corp (Sunnyvale, Calif), which plans
to market the ‘“Owl,”” a half-height, 10-Mbyte Winchester drive. The
Owl will incorporate the integrated board and offer a SASI interface.
Xebec will also license its technology to adapt head/disk assemblies
from different drive manufacturers. This type of integrated drive is
expected to be especially appealing to such systems as personal
computers that incorporate only one hard disk and need maximum
space and board efficiency at minimum cost.—7. W

Computer-aided software environment set to make its mark

Apollo Computer (Chelmsford, Mass) has developed a computer-aided
software engineering environment for distributed workstations. In field
test, the Domain Software Engineering Environment (DSEE) runs on
the firm’s workstations and the Domain network that links them.
DSEE provides the computer system designer with source code control,
configuration management, release control, advice and task
management and user-defined dependency tracking with automatic
notification. DSEE is an extension of software environments developed
for AT&T’s Unix, SofTech Microsystem’s Ada, and Xerox’s Cedar. It
is implemented as one program running at network nodes and is based
on five ‘‘managers’’—software that takes care of history,
configuration, tasks, monitoring, and advice. Geared to major system
efforts, Apollo uses DSEE to develop microcode, graphics software,
languages, and documentation. Future extensions will include structure
editors and interpretive debuggers.—H.H.

Lisp gets a lift from DEC

Designed to run on the Digital Equipment Corp (Marlboro, Mass)
VAX computer line and VAXclusters, Digital’s VAX Lisp package is said
to be the first fully-supported artificial intelligence product available
from and developed by a major computer manufacturer. The package
is aimed at programmers and researchers in industry, university, and
government activities, and is an implementation of Common Lisp, a
version of the language that is becoming a de facto standard for Lisp
programmers. The Lisp language was originally developed to
manipulate symbolic data as well as to compute with numeric values.
It is particularly useful in the development of programs representing
real-world objects, properties, or relationships between objects. Its
capabilities are especially important to artificial intelligence
programmers, since the programs they develop can simulate human
behavior and thought.—J. H.

©  COMPUTER DESIGN/July 1984




Step up
the performance
of your DEG system
with Dataram’s
_full range of
peripheral subsystems

Fujitsu’s Eagle, combined with Dataram’s S35
controlier, adds up to more than a high
performance alternative to DEC's UDA50
subsystem. This package of peripheral
performance conforms to DEC's MSC protocol
and gives you 474 MB of storage at a data
rate of 1.8 MB/sec. The S35/Eagle subsystem
interfaces to the PDP or VAX UNIBUS and
functions under all of DEC’s current
operating systems, including VMS.

“"Versatile” is the only word that can describe
our 7” D30 subsystem. it combines a 4"
start-stop/streaming cartridge tape unit and
an 8” Winchester. The D30 uses the 70 MB
CDC Sentinel cartridge drive and emulates
the TS11 or TSVO5. The Winchester emulates
RMO02, RK06/07, or the new UDAS0, and
provides 80 or 160 MB. The D30 operates
with all of DEC’s minicomputers: LSI-11,
PDP-11, VAX, and microVAX.

DATARAM S35/FUJITSU EAGLE

DATARAM D30

This RLO2-emulating subsystem for the Q-Bus
provides a 10.4 MB fixed/10.4 MB removable
Winchester along with an additional 20 MB
Wwinchester. Both 5" Winchesters are
directed by a single dual-board controller
which treats the total 40 MB capacity as
four logical RLO2S.

DATARAM D23

RX01/RX02/RX03 dual floppy subsystem
packaged in a compact 5%" chassis. Our
FD-311 and larger-capacity FD-511 come with
a dual-board controlier for the LSI-11 Q-Bus
or a quad-board controller for your PDP-11
and VAX UNIBUS.

——

DATARAM FD-311

Dataram Corporation O Princeton Road O Cranbury, New Jersey 08512 O (609) 799-0071 00 TWX: 510-685-2542

DEC, LSI-11, microVAX, MSC, PDP, Q-Bus, RK06 and 07, RLO2, RM02, RX01/02/03, TS11, TSV0S, UDAS0, UNIBUS, VAX, and VMS are trademarks of Digital Equipment Corporation
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UP FRONT

Joining forces to conquer the CAE market

When the leader in the installed user base of CAD/CAM systems decides
to form a joint venture with a hi-tech computer-aided electrical
engineering company the result could be a formidable force in the CAE
industry. Computervision Corp (Bedford, Mass) has joined with
Metheus Corp (Hillsboro, Ore) to form Metheus-Cv Inc, and to
design, develop, and market electrical CAE workstation products.
While Computervision has an installed base of CAD/CAM equipment of
over $1.25 billion worldwide, the company lacked good graphics
products for such applications as IC and PC board design. This joint
venture will be able to bring such products as gate array and PC board
design workstations to the market much faster. Metheus-CV, to be
headquartered in Hillsboro, Ore, will bring out turnkey workstations
for design engineers in the CAE/CAD/CAT/CAM application areas. The
joint venture agreement is predicated on Metheus shareholders’
approval and will be initially financed with $10 million from
Computervision at a rate of $1 million/month.—N. M.

Single-chip VMEbus controller replaces fistful of ICs

This month, Signetics Corp (Sunnyvale, Calif) will debut the computer
industry’s first single-chip VMEbus controller. The 23-pin DIP SCB68172
replaces up to 20 ICs (often on a separate board) that would otherwise
have to be used by a computer designer to implement a controller.
The chip’s main function is to arbitrate and switch bus-to-board and
board-to-bus signals at up to a 25-MHz rate. It achieves this speed by
means of Signetics’ proprietary high speed bipolar process and is
designed as a gate array using integrated Schottky logic. Two different
chip versions handle general-purpose or DMA-based controllers.
Propagation time for a clock input to become a clocked output is only
75 ns. This is achieved by operating the chip in a pipelined mode so
that there is overlap with the VMEbus address decoding cycle.—H. H.

Standards for future ADP systems are under development

Two American national standards for intelligent peripheral interface
under development concern logical device specific command sets and
logical device generic command sets. The work is under the auspices
of X3T9, the ANSI X3 technical committee on 1/0 interface. One goal of
the committee is to simplify the design, development, and utilization
of future automated data processing (ADP) systems. The project is on
specific command sets for disk drives and supports the proposed
intelligent peripheral interface standard currently underway within
X3T9. A major thrust in the generic command set effort is the
interconnection of masters to slaves within intelligent subsystems in the
areas of disk, tape, and communications requiring high speed data
transfer.—J. H.

P-System operating system to take on multitasking

Although p-System (SofTech Microsystems, San Diego, Calif)
operating systems sales pale by comparison with MS-DOS, the p-System
continues to gain in utility for computer designers and application
developers. The p-System licensee Network Consulting, Inc (NCI) of
Burnaby, British Columbia, will soon introduce a p-System Unix
emulator geared to vertical markets. IBM has purchased the NCI
p-machine emulator (through SofTech) and plans to incorporate it
later this year in a p-System version. The new version may have XT
support. NCI’s claim to fame has been its p-System speed—said to be
up to five times faster than IBM’s p-System speed. And, in September,
NCI will introduce a new MS-DOS compatible p-System.—H. H.
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Networking Your System?

Change a

12 Month Design Cycle
to
12 Days.

Time. Developm
Time to market.

If you're build
computer system aroun
you're in a race agamst :

Ethernet* gives you a

start, but the protocol softwar
and system integration efforts
can take as much as a year —
even longer. '

‘ pre !
' standard high-level protocol

software which runs on the

- end processor, and network a
plication software which runs

But now you can shorten that
design cycle. With EXOS™, from
Excelan. EXOS technology gives
you a complete LAN capability,

the host computer.

y with
in mtegratxen.

“Excellence in Local Network Technology

hardware and software, that sim-

ply plugs into your computer
system'’s backplane. Integration
takes next to no time.

*Ethernet is lemark of Xero

2180 Fortune Drive
San Jose, California 95131
(408) 945-9526 TELEX 176610

3. Multibus s & frader
Al
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your design cycle fron

months to 12 days. And get your
product to market before your
competition.

arporation. Q-Bus 1s a trademark of Digital Equipment Corporation
an, Inc , 1984, All rights Reserved



As you can see, the Tandon theory of vertical
integration doesn't leave much room for outside
manufacturers. That's precisely what we liked
about it from the start. And we've been right about
our hunch.

We're the leading manufacturer of microcom-
puter random access disk drives in the world. We
didn't get here by following in the paths of our
competitors.

Instead of piecing together someone else's
parts, we manufacture our own. We know every
detail about every part in all our drives. From
manufacturing the button head for the recording
head assembly, to producing our own plated
media, were involved with it all. As a consequence,
Tandon-built parts comprise 80% of the cost of our
drives. There’s a lot to be said for that.

Quality, for one thing, is a lot easier to control.
The toughest Tandon specifications are met every
step of the way. Revisions and improvements can
be implemented when they're needed, where
they're most effective, resulting in higher reliability.

HERE'S A TANDON
DISK DRIVE WITHOUT
TANDON-BUILT PARTS.

That tight control makes it easier for us to
keep our costs down, and manufacturing yields
high. Per unit savings mean the lowest overall
prices available. Which is obviously to your
advantage.

And since we're a supplier as well as a
manufacturer, well get your order to you quickly.
Well always deliver the drives you need when you
need them.

We've recently made a move to expand our
vertical integration even further. Our new $5 mil-
lion facility produces plated disks for use in all of
our Winchester drives. In keeping with Tandon
quality, cost-effectiveness, and advanced
technology.

All this is what we're calling vertical integra-
tion. A strategy we initiated before many of our
competitors even existed. But what it comes down
to for you is a reliable, high-performance disk drive
at the lowest of possible costs.

And, all theory aside, you just won' find a
better combination than that.

landon

THE DRIVING FORCE BEHIND THE SMALL COMPUTER INDUSTRY.

Tandon Corporation, 20320 Prairie, Chatsworth, CA 91311. (818) 993-6644, TWX: 910-494-1721, Telex: 194794. Regional Sales Offices: Boston (617) 938-1916 «
New York (201) 851-2322 « Atlanta (404) 934-0620 » Chicago (312) 530-7401 « Dallas (214) 423-6260 « Irvine (714) 669-9622 « Santa Clara (408) 727-4545 «
Frankfurt, West Germany 61072091, Telex: 411547 « London, England (0734) 664-676, Telex: 848411. Distributors: Hall-Mark, Kierulff, Schweber.
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COLORS YOU CAN COUNT ON

COUNT ON COLOR. Without even realizing it, we

are constantly responding to color stimuli every-

day, everywhere. Color attracts attention. Color

emphasizes. It distinguishes, accents and high-

lights. In essence, color communicates and that

really counts. And color is counting even more

as needs increase for information to be comprehended
faster, more accurately and with greater retention.

COUNT ON TC1040. For effective color

communications the TC1040 has a unique

4,913 color pallet — a powerful vocabulary

you can count on. Our color ink-jet system

prints up to 120 dots per inch, deliver-

ing crisp and clear type fonts, graphics and

images on a variety of media. Push button console,

flexible media handler and snap-in disposable cartridges

made operation as easy as 1-2-3. No complicated

procedures, no elaborate set-ups, no messy pens or

ribbons to replace. And the TC1040 is fast — full image-

seeking and bidirectional capabilities will print an
8 2" x 11” page in just one and a half minutes.

COUNT ON PRINTACOLOR. Since our intro-
duction of the first desk-top color ink-jet
printer in 1980, we have advanced ink jet

color technology to a high level of refine-

ment, sophistication and reliability. You can
count on our experience for putting quality
color into your business graphics, audio-visual
presentations, process control operations, scientific data
analysis, medical imaging. Whatever your application,
we're ready to put our unique 4,913 color communica-
tors into it. For details, write or call: Printacolor Corpora-

tion, 6040 Northbelt Drive, Norcross, Georgia 30071;

404-448-2675.

e 1411151001

See the PrintaColor TC1040 in Booth 1817 at SIGGRAPH CIRCLE 7




EDITORIAL

WHO CREATES THE JOBS?

Most engineers fervently believe that advanced technology in
general, and the computer industry in particular, benefit every-
body by creating new jobs, by improving the quality of life, and
by ensuring economic growth. We should not, however, assume
that the general public shares our optimistic outlook. A recent
poll conducted by Louis Harris and Associates for /JEEE Spectrum
magazine points out the discrepancy between the engineers’ view
of science and technology and that of the American public. Of
the IEEE members who responded, only four percent disagreed
with the statement that science and technology have done more
good than harm. Yet, in a Harris poll of a national cross section
of the public, 14 percent held this negative view of the technology
benefits.

Of course, engineers and the general public share some concerns about negative
aspects of technology, such as the threat of powerful military weapons in the wrong
hands, or the massive invasions of privacy made possible by computer and
communication systems. (After all, this is 1984). The real split between engineers and
the general public centers on the employment issue. The computer industry and
organized labor seem to have diametrically opposing views.

Engineers tend to blame labor unions for lagging U.S. productivity, while organized
labor points to the manufacturing jobs lost to automated and offshore manufacturing.
For example, in the Harris/IEEE poll, 72 percent of the engineers felt that U.S.
productivity was ‘‘only fair’’ or ‘“‘poor.”” Of the respondents holding this negative view,
80 percent blamed trade unions for the failure. Labor unions, and research
organizations favoring their viewpoint, claim that less than six percent of all new jobs in
this decade will be in high technology. Labor also points out the limited unionization
and low wages of clerical and production workers in high tech companies. For example,
production workers for the electronic components industry had an average annual
income of less than $14,000 in 1981.

A lot of pro-union propaganda is based on projections by the Bureau of Labor
Statistics, which show that the 10 occupations with the largest expected new job growth
are clerical or service jobs. None is directly related to high tech. In descending order of
employment growth projection for this decade, the occupations are as follows:
secretaries, nurses aids, janitors, sales clerks, cashiers, professional nurses, truck drivers,
fast-food workers, general office clerks, and waiters/waitresses. In reply, of course,
computer-industry advocates counter that one can prove almost anything with statistics.
The simplistic analysis by labor representatives overlooks the fact that every 100 high
tech jobs tend to generate about 70 jobs in regular industry and services. In other
words, secretaries may be working for engineers, or fast-food workers may be preparing
lunch for engineers.

A balanced view of the employment situation was presented by Leonard N.
Mackenzie, chairman and CEO of General Automation Inc, in a recent article for the
Los Angeles Times. He said, ‘‘There is no question that computers and automation
eliminate jobs. But there is also no question that computers and automation create new
jobs. They create a crying need for skilled specialized workers. They create pages of
want ads for various types of information handlers, from analysts and programmers to
word processor operators. The dilemma is easy to state and difficult to solve: How do
we move the workers displaced from ‘old’ industry to the jobs that ‘new’ industry will
offer?’”’ Mackenzie’s proposed long-range solution is to achieve a goal of adult computer
literacy via retraining programs subsidized by the federal government, and administered
by industry and organized labor.

e

Michael Elphick
Editor in Chief
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EMULEX IMPROVES
AND TAPE BACKUPB

Emulex sets the pace with three great storage subsystems for the
full range of DEC QBus and Unibus systems. Whether you need
Winchester disk, cartridge disk, %4" streaming tape, or a combination
unit, you'll be a step ahead with Emulex.

INTRODUCING VAULT."

Emulex rises above the competition with the Vault” This
70-MByte tape subsystem is built around the CDC Sentinel
14" cartridge tape streamer and uses Emulex’s own TCO5
(QBus) or TC15 (Unibus) tape coupler to interface with
your system. The Vault is totally software transparent to
standard TS11 software. So this compact tape unit looks
just like a big ¥2" TS11 subsystem to your operating system
and diagnostics.

Vault comes complete with power supply in a single com-
pact cabinet. It's the perfect backup unit for smaller QBus
systems such as the MICRO/PDP-11 and MICRO/VAX.

PRESENTING SABRE.

SABRE™ is a sharp solution for LS| users who need more
storage and backup. It packs 31.2 MBytes of main storage
ontoa b%" Winchester and 10.4 :

MBytes of backup onto a
removable 8" cartridge disk.

And since SABRE
is an exact RLOZ emulation, all existing operating
and diagnostic software can be used as is.

SABRE is 5%" high and slips into any 19" RETMA
enclosure. A desktop version is also available. Both
come complete with power supply, host adapter and
connecting cables.

SABRE needs only one-eighth the space and one-
quarter the power of four RLOZs. And it eliminates
the need for a separate system bootstrap, bus ter-

-minator and clock control board.

*DEC, QBus, Unibus TSH MICRO/POP1L, MICRO/VAX, L3I
and RLOZ are trademar lD;l al Equipment Corporation
€OC and Sentine! Miaoevm s of Cantral Data Carporat VAULT

v
GSA Contract ¥ GSOOKBA01S5575 Y WRITE PROTECTY FALT




EC DISK STORAGE
LEAPS AND BOUNDS.

ANNOUNCING MEDLEY."

Emulex has another winning combination with the Medley™
Winchester cartridge tape subsystem. It gives you either 35 or 110
MBytes of formatted storage and up to 70 MBytes of stream-

T ing tape backup. The Medley is fully software transparent
. E. A" ;% . & to the operating system and diagnostic software of

. - QBus and Unibus CPUs. And it uses the powerful
- ' and versatile Small Computer System Interface
(SCSI) which keeps your options open for peripheral
expansion.

Medley is interfaced to the system with a TCO5/
TC15 tape coupler and a UCO2 (QBus) or UC12
(Unibus) host adapter. By using the Mass Storage
Control Protocol (MSCP), the UC02 and UC12
allow the operating system to utilize the precise char-
acteristics of the Winchester disk drive without
patches or modifications to the operating system.

For convenience, Medley’s disk drive, tape drive
and power supply all fit into an attractive cabinet that
easily mounts in a standard 19" rack. The Medley is also avail-
able in an attractive desktop version.

Find out how Emulex subsystems can keep you ahead of

the game. Call toll-free (800)

' 8547112, In California (714)
662-5600. Or write Emulex i, B s
Corporation, 3545 Harbor .
Blvd., PO. Box 6725, Costa EMULEX
Wesa, CA 32626, The genvine alternative.
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ABOVE ALL OTHERS

= ]

10MB TO 520MB
0-BUS WINCHESTER

® 10, 20, 40, 70, 140, 520MB
® 65MB "4" cartridge tape or

® 2MB dual 8” floppy (RX02) backup

520MB Winchester . .
20MB Winchester/

2MB Floppy ........

-12295.00
512KB
4995.00 2MB
CI-MICRO-11

MULTIBUS MEMORY
512KB T0 2 MB EDC

® Error Detecting and Correcting (EDC)
® Faster Access Times

SINGLE QTY. PRICE.

Without/EDC W/EDC
895.00 1495.00
4775.00 5775.00

COMPARE PRICING $7,850.00*

* $7,850 includes 11/23+ CPU, 256KB, 20MB (RL02) winchester, 2MB
(RX02) dual 8” floppy, 4 x 8 backplane all in a rack mount chassis or

table-top enclosure.

“OFFERING QUALITY WITH AFFORDABLE PRICING”

o\ Chrislin Industries, Inc.

l 31352 Via Colinas ®'Westlake Village, CA 91362 e 818-991-2254

TWX 910-494-1253 (CHRISLIN WKVG)

Q-BUS, RX02, RLO2 are trademarks of Digital Equipment Corporation. MULTIBUS is a trademark of Intel Corporation
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The Cost Efficient EPROM Programmer!

QOUTHFRN COM' UTER CORP

DISPLAY [] Bright 1" high
display system [] Progress
indicated during programming
[ Error messages

KEYBOARD (] Full travel entry
keys [J Auto repeat [] Illumi-
nated function indicators

INTERFACE (] RS-232C for
data transfer [ 110-19.2K
baud [J X-on X-off control of
serial data

FUNCTIONS [ Fast and stan-
dard programming algorithms

F’BF:F? HA

[ Single key commands

[ Search finds data strings up
to 256 bytes long [] Electronic
signatures for easy data error
L.D. [0 "FF" skipping for max
programming speed [] User
sets memory boundaries [ 15
commands including move,
edit, fill, search, etc. functions
[ Extended mode reads
EPROM sets

GENERAL (] Stand alone
operation, external terminal
not needed for full command

Shown in test mode.

set [] Total support [] 28 pin
sockets [ Faulty EPROMS indi-
cated at socket [] Programs 1
to 128K devices [ Built in
diagnostics [] No calibration
required [] No personality
modules to buy [ Complete
with 128K buffer [J Only

$995.00
COMPLETE

Dealer inquiries welcome.

SOUTHERN COMPUTER CORPORATION
3720 N. Stratford Rd., Atlanta, GA 30342, 404-231-5363
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. TheleleVideo 970. :
Nothing tops it for performance and design.

The TeleVideo® 970. The
world’s most advanced ANSI
video display terminal.

It's equipped with the ANSI
X3.64 standard so nothing can
top its communications capabil-
ity. And clear ergonomic supe-
riority means nothing can top
the 970 for user comfort and
enhanced productivity.

Unsurpassed Ergonomics

The 14-inch, non-glare screen

tilts at a touch and displays

up to 132 col-
el umns by
e A+ 24 lines.

=\ # 71 There are
T I (T [ “ double

\ ‘\ “ high,

=
=

\

Sl L L/

14" TILT-SCREEN

double wide characters and

an excellent selection of visual
and graphic attributes. For an
almost endless array of displays
and forms.

The Power of ANSI

The 970 is compatible with
the DEC VT-100/52; but offers
more of the kind of power you'd
expect to find at the top. Power
that emanates from ANS|I—
the universal language of data
management equipment.

Power that is more effectively
directed by 16/32 program-
mable, non-volatile function
keys, logical attributes, a 256
character downloadable soft
font, and an optional Tektronix

4010/4014 graphics board.

This is the one terminal
TeleVideo — and every other
manufacturer— can't top. Cet a
demonstration from one of our
regional
offices
today.

The
970
promises
state-of-the-
arttechnology | i
you can use with J ”’fv%v?é’“ﬁ%ﬁ
confidence, with peace LI
of mind.

The promise that has made
TeleVideo the number one
independentterminal company

W{—; 8

in the world.

TeleVideolerminals

@ Televideo Systems, Inc.

California/5anta Ana
California/Sunnyvale

Georgia/Atlanta (404) 4471231

(714) 476-0244  llinois/Chicago
(408) 745-7760 Massachusetts/Boston (617) 890-3282
New York/New York

(312) 397-5400 Texas/Dallas
Central Europe (3

(516) 496-4777 Northern Europe
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(214) 2
1) 2503-35444
(44) 9-905-6464 Equipment Corporation

258-6776  Southern Europe (33) 1-686-4412

DEC is a registered trademark of Digital



Computers can not only
add and subtract. They can divide.



[RACAIL]

To shorten your electronic design times, you can provide
your project teams with Computer-aided Engineering, Design and Manufacturing
systems. And those systems will do their individual jobs very well.

However.

As soon as you try to transfer the data generated by your
engineers to the design stage (not to mention manufacturing) you'll find you have a
problem. Because none of the systems are fully compatible with each other. Engineer-
ing can't get along with Design. Design can't get along with Manufacturing. And vice
versa. Worse still, when the systems can't get along, neither can the people using
them. So instead of state-of-the-art, you end up with something akin to a state of war.

The solution, of course, is to work with
one company that can handle the entire project from be-
ginning to end. A company with a full range of modular
systems for every stage of every electronic design project.
All fully integrated around a common data base.

That company is Racal-Redac.

With Racal-Redac, you can solve
today's problems without creating new problems for
yourself tomorrow. Because all the system modules
were designed to work together, and grow with you as ,
Your needs grOW- Finally, a totally integrated

Read that last paragraph again. We at i i e
Racal-Redac are talking about a range of complete, totally integrated systems which
work for you through every stage of the design cycle.

Only unlike other companies, what weTe talking about isn't a
vague promise for the future. Racal-Redac systems are already hard at work right now
in over 1,000 electronics companies around the world. Any one of which we will be
happy to discuss in considerable detail.

Just clip your business card to this ad. Or write. Or call. But don't

wait for someone else to work it out. Because
the alternative to integration is disintegration. RACAL'REDAC
Linking Concept to Product

Lyberty Way, Westford, MA 01886  (617) 692-4900

CIRCLE 14






Your Mentor now makes
design engineering
four steps faster.

The concept of Computer-Aided
Engineering has now reached its
logical and highly productive
conclusion:

A non-stop path from schematic
entry to debugged prototype hardware.
One that anticipates all your engineer-
ing needs and has the right tools
waiting every step of the way.

The Mentor Graphics IDEA 1000.

Capture schematics and

creativity as well.

With Mentor’s powerful graphics-
driven interface, the transition from
concept to symbolic circuitry has
never been faster.

And in addition to “‘flat”
schematics, the IDEA 1000 lets you
create an entire hierarchy of design
data. From function diagrams down
to transistors, you have a better
conceptual grasp of your design.

Save time and money

through simulation.
Mentor’s digital and analog circuit
simulators let you bypass much of

the expense and labor associated
with breadboard prototype circuitry.

These simulator tools simply access
the software version of your design
which resides in the IDEA 1000
system database. You head off most
hardware problems before they're
even physically realized.

Automate physical
layout tasks.

When you’re ready to take your
design to physical layout, Mentor’s
integrated tool set tracks right along
with you.

Our CADISYS gate array layout
tools deliver true state-of-the-art
performance. The entire gate array
layout process can be completely
automated from start to finish.

Use integrated
logic analysis.

Mentor Graphics completes the hard-
ware design cycle through MIDAS 7000,
a fully integrated logic analysis system.

The same Mentor workstation that
helped you produce your hardware

will now help you verify its function-
ality. You can even compare real-time
data acquisitions with earlier
simulation runs.

Your Mentor puts

it all together.

The IDEA 1000’s computerized and
integrated design environment is the
key to faster, better electronic
engineering. Contact us and we'll
show you why.

Menior

Mentor Graphics Corporation
8500 S.W. Creekside Place

Beaverton, OR 97005
(503) 626-7000

Mentor Graphics (U.K.) Ltd.

Phone: 0734-884888

Mentor Graphics (Deutschiand) GmbH
Phone: 089/319-1003

Mentor Graphics Japan Co., Ltd.
Phone: (03) 989-7950




When you're designing a
first-rate computer system,
it doesn’'t make sense

to compromise with

a second-rate monitor.

Consider PGS instead. We
make three no-compromise mon-
itors, all fully compatible with the
IBM-PC, to match your require-
ments and your budget.

High resolution PGS set the
price/performance standard for
high resolution RGB color monitors
with the HX-12: .31mm dot pitch,
690 dots horizontal resolution, and
precise color convergence for a
crisp, sharp image.

Super resolution And, when
your specifications call for super
resolution, there’s our no-compro-
mise SR-12: an RGB monitor with a
horizontal scan rate of 27.5 KHz
which supports 690x480 resolution
in non-interlaced mode.

Monochrome For price/perform-
ance in a monochrome monitor,
we’ve set the standard with the
MAX-12: our amber monitor with
dynamic focusing circuitry which
ensures sharpness not only in the
center but also in the edges and
corners.

The monitor to meet your
needs

All three PGS monitors are
engineered for no-compromise
performance to offer you a cleaner,
sharper image than any other
monitor in the same price class.
The HX-12 and the SR-12 both
feature uncompromising color con-
vergence for crisp whites without
color bleed. The MAX-12 offers im-
pressive clarity in an amber phos-
phor monitor that runs off a
standard monochrome card—
no special card is required.

PGS

At PGS, our no-compromise
approach includes all the details,
too, from non-glare screen to a
shielded cable—standard features
on all PGS monitors, color or
monochrome.

Call us at 800-221-1490

Compare your specifications to
ours, listed below. Then call us at
800-221-1490 and we’ll send you
a fully detailed spec sheet plus
everything else you need to know
about all three no-compromise PGS
monitors.

Don’t compromise. Look to PGS
for the image your eyes deserve.
%GS Princeton
- » Graphic Systems

1101-1 State Road
Princeton NJ 08540
(609) 683-1660

TLX 6857009 PGS Prin

Nationwide service provided by
Bell and Howell Service
Company and MAI Sorbus
Service Company.

delivers 3 no-compromise
ways to improve your image

CRT
Input Signals

Video Bandwidth
Scan Frequencles
Display Size
Resolution

HX-12 SPECIFICATIONS

Misconvergence
Display Colors

Characters
Input Connector

12" Diagonal, 76 degree, In-Line Gun, .31mm dot pitch
black matrix, non-glare surface (NEC 320CGB22)

R, G, B, channels, Horz Sync, Vert Sync, Intensity —
all positive TTL levels

15 MHz
Horizontal: 15.75 KHz Vertical: 60 Hz
215mm x 160mm

Horizontal: 690 dots
Vertical: 240 lines (non-interlaced)
480 lines (interlaced)

Center: .6mm max Corner: 1.1mm max

16 colors (black, blue, green, cyan, red, magenta,
yellow, white, each with 2 intensity levels)

2000 characters (80 characters x 25 rows—8x8 dots)
9 Pin (DB9)—cable supplied to plug directly to IBM PC

CRT

Input Signals

Video bandwidth
Scan frequencies

Display size
Resolution

MAX-12 SPECIFICATIONS Input Connector

12" Diagonal, 90 Degree, non-glare surface
(P 34 Phosphor)

Video signal, Horz Sync, Intensity—positive TTL leve
Vertical Sync—negative TTL levels

18 MHz

Horizontal: 18.432 KHz Vertical: 50 Hz

204mm x 135mm

Horizontal: 900 dots Vertical: 350 lines

9 Pin (DB9)—cable supplied to plug directly to IBM PC

CRT
Input Signals

Video bandwidth
Scan frequencies
Display size
Resolution

Misconvergence
Display colors

SR-12 SPECIFICATIONS

Characters
Input Connector

12" Diagonal, 90 Degree, In-Line Gun, .31mm dot pitch
black matrix, non-glare surface

R, G, B channels, Horz Sync, Vert Sync,
Intensity—all positive TTL levels

25 MHz
Horizontal: 31.5 KHz Vertical: 60 Hz
215mm x 160mm

Horizontal: 690 dots

Vertical 480 lines (non-interlaced)
Center: .5mm max Corner: 1.0mm max

16 colors (black, blue, green, cyan, red, magenta,
yellow, white, each with 2 intensity levels)

2000 characters (80 characters x 25 rows)
9 Pin (DB9)—cable supplied
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LETTERS TO THE EDITOR

llliteracy as a ploy

I have enclosed a clipping from a show
issue of the Houston Business Journal. It
relates directly to the form of propaganda
your recent editorial trounced. [The pub-
lished item concerns a discussion of the
Houston Computer Showcase Expo, part
of which consists of ‘““The New Literacy:
An Introduction to Computers,’” devel-
oped as an accredited telecourse for the
Public Broadcast System. This series of
25 half-hour segments was ‘‘produced by
the Southern California Consortium and
is an Annenberg/cPB project.”’]

I thoroughly agree with your premise
[see the editorial, Computer Design,
February 1984, p 11] that the ‘“‘threat of
computer illiteracy’” is hogwash, and I
think it actually ends up being a subver-
sion of educational material, educators,
and students for commercial purposes.
PBS has been duped, colleges are being
coerced (by those of alma mater colors
blue or red), and we must give pity to a
foundation such as Annenberg that has
been so completely dumbfound that it
spends over $1 million and two years to
foist such propaganda on an even larger
audience. Free college credit! Who
wouldn’t sign up? And, look who’s
“‘pushing’ the product—an educator’s
journal? No. A “‘showcase expo’’ or trav-
eling sideshow of computers and acces-
sories. Something smells fishy. Who is the
Southern California Consortium? They
are not listed in the Encyclopedia of Asso-

ciations. Maybe they are innocent, too—

and short-sighted.

Even the Showcase Expo added an ele-
ment of legitimacy to the proceedings by
scheduling a presentation by a small com-
puter college—one whose entire catalog
consists of two one-hour presentations for
buying a computer and for buying
programs.

I’ll stop right here and give credit where
credit is due. The instructors from Deci-
sion Makers are good, very energetic, and
know the product. If copious notes were
taken the general audience of first-time
system buyers would come away with
some absolute gems of wisdom and advice
well worth remembering. That’s heavy
stuff, and seems to contradict my point.
In fact, however, it strengthens it. The
first-time buyer needs Decision Makers
and other professionals. The need is real
and their service is valuable. But these
decision makers should not exist.

Even today—with the adolescent pains
and confusion—users should not accept

a product that is misdirected, incomplete,
and useless 85 percent of the time. (I will
stake the gold on the moon that 99.44 per-
cent of all “‘personal computers’’ are not
used for personal or professionally pro-
ductive activities during more than 6
hours of every week in a year.) The par-
ents of this growing child have spent so
much time traveling to the bank, they
have forgotten that any growing thing
needs careful monitoring and outside
assistance and direction. If the ‘‘computer
industry’’ is not being deliberately mis-
directed, it is lacking direction.

I read (or try to read) several publica-
tions that represent a fairly good vertical
slice of the computer industry. This does
not make me an expert. I own and use
(maybe 4 hours a week) a personal busi-
ness computer with dozens of programs.
This does not make me an expert. I spend
20 to 30 hours a week working with com-
puter systems (halls stacked with old
printouts). This does not make me an
expert. No one is.

I am an educated user, an angry buyer,
and a frustrated keypuncher. I’ve had to
learn how to type. I’ve spent hours learn-
ing what control codes are, had to dabble
with assembly language to make a simple
printer work, and taken time and money
to find the perfect patches to my existing
software—in order to use it. Why have
I, and hundreds and thousands of others
like me, done this? We are not masochists,
though some may wonder. We’ve had no
choice.

Does anyone who has a need for a pro-
grammable calculator spend hours and
hundreds of dollars learning how calcu-
lators work, what language is used, what
memory form is available, or how to
“‘interface’’ it to other devices? No. It is
a simple tool. It is bought as a tool,
looked at and evaluated as a tool—nothing
more, nothing less. Why is the ‘‘personal
computer’” different? Because someone
says so? No. If your car is less than a few

years old, it contains a computer of sorts.
Do you care how it is programmed or
whether the data bus is 4, 8, or 7 bits
wide? Do you know what the clock rate
is? Who cares? As long as the car starts,
runs efficiently, and stops when I tell it
to—that is all that matters.

Computer illiteracy is a threat, but to
the computer industry, not society. Why?
Because the buying public does not know
enough to make an intelligent purchasing
decision about today’s systems. And if
people are confused, they get frustrated
and refuse to spend money. Therefore,
‘“‘we must educate them.’’ Is it a conspir-
acy? You be the judge, then yell and
scream till someone starts listening. My
screaming is at an end.

I leave you with a thought of what the
personal computer should be. There is a
device sitting on my desk that is, for all
intents and purposes, a pretty black box.
When queried, it comes back with a list
of activity choices. I respond to a request
for needed input in a manner that is con-
venient to me, not the machine—self-
explanatory, courteous, and forgiving of
errors. Output is quick and readable.
Whether it is printed or displayed, my
mind’s eye finds the presentation clear
and restful. At home, my wife (remember
the computer illiterate?) needs a menu.
She walks into the study, flips on the
terminal/console/TTY/gadget, and the
system asks ‘“Who are you?’’ She re-
sponds with her name. It replies with a
personalized set of activity choices from
which she chooses No. 3 and tells it
‘“‘peanut butter fudge,”’ etc. Notice the
personalized activities? I did not sit down
with volume four, start at page 273 and
create them several hours later. The sales-
man did it for me out of a master list at
the store. Printer hookup? The salesman
did that—and it works without any
patches, even with my three-year-old
Daisy from Holland. Do I care how many
lines in the cable are used? Ask me. I dare
you.

A. A. lverson

ARCO Chemical Co

PO Box 777
Channelview, TX 77530

(continued on page 24)
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LETTERS TO THE EDITOR

(continued from page 23)

AcM considers standardization

Harvey J. Hindin’s excellent article,
“‘Graphics Standards Finally Start to Sort
Themselves Out,”” (Computer Design,
May 1984, pp 167-180) unfortunately
promulgates an inaccurate view of the
Association for Computing Machinery’s

(ACM’s) current status regarding
standards.
ACM has not voted to become a

standards-making body such as the IEEE,
much less adopt the Core system as a
graphics standard. What Ac™m has done
is recognize that there would be advan-
tages to the industry if it were to adopt
such a role, and has voted to look into
becoming a standards-making body simi-
lar to the IEEE and a number of other
professional societies. A firm decision has
not yet been made and is dependent upon
further debate and deliberation.

Even if AcM does decide to take on
such a standards responsibility, there is
no guarantee that it will take on the task

of formally standardizing the Core system.
I am sure that will require additional dis-
cussion, including some exacting consid-
eration of the benefits to be achieved
versus the costs (social and financial) to
be borne before any action is taken.
My personal belief is that there is no
reason why the Core system, which is a
de facto standard, cannot be formalized
further. Doing so could provide a benefit
to those graphics users who are committed
by inclination or investment to the Core
system but does not mean that efforts on
the Graphical Kernel System will be hin-
dered. For the most part, I cannot under-
stand the either/or aspects of this debate
any more than I can understand other
concepts that do not admit alternatives.

Jon A. Meads

Jon Meads and Associates
2516 NE 19

Portland, OR 97212

Multiple translations
The May 1984 article on ‘‘Disk Transla-
tion Software Solves Format Mismatches’’
(pp 123-128) failed to include our transla-
tion product, CROSSDATA. This product
has been accepted by several OEMs for
their IBM-compatible personal com-
puters. These companies include Colum-
bia, Corona, Compaq, Durango, Eagle,
Monroe, Northstar, osM, Panasonic,
SEEQA, Sperry, Televideo, and Zenith.
With CROSSDATA, you can convert
data/text file formats from CP/M to
MS/PC-DOS and back again on any IBM or
comparable computer. CROSSDATA is a
self-contained program and does not re-
quire any additional hardware or software
to run. CROSSDATA runs under MS/PC-
DOS 2.0 Or 2.1.

Rene Vishney

Award Software, Inc
236 N Santa Cruz Ave
Los Gatos, CA 95030

87FORTRAN/RTOS"™ - our adaptation
of the Intel Fortran-86 Compiler generates in
line 8087 code using all 8087 data types
including 80-bit reals and 64-bit integers. The
compiler uses the Intel large memory model,
allowing code/data structures of a full mega-
byte, and supports overlays. Includes RTOS
and support foroneyear............ $1350

87PASCAL/RTOS" is Intel's ISO-
Standard Pascal with 8087-8088 exceptions.
These make it possible to use all the 8087 data
types directly, while generating modules in
one of the three Intel Memory Models. Includes
RTOS and support for one year ...... $1350

RTOS DEVELOPMENT PACKAGE
includes 87FORTRAN, 87PASCAL, PL/M-86,
Utilities, TXScreen Editorand RTOS. . . $2500

RTOS—
REAL TIME MULTI-TASKING/
MULTI-USER EXECUTIVE

RTOS is a Micro Ware configured version of
iRMX-86. Includes ASM-86, LINK-86, LOC-86,
LIB-86, and the ROM Hex Loader ..... $600

87BASIC/INLINE™ generates inline
8087 code! Converts the IBM Basic Compiler
output into an assembly language source listing
which allows the user to make additional
refinements to his program. Real expression
evaluations run five times faster than in
87BASIC.

[ |
M’C P.O. Box 79
Kingston, MA

02364
(617) 746-7341

Ware
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Microway™ 8087 SUPPORT and FORTRAN

MWS-286™ Configured to your specifica-
tions, our computer runs RTOS-286 or XENIX
Includes one Intel compiler, seven slot multibus
chassis, hard disk, streaming tape backup and
Intel Service Contract. Six to twenty times faster
T o B e e s o R CALL

87BASIC" includes patches to the IBM
Basic Compiler and both runtime libraries for
USER TRANSPARENT and COMPLETE 8087
support. Provides super fast performance for
all numeric operations including trigono-
metrics, transcendentals, addition, subtraction,
multiplication, and division.

87MACRO"™ - our complete 8087 software
development package. It contains a “Pre-pro-
cessor,” source code for a set of 8087 macros,
and a library of numeric functions including
transcendentals, trigonometrics, hyperbolics,
encoding, decoding and conversions. .. $150

87DEBUG"™ - a professional debugger with
8087 support, a sophisticated screen-oriented
macro command processor, and trace features
which include the ability to skip tracing through
branches to calls and software and hardware
interrupts. Breakpoints can be set in code or
on guarded addresses in RAM . .. ..$150

FOR—->BAS" - a library of interface routines
which allow MS Fortran programs to call the
IBM Basic Compiler library and access
features such as the RANDOM NUMBER
GENERATOR, SOUND, PLAY, DRAW and
SCREEN commands............... .$150

You Can
TalkToUs!

8087-3 CHIP... $175

including DIAGNOSTICS and 180-day warranty
64K RAM Upgrade............ $47.50
87/88GUIDE - an excellent tutorial on

writing 8087 code and interfacing it with
compilers. Full of code that runs! .......... $30

MATRIXPAK™ manages a MEGABYTE!
Written in assembly language, our runtime
package accurately manipulates large matrices
at very fast speeds. Includes matrix inversion
and the solution of simultaneous linear equa-
tions. Callable from MS Fortran 3.2, 87 MACRO,
87BASIC, and RTOS................ each $150

MICROSOFT FORTRAN 3.2...s239
MICROSOFT PASCAL 3.2...... $209

These IEEE compatible compilers support
double precision and the 8087

MICROSOFT C COMPILER includes
Lattice C and the MS Librarian $350

LATTICE C with 8087 support....... $350

SCO XENIX Mwerosorr
Unisource VENIX/86
FLOATST Tor'MS'C ... vvnviane
SuperSoft Fortran 66 ..........

Computer Innovations C86 ................ 345
SIS ARPLEKRPEUSIPC: . L. et i 500
TURBOIPASCAI: & T M o5 Fe bk o 45

TURBO PASCAL with 8087 Support........ 85
HALO GRAPHICS C

GRARH AT & P ron s 1528 e e 125
ENERGRARHIGS 5 oo i msisirs vacs 295
Professional BASIG .....ivee . i vonnerinsies 295
COSMOS REVELATION................... 850

SuperCalc Il with 8087 Support......... CALL
MAYNARD WS1 HARD DISK
MAYNARD WS2 HARD DISK
266K BAMICHIBS . s niwyvs cosns spis i CALL

NO CREDIT CARD SURCHARGE
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The Strategic Supplier
Is Armed With More
Than Past Experience
To Respond To

Future Needs.

Evolving product requirements are a moving target
in a changing marketplace. Material innovations for
creative designs must be based on the commit-
ment of time and effort to get to know an industry
inside out. Because, in the final analysis, thorough
research and innovative thinking are the bottom-
line chemistry of advanced technology.

GE Plastics does its homework to help your com-
pany keep moving forward. Total involvement and
understanding of your key challenges translate to a
diverse range of engineering plastics. Moreover,
we want to share with you the support of GE
Plastics’ worldwide application development
centers, customer testing and prototyping facilities,
and one-on-one, knowledgeable technical support.

The strategic supplier is one who anticipates where
you're going and stays with you every step of the
way. The strategic supplier is General Electric
Plastics.

sheet/film/foam/resin

ULTEM®

foam/resin

foam/resin

XENOY*

resin

LEXAN" NORYL VALOX®

film/foam/resin

® Registered Trademarks of General Electric Company

We bring good things to life.

GENERAL @3 ELECTRIC
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NEVER HAS SO LITTLE MEANT
SO MUCH.

In the last decade, we've
opened more technological gates
than anyone.

In both CMOS and bipolar.

Our 11,000 gate 2 micron CMOS
array is just part of the story. We
also offer TTL up to 2,000 gates. ECL
to 3,000 gates. And 400 to 11,000
gate CMOS arrays. Not to mention
our 100K- and 10KH-compatible
ECL arrays.

Of course, a gate array is only
as good as the people behind it.
And at NEC, we have some of the
best support engineers. Ready to
help you take your design from start
to finish.

With easy-to-use CAD tools.
And sophisticated software capable
of simulating up to 20,000 gates.
All available at our 18 customer
design centers, worldwide.

As for quality, we offer 100%
burn-in, standard. At no extra cost.
And you won't have to wait long
to get it. Our turnaround is as
quick as 8 weeks.

So next time you need a gate
array, weigh your alternatives.

Then call NEC.

WERE TAKING ON THE FUTURE.

For the fastest response to your questions or for more detailed information,

call us TOLL FREE at 1-800-556-1234, ext. 188. In California, call 1-800-441-2345,
ext. 188

NEC national sales offices: Woburn, MA (617) 935-6339 - Melville, NY (516)
423-2500 - Poughkeepsie, NY (914) 452-4747 - Ft. Lauderdale, FL (305) 776-0682 -
Norcross, GA (404) 447-4409 - Columbia, MD (301) 730-8600 - Arlington
Heights, IL (312) 577-9090 - Southfield, MI (313) 559-4242 - Bloomington, MN
(612) 854-4443 - Austin, TX (512) 346-9280 - Dallas, TX (214) 931-0641 -
Orange, CA ((14) 937-5244 - Cupertino, CA (408) 446-0650

€ 1984, NEC Electronics Inc
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means high-performance
with 35ns access times

When you're looking for top memory performance in your
system, look to today's leading supplier of high-speed static
RAMs...INMOS. Because INMOS gives you a choice of
speeds, organizations, power dissipation and packaging. Which means

ERBEERE

you can optimize your designs, without compromising on cost or performance.

High speed. The INMOS family of fast static
RAMSs deliver access times of 35, 45, and 55ns.
Perfect for high-performance tasks such as
buffer memories, graphics, and main-store
memory. And they give you a low-cost alterna-
tive to expensive 35ns ECL parts. Choose our
by-1 organization for deep memory. Or the
by-4, which also offers versions with 30 and
40ns chip-select access times, for writeable
control store and cache memory. Most versions
are available in plastic DIPs, ceramic DIPs, and
chip carriers.

Low power. For high performance combined
with low power, INMOS offers plastic packaged
SRAMs with 70 and 100ns chip-enable access
times in by-1 and by-4 organizations. Both have
maximum power dissipation of 495 mW active,
83 mW standby. The by-4 organization is also a
better alternative to 2Kx8 SRAMs in many
high-speed applications. Best of all, they're both
low cost. Here's your answer for fast systems
that are power critical and price conscious.

Military versions. When you need fast RAMs
you can trust in hostile environments, INMOS
can supply 55 and 70ns parts with specs guar-
anteed over the full military temperature range
of -550C to 125°C. These parts, available in side-
brazed ceramic DIPs, chip carriers, and flat-paks,
conform to MIL-STD 883B processing, including
screening to class B Method 5004 and quality
conformance to Method 5005.

Check the chart. With all these choices, its
easy to see why INMOS is the leading high-speed
RAM supplier. Look for the part you need, then
call an INMOS distributor for complete details.

Power (mW)
Organization  Speed (ns) Active Standby Part No.
16Kx 1 35 660 [ 3148; IMS1400-35
45 660 110 IMS1400-45
55 660 110 IMS1400-55
70 495 83 IMS1400-70L
100 495 83 IMS1400-10L
4K x4 45 605 165 IMS1420-45
55 605 165 IMS1420-55
70 495 83 IMS1420-70L
100 495 83

IMS1420-10L

INMOS Distributors: Anthem Electronics,
Arrow Electronics, Falcon Electronics,
Future Electronics, Lionex Corp.

E3INmo

P.0. Box 16000 e Colorado Springs. Colorado 80935 (303) 630-4000
TWX 910/920-4904 * Burlington, Mass. (617) 273-5150

San Jose, Calif. (408) 298-1786 ¢ Torrance, Calif. (213) 530-7764
Minneapolis, Minn (612) 831-5626 ¢ Baltimore, MD (301) 997-2947
Whitefriars ® Lewins Mead e Bristol BS1 2NP ¢ England

Phone Bristol 0272 290 861 * TLX: 444723

inmos. and IMS are trademarks of INMOS' Group of Companies.
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WE'VE BEEN OVER THIS
A MILLION TIMES.




And all that repetition led to another break-
through —the first E2ROM with million cycle
endurance.

Thanks to our proprietary Q-Cell™ technology,
every byte of every 5516 A can be written at
least a million times. In current designs, that
makes write failures about as common as carbon
paper at Xerox headquarters.

And if you check the features—8-bit by 2K
organization, 200ns read time, on-board latches
and timers, 5V power, and inherent non-volatility
—you'll realize the 5516 A even competes with
bulky CMOS-battery back-up combinations in
selected applications. The first E2 ever to be a
contender for static RAM designs.

But we knew all along the 5516 A would make

history. It's happened before.

When we introduced the world's first 5V E2.
The first 64K. The fastest-ever byte-write time,
Imsec. The original Silicon Signature™ Our
exclusive DiTrace™

And now, unique Q-Cell technology in an E2
you can write over and over again.

This time, we're making history by repeating
ourselves.

For more information on
the world's most enduring,
full-featured E2ROM call
us at (408) 942-1990, or
write Seeq Technology, 1849
Fortune Drive, San Jose, California 95131.
Or circle number 11 on reader service card.

© 1984 Seeq Technology, Inc



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

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

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

The VISUAL 500 provides selectable emulations s -
of the DEC VT52; Data General D200, Lear Siegler VISUAL 500/550
ADMBA," and Hazeltine 1500 terminals. The . e
VISUAL 550 is DEC VT100" protocol-compatible |
as well as a character or block mode terminal ‘ WS?ML ?'G”AL ENGINEERIG o SEL
which complies to the ANSI X3.64 standard. ; 500 | 550 | VT640S | VT640 | DOGSOS | DQGSOM | PLUS | SG200 | S6480
Call or write for a free comprehensive refer- —verical Resolution 55 565 |20 (480 | 240 | 480 |20 | 240 | 480
ence booklet on graphics terminals including | Horizontal Resolution 768 768 | 640 640 | 800 | 800 | 1225 | 1205 | 780
a glossary of graphics buzzwords. Dot Density Ratio 1:1 ‘? 1:1 120 add i da i 14 |14 1
| Screen Size We oL o B aipan it hagr . LAt g
| Tektronix 4014 Compatible [STD [STD | NO (N0 | NO SO |NO [ STD [SD
Data Tablet Support STD |STD [NO (N0 | OPT | OPT |[NO | NO |NO

| MultiVendor Printer Support | STD STD 0PT OPT OPT OPT OPT | OPF |OPT |
18 Dir. Cross Hair Cursor STID | STD NO NO NO NO OPT |OPT |OPT |
| Programmable Function Keys|STD [ STD | N0 [NO | NO NO |N0O [NO INO |
| Tilt/Swivel Enclosure §TD | STD NO (N0 | NO NO NO [NO {NO |
| Compatibility V152 | VT100 | VTI00 | VT100 | VTI00 | VTL00 |VT100 | VT100 | VT100 |
i ADM3A | VT52 | VI52 | VI52 | VI52 | V152 | VI52 | VT52 ‘ V152 ‘

See for yourself

Visual Technology Incorporated
540 Main Street, Tewksbury, MA 01876

. g H1500 | ANSI i =
Telephone (617) 851-5000. Telex 951-539 ‘ D200 | X364 ‘ \ |

i | ‘ ‘ ; 1
|PRICE (suggested st*) ~ |$2495| 2695 | 3,025 3355 ‘ 3025 | 3510 | 2890 | 3390 | 3190 \

A"Retrothoughts price includes DEC VT100* terminal based on published information as of 4/1/83
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Interactive three-dimensional graphics: more than a pipe dream

Imagine two three-dimensional views
of a piping system displayed in color
on a video screen. Imagine locating
a specific valve that should fit into an
opening in one branch of the system.
Now, imagine being able to rotate
that valve and observe the rotation in
both views.

Until recently, this feat was pos-
sible only in the mind’s eye. Now,
however, Cadtrak (823 Kifer Rd,
Sunnyvale, CA 94086) has developed
a workstation that brings the imagi-
nary to reality. The Ds-1’s architec-
tural design is organized around a
bit-addressable pixel memory. This
memory holds images with different
numbers of colors and presents them
to the video monitor via a micro-
coded frame instruction set resident
in the memory itself. This unique de-
sign allows smooth virtual panning
and zooming at the 60-Hz video
refresh rate.

Unlike the conventional double-
frame buffering technique used on
current raster graphics systems, DS-1
uses a closely coupled multiprocessor
architecture that implements parallel
data transfers to achieve a design that
is totally independent of vector den-
sity. The multiple bus structure
allows a high degree of asynchronous
operation, and a hardware imple-
mented state-machine decodes
instruction on how to compose a
video frame.

Closely linked to this tightly
coupled hardware configuration is
the company’s GOS software graphics
standard. (For a discussion of
graphics standards, see Computer
Design, May 1984, p 167). The result
is that the user can manipulate a
three-dimensional object in a com-
plex model at interactive speeds.

Piping system uses multiple images
Development of this workstation
began in 1981 when company founder
Joseph Sukonick sought an applica-
tion for his technique. ‘“We wanted
to find an application that would use
smooth panning for easy viewing,
and where multiple 3-D images could
be simultaneously manipulated in
1/60th of a second,’’ says Dr Charles

MICROMAINFRAME BUS

| 32 10 1284817 g
/| SHARED MEMORY

~\J MICROMAINFRAME
—/]  PROCESSOR

768-KBYTE RAM

MULTIBUS

N muwnsus

F/ PROCESSOR
P .

:> MULTIBUS | g <: :
PROCESSOR :

L)

PIXEL BUS

@ ©

: )] PIKEL MEMORY
2 MBYTES

N PIXEL MEMORY
P 2 MBYTES

PIXEL MEMORY
CONTROLLER

VIDEOQ
CONTROLLER

<

The Ds-1 workstation performs pipelining operations beginning in the
micromainframe processor and continuing in the Multibus processors. Any of
the Multibus processors can read/write pixel data or control information into
pixel memory. The video controller converts pixel memory information into RGB

intensities.

H. Wells, vice president of business
development. ‘‘Piping system design
was the perfect choice.”

The architectural design born of
this patented technology is the Ds-1,
whose 64-bit wide pixel bus transfers
information between the parallel
processors and the pixel memory at
8 MHz. The video board pulls data
from the pixel memory, computes the
value of the RGB addresses in the
color map, then outputs RGB signal
levels during the video scan.

The Multibus provides a means to
support parallel processors and pos-
sible future enhancements such as

.array processors. Since the pixel

address field is 32 bits wide, a total
of 4 Gbits of pixel memory can be
addressed. A hardware auto-incre-
menting address feature eliminates
loading the higher word during
sequential memory accesses. This
allows each processor to move data
to pixel memory at 400 Kbytes/s, and
to clear memory at 1.6 Mbytes/s.
Each pixel board stores 2 Mbytes
of RAM, and up to eight boards can

be installed in the station’s back-
plane. This provides 16 Mbytes of
pixel storage using 64-Kbit DRAMs.
This is equivalent to 13 raster images
per board, each holding 660 x 480 x
4 pixels. The pixel memory controller
contains a PROM, whose microcoded
state-machine performs basic logic
operations on pixel memory such as
read, write, XOR, OR, and AND.

The pivotal hardware that allows
accurate video frame composition is
the video board, which converts pixel
memory data into RGB signal levels
for the color monitor. Composed of
random logic devices, the video board
implements hardware features that
allow multiple viewport displays,
over/underlayed grids, alternate grid
colors when coincident with data,
variable bit/pixel images, variable
factor pixel replication, zooming
replication blanking, smooth panning,
and up to 256 colors.

This flexibility is built into the archi-
tecture via the microcoded instruc-
tions that describe the construction of

(continued on page 34)
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Three-dimensional graphics
(continued from page 33)

A sequence of GOS primitive calls for a piping design application illustrates how
an operator can navigate through a piping system to ‘‘reach’’ a valve and rotate
it. Displaying two views simultaneously, the operator visually locates the area of
interest, then scales, windows, and displays the revealed views (top). The
operator then points to the object of interest by displaying the attributes of a
branch (bottom). The valve handle can then be rotated around the major axis of
the pipe centerline. The data base is automatically updated with the valve’s new

position for all views.

each video frame. Because each frame
(1/60th of a second) is described by
a separate table of instructions written
by any of the Multibus processors,
smooth panning can be accomplished
by merely rewriting the instructions
for the next frame.

34 COMPUTER DESIGN/July 1984

Blocks of pixel information repre-
senting instructions or pixel data are
contiguously transferred to the video
board on a first in, first out basis.
This enables each viewport to contain
differently structured images. Thus,
one viewport can have a 1-bit/pixel

image, while an adjacent viewport
can have a 4-bit/pixel image.

The Ds-1 was introduced in early
1983, and Prime Computer Inc
(Natick, Mass) was quick to incorpo-
rate the hardware and piping appli-
cation software into its own
three-dimensional plant computer
aided design (CAD) system. Before
DS-1, Prime’s system lacked an effi-
cient graphics front end. So far,
Prime is Cadtrak’s only licensee,
although Wells says other manufac-
turers in various fields are nego-
tiating.

The Ds-1 software was designed to
make the workstation a self-contained,
intelligent graphics computer. It pro-
vides the user with an arbitrary number
of precomputed backdrop images of
the data base. These images are gener-
ated on a host computer and down-
loaded to the workstation. With their
hidden lines removed, these images are
used as orientation aids, and to pro-
vide status of the host resident data
base. The Pascal software is enhanced
to support realtime multitasking.

Applications that require user
interaction with a small number of
objects in a data base at any one time
are mapping, VLSI layout, and space
management. Hitachi (Tokyo,
Japan) is interested in DS-1 to help it
investigate three-dimensional layout
of vLsI chips. In such an application,
at least two views are required to pro-
vide the user with sufficient visual
cues to identify any point in three-
dimensional space.

A key aspect in displaying multiple
views is a 4 x 4 view definition matrix
of floating point real numbers. This
matrix describes the transformation
for the three-dimensional space to a
planar coordinate system, and is
sufficient to project the image onto
a backdrop view that is generated at
any scale factor, position, or win-
dow. Typically, a three-dimensional
application designer uses multiple
views to position objects in space.
For interactive piping applications, a
four-view plan with the top represent-
ing North, elevation views looking
South and West, and an isometric
view is sufficient to visualize the
problem in real time.

—Nicolas Mokhoff, Senior Editor



Speech compression brings voice messaging down to earth

By cutting speech sampling rates to
one-half to one-fourth of the conven-
tional 32 kbits/s, speech compression
techniques move voice store and for-
ward applications within reach of
16-bit microprocessors. The reduced
sampling rate disk not only cuts
storage requirements significantly
and allows the original message to be
reconstructed from less voice infor-
mation, but also allows voice to be
treated by the host processor as just
another data type.

However, there is a catch. Com-
pression to sample rates of 24 kbits/s
can be readily accomplished by the
use of well-known techniques that
suppress pauses between spoken
words. Beyond this point, however,
compression techniques become more
black magic and less scientific
method, since popular mathematical
models break down. As a result, sig-
nificant degradation occurs in the
quality of reconstructed speech.
More of the original speech sample
is thrown away.

A new generation

Exciting possibilities lie on the
horizon if these barriers can be
broken. For example, Digital Sound
Corp (2030 Alameda Padre Serra,
Santa Barbara, CA 93103) moves
closer to integrated voice/text mes-
saging with its DSC-2000 Voiceserver
1 store and forward system.
Presently, it is configured to handle
voice only, although its 68000-based
general purpose processor and dual
Texas Instruments TMS320 digital sig-
nal coprocessors can be programmed
to handle text to speech conversion
or text alone. Future plans call for
incorporating limited speech recog-
nition capabilities for commands and
user access, as well as Unix support
for private branch exchange (PBX)
based networks.

Such high level integration is
beyond the capabilities of current
message store and forward systems.
Typically, separate systems are
needed for voice store and forward
and for electronic mail. Common
user interfaces tie the two together at
the application level. For example,
take Digital Equipment Corp’s (May-
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The DSC-2000 Voiceserver implements a conventional Multibus system backplane
for conventional data transfers and easy expansion, as well as a 32-channel time
division multiplexing highway for voice processing.

nard, Mass) DECtalk II text to speech
system and combine it with a voice
messaging system from Voice Mail
International.

Less ambitious efforts from Centi-
gram Corp (1362 Borregos Ave,
Sunnyvale, CA 94089) and Octel
Communications Corp (1841 Zanker
Ave, San Jose, CA 95112) have more
in common with their mainframe
counterparts than does the Digital
Sound system. Their designs focus
solely on voice store and forward,
and make no provision for text to
speech, speech recognition, or general
purpose processing.

Yet, by employing such 16-bit
microprocessors and single 5%-in.
rigid disk drives as Digital Sound,
Voicememo (from Centigram), and
Aspen (Octel) systems keep costs
down to about half those of main-
frame implementations offering the
same functions. Dedicated voice pro-
cessing logic and telephone interfaces
free the microprocessor to handle sys-
tem management. In contrast, main-
frame implementations rely on the
32-bit processing power of the CPU to
handle both system tasks and voice
processing. Further complications
arise from the need to treat voice

information differently from conven-
tional data types.

The other side of the coin

Still, microprocessor-based voice
messaging systems tax the limits of
speech technology. A problem devel-
ops because of contradictory goals.
Low overall costs can be achieved
only if microprocessors handle the
same functions as mainframes. On
the other hand, there must be signifi-
cant digital signal processing to bring
sample rates down to 16 kbits/s or
less. This will allow microprocessors
to process voice information as just
another data type.

Unfortunately, there are no easy
solutions. Mathematical models,
which serve as the voice digitization/
reconstruction foundation, fall apart
when sample rates go outside their set
thresholds. Due to the more general
approximation of sampled speech,
voice quality deteriorates as noise
components are introduced.

Delta modulation, the model most
favored by voice messaging systems,
relies on high sample rates. It focuses
on the changes in amplitude (voltage)
and frequency between speech

(continued on page 36)
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Speech compression

(continued from page 35)

samples (1 bit/s roughly represents
one sample). In concept, this method
is equal to estimating the shape of a
complex curve by taking its first dif-
ferential (ie, the slope at one point).
Distortion increases as fewer samples
are taken (ie, fewer points on the
curve). This is due to each sample
either over- or undershooting the
actual curve. As a result, systems
employing this scheme with sample
rates that fall below 24 kbits/s, suffer
noticeable degradation in voice
quality.

The principal alternative to the
delta modulation model is the predic-
tive coding technique. Based on a
mathematical model of the human
vocal tract and ear, the scheme uses
lower sample rates to digitize speech.
To achieve this, it fills the gaps
between samples with an interpolated
curve tying those points together. The
principal drawback comes during
playback when the reconstructed
voice comes out sounding ‘‘mechani-
cal.”” This effect occurs because the

Comparison of Voice Messaging Systems
No. of Message Sample Sample
ports storage hours rate method
Centigram 4 to 14 6.2 to 34 15 kbits/s Adaptive
Voicememo delta
modulation
Digital Sound 210 16 8 to 32 9.6 kbits/s Adaptive
DSC-2000 delta
modulation
Octel Aspen 4 to 16 7 to 50 24 kbits/s Delta
modulation

inflections that are a part of normal
speech are not preserved at the lower
sampling rate.

Black magic

In uncharted territory, vendors
must rely on dedicated signal pro-
cessors (such as the TMS320) for
extensive number crunching, or on
proprietary algorithms that compen-
sate for deficiencies in the mathemat-
ical models. At the heart of both

approaches is the fact that the human
ear can extrapolate the reconstructed
speech and smooth over any gaps.
Two examples are the ability to inter-
pret the speech of someone with a
heavy accent, and the ability to
decipher conversation coming over a
bad telephone line.

Based on heuristic (trial and error)
algorithms gleaned from research
involving thousands of hours of
speech samples encompassing gender,

jitsu: World-Class
Components
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36 COMPUTER DESIGN/July 1984



age, and accents, both Centigram and
Digital Sound have developed pro-
prietary speech algorithms that help
the ear smooth over glitches generated
by delta modulation techniques. Ron
Cornell, vice president of engineering
at Digital Sound, notes that even the
human ear cannot resolve differences
between frames of equal pitch (fre-
quency). This is similar to the inability
of the human eye to resolve differ-
ences between individual frames in a
motion picture. In other words, sine
wave signals that are out of phase
with each other are indistinguishable
from one another.

Reducing the rates

Using these techniques, Centigram
reduces voice digitization to 15
kbits/s using only discrete logic com-
ponents. Meanwhile, by using dual
TMS320 digital signal processors, the
DSC-2000 Voiceserver reduces sample
rates even further to 9.6 kbits/s. This
reduced rate allows voice to be trans-
mitted over conventional data links.

Octel’s Aspen relies solely on pause
suppression to achieve a digitization
rate of only 24 kbits/s.

Low sample rates make it easier to
use off-the-shelf microprocessors and
system backplanes. Centigram dedi-
cates an 8088 to handling system
processing, while separate line inter-
face cards handle voice processing
and interfacing to an external PBX
system. All reside on an IBM PC-
compatible backplane.

Digital Sound follows a similar
scheme with dual microprocessors: a
68000 to run application programs,
and an 80186 to handle supervision of
the dual T™MS320 signal processors.
Both processors, as well as line inter-
face cards, reside on a Multibus back-
plane. In addition, a separate time
division multiplex highway carries 32
separate channels of voice at 64
kbits/s. It runs between the line inter-
face module, which physically con-
nects to loop trunks or T1 digital
carrier lines, and the line interface
cards, which actually process the

voice. This limits traffic across this
Multibus to conventional data trans-
fers. It also bypasses a potential
bottleneck, since voice processing and
application processing can occur con-
currently.

All three systems use a single disk
controller to store voice and data on
a single rigid disk drive. Large sample
sizes and redundancy characteristics
of stored voice make error detection/
correction much less important than
data storage. Therefore, the error
correction mechanisms can be dis-
abled if disk controller software can
identify stored voice and data with
appropriate header information.
Such flexibility extends further to
allow data and voice to reside on
separate tracks, or to be mixed so
that voice samples are stored with any
associated system data.

—Joseph Aseo, Field Editor
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action” keytouch permits a quick,

rhythmical operation. Tactile feedback “touch”
control for adjustable key-in response. Tilt angle
adjustment for operator comfort. The result is a long

life, World Class component for today's information age.
Whether you need the hardware, the electronics or
both, Fujitsu will manufacture the part or the entire
package to your exact specifications.

World-Class Components
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worldwide, uncompromis in
quality and reliability—the result
of Fujitsu's insistence on
controlling, in house, every
aspect of the design and
manufacturing process. And
delivering the highest level
of service and absolutely competitive
prices.

Find out more about Fujitsu keyboards.
Call or write today.

Component Division Fujitsu America, Inc.
918 Sherwood Drive, Lake Bluff, IL 60044
(312) 295-2610 Telex: 206196 TWX:910-651-2559
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Technological Leadership

High performance is
Motorola’s M68S000

MASSCOMP chose the Motorola 68000 Family
“because of its high performance and ‘big
machine’ capabilities.”

The very high performance of the MASSCOMP Work
Station-500 is achieved by distributing the system
workload to subsystems supporting graphics, data com-
munications and other complex operations. The CPU
features a 10 MHz 68010 plus a 10 MHz 68000.

The MASSCOMP system also uses other 68000
processors for memory management, in its Array
Processor, and in its Independent Graphics Processors.

“We chose Motorola because of its commitment to
leadership in VLSI technology. and we're pleased
Motorola has introduced the next generation of 68000
series devices.”

Lorrin Gale, Vice President of Engineering, MASSCOMP

Auragen Systems uses the MC68010 to provide its
“customers with leading-edge technology.”

“We believe power and price/performance come from
utilizing as many processors as possible to solve a
customer’s problem. In our fault tolerant System 4000,
separate 68010s provide executive, user, and com-
munication functions. Our intelligent terminal uses its
own 68008.

“Motorola’'s commitment to the 68000 product line
has enabled us to concentrate our development effort on
providing our customers with leading edge technology.
We have already made the design changes needed to
incorporate the 32-bit 68020 chip into the System 4000.
No other family of compatible processors and support
chips allows us to provide such power and ease of use
to our customers.”

Samuel D. Glazer, System 4000 Architect, Auragen Systems Corp.

Alcyon chose Motorola because “It was obvious that
the MC68000 would make a great UNIX* micro engine.”
“The 68000's orthogonal instruction set, large virtual
address space and rich addressing modes are particu
larly well suited to high level language and operating

system development ... The architectural benefits of

the 68000, combined with considerable interest shown
by third-party software houses in the 68000, made it

a natural choice for Alcyon's family of high performance
UNIX Operating System workstations. Alcyon's super
micro computers achieve their high performance in part
through use of MC68000 as both host and I/O processors.”
William E. Kehret, Executive Vice President, Alcyon Corporation

Cadmus chose the Motorola 68000 because it's today’s
performance leader.

“The MC68000 is the heart of our distributed main
frame architecture. It's also used to control our bit-map.
high resolution graphics display. Cadmus chose the
68000 family of products because the 68000 is today's
performance leader in microprocessors and the UNIX*
Operating System standard: because the 16MByte
address range allows us to run extremely large pro-
cesses: because the 68000 has become the standard for
third-party 32-bit software and the standard micro-
processor for running minicomputer applications; and,
finally, because 68000 family plans convinced us of
leadership through the '‘80s, and Motorola meets
its commitments.”

Bill Kiesewetter, Vice President of Marketing
Cadmus Computer Systems




what they all needed.
Family is what they all chose.

CalComp chose the Motorola M68000 Family Cadnetix chose the Motorola 68000 for its large linear

because its comprehensive built-in diagnostics address space and 32-bit performance.
reduce board count. “Our choice of the Motorola 68000 family for our
“In CalComp’s newest line of vector plotters, Models CDX-5000 system was guided primarily by two require-
945, 965, 1073, 1075, and 1077, the M68000 was ments. First, the large data structures required for
chosen because it makes the following features econ- graphics data manipulation necessitated a large linear
omically possible: address space. The 68000 was the only commercially
“Data Manipulation ... allowing incoming data to be available microprocessor which offered this feature.
tailored to the user’s needs . .. Second, the ability to handle 32-bit calculations was
“Interactive Control Panel ... the user is led through also necessary.”
setups with English language-like statements and “High performance cannot be stressed enough in
prompts ... describing our microprocessor needs. The CDX-5000
“Plotter Parameter Control ... so the user can outperforms all comparably priced products and even
optimize operation for the given media, pen, and ink. compares favorably to superminicomputer products at
“"Maintainability ... the comprehensive built-in less than half the cost.”
diagnostics continuously monitor plotter performance Bruce Holland, President, CADNETIX Corporation

and quickly identify the source of any malfunction,
reducing the mean time to repair to minutes in almost
every instance.”

Dave Schlotterbeck, Vice President, Product Development, CalComp

When high performance is what you need, the logical
choice is the same one these fast-track companies made
— the Motorola M68000 Family. The technology is here
today for all the products you'll build for tomorrow.

R

M68000: The upward-compatible 8/16/32-bit
microprocessor family.

MOTOROLA INC.

* UNIX is a trademark of AT&T Bell Laboratories Semiconductor Products Sector, P.O. Box 20912, Phoenix, AZ 85036

® P.O. Box 8, 1211 Geneve 20, Switzerland
® P.O. Box 80300, Cheung Sha Wan Post Office, Hong Kong



STANDARDS

Ease of integration. Interchangeability. Economies of scale.

If you're in engineering or marketing, what you're talking about
are standards.

Standards that deliver ease of integration, interchangeability,
economies of scale.

You demand standards. Your customers demand standards.

Which means you should be getting every bit of information you
can about SCSIL

And ADSI.

After all, ADSI is the major manufacturer of SCSI-compatible
peripheral controllers. These high-performance controllers are
designed to link the powerful industry standard Small Computer
Systems Interface (SCSI) to the industry standards in disk and
tape drives.

Consider these three product lines ADSI is shipping now.



STREAMING TAPE
CONTROLLERS

The SCSI/QIC-36 STC is the first
controller designed specifically for use
in a streaming environment. It links SCSI
to the industry standard QIC-36 basic
streaming tape interface. ADSI has more
controller experience with the QIC-36
interface than anyone else in the world.
Maybe that’s why we've shipped more
than anyone in the world. Data integrity
is ensured by bus and buffer parity, 16-bit
CRC and read-after-write data check.
There is also complete QIC-11 and QIC-24
format support. And arbitration is stan-
dard. This advanced device was designed
for use with basic %" streaming tape drives
such as those from Archive, Wangtek
and Cipher.

CIRCLE 25

FIXED DISK
CONTROLLERS

The SCSI 55 FDC product family links
SCSIto the industry standard “ST506” 5%"
Winchester disk drive interface. Defective
media management provides transparent
in-line sparing and post-format block
re-assignment with no performance
degradation. Non-interleaved operation
and arbitration are standard features of the
SCSI 55 FDC line, producing maximum
data throughput. Data integrity is ensured
by a 32-bitECC (transparent to the user)
along with bus and buffer parity. The
multi-threaded operation of the SCSI 55
FDC offers concurrent access to two
physically separate disks, increasing 1/0
capability per second.

company—not just our products.

IBM PC DISK
CONTROLLER

The PC 5 FDC links IBM PC to the
industry standard “ST506” Winchester
disk drive. This advanced device has ex-
clusive LSI technology and a high perform-
ance,on-board microprocessor to provide
emulation of the IBM controller, estab-
lishing full compatibility with PC-DOS.

It has an IBM PC expansion form factor
and supports two ST506 Winchester disk
drives. The PC 5 FDC has IBM PC1/O chan-
nel plug compatibility and an 8-bit ECC.

Also available from ADSI is the IBM PC
Host Adapter which makes the IBM PC
I/O channel compatible with SCSI. This
host adapter is designed to provide
OEM'’s with a non-intelligent host inter-
face to yield the highest possible
implementation flexibility.

Another standard—available at no extra cost from ADSI—is the
unparalleled level of technical support and customer service. As the
leading manufacturer of SCSI-compatible controllers, ADSI enters

into full partnership with each customer. This means you receive

support through your design and integration stages, right through
your administrative support requirements and finally through
your post-sale technical support needs.

With ADSI, you get high performance from our entire

So now is the time to find out everything you need to know about standards, about
SCSI and about ADSI. .. from the company who wrote the book.

In fact, you should order the book. It's free for the asking. Call or send in the coupon
below. What you'll find out is now standard information.

About standards.

r—_-_-—--—_—---——_—
O I need to know all about standards. Send me the book on SCSI from ADSI.

O Fixed Disk Controllers
0 Streaming Tape Controllers

Name/Title

I also need product information about:

0 PC Disk Controllers
[ PC Host Adapters

Company

Address

City/State/Zip

Telephone ( )

Exf.

Mail to: ADSI
126 Pioneer Place
Pomona, CA 91768

L Or call: (714) 594-5858 Cb7

ADAPTIVE DATA
SYSTEMS INC.

s mas mms see mme mme =sw ssw ssw  Setting the Standards in Peripheral Controllers J
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Integrity reinstated in personal computer portability issue

With all the hoopla surrounding the
issue of portability in personal com-
puters, and with vendors claiming to
have either a portable, transportable,
knee-top, or lap computer, design
engineers should find professional
satisfaction in the fact that an experi-
enced company has introduced the
first notebook-sized computer con-
taining more than empty pages. The
Hewlett-Packard Personal Computer
Group has designed an all-cMOS com-
puter. It features 272 Kbytes of CMOS
RAM; the MS-DOS operating system
and two popular software programs
(Lotus 1-2-3 and the HP MemoMaker)
embedded in CMOS RAMS; a 300-baud
modem; and a 16-line x 80-char LCD
screen—all in a package weighing less
than 9 1b (4.08 kg) and costing $2995.
In addition, an 80C86 16-bit proces-
sor lets the HP 110 portable run at
twice the processing speed of that in
the 1BM PC. With the Lotus 1-2-3 busi-
ness software package, which
includes a financial spreadsheet,
graphics, and file management em-
bedded in ROM, business users can
obtain an instantaneous response to
financial program operations. To top
it off, battery life is good for up to
two weeks of normal use before need-
ing a recharge. Data preservation is
guaranteed by the battery backup cir-
cuitry and monitoring system. This
system alerts users when the charge
is down to 20 percent, and locks out
the keyboard when the battery
reaches the 5 percent charge level.

System accoutrements

Too good to be true? Better than
good, when IBM PC users find out
that their machines can act like a
dumb terminal by the Hewlett-
Packard portable. This occurs when
it dumps programs into any IBM PC
peripheral such as a disk drive or
printer via the HP-IL cable and a
5V-in. disk-based program called HP
LINK input into the IBM PC drive.
Although the HP 110 lacks a disk
drive, a peripheral 3%2-in. disk drive
can be purchased for $795. This drive
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Weighing only 9 Ib (48.0 kg) and measuring 13 x 10 x 3 in. (33 x 25 x 8 cm),
the portable HP 110 is an ideal battery-powered personal computer for travelers.
All-cmMos technology has made this possible.

provides an additional 710 Kbytes of
data space on double-sided, double-
density disks. The HP 9114 disk drive
also operates off rechargeable batter-
ies for an average of eight hours.
Again, its size is no bigger than a
three-ring binder (8 x 11% x 3 in. or
20 x 29 x 8 cm).

Rounding out the peripheral units
for the portable is the company’s
ThinkJet printer, a quiet ink-jet unit
introduced last March, which is the
same size as the disk drive, weighs
5% 1b and costs $495. In effect, users
can purchase a full system for $4285.
This compares favorably with the HP
portable’s nearest competitors (see
Table 1).

Hewlett-Packard’s Personal Com-
puter Group (19447 Pruneridge Ave,
Cupertino, CA 95014) meets this
challenge by adhering very closely to
the company’s definition of PC
portability—a fully functional,
battery-operated computer weighing
under 10 Ib. To achieve this standard,
program manager Steve Sakoman
chose the Harris 80C86 processor and
HP’s own RAMs and ROMs, all in
CMOS, to make up the bulk of the
circuitry. Coupling these with an LCD

that can yield 128 x 480 pixels, bit-
mapped graphics, and using long-
lived lead-acid D-cell batteries,
brought the overall weight to 9 Ib
(4.08 kg), kept the size at 13 x 10 x
3in. (33 x 25 x 8 cm), and the power
below 1 W. This, then, is truly port-
able. (See Computer Design, Fall
1983, p 51.)

Truly portable computers are the
fastest growing segment of the per-
sonal computer market, according to
Dataquest, Inc, a San Jose, Calif
market firm. Ken Lim, the firm’s
research analyst of small computers,
forecasts that truly portable com-
puter shipments will grow at a com-
pound rate of 116.3 percent from
1983 to 1988 (see Table 2). On the
other hand, transportable shipments
are expected to grow more slowly
during the same period (ie, at a com-
pound rate of 39.7 percent). Lim
defines true portables as meeting five
basic criteria—ie, they have full-
function, self-contained units; an
independent power supply; a mini-
mum display of 4 lines x 64 chars;
mass storage; and full-sized key-
boards.

(continued on page 44)
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Wespergroup’s new Multibest™ tape
and disk controllers have the right stuff
to successfully perform on Multibus sys-
tems. The Multibus MB-SMD disk con-
troller is software compatible with the
Intel iSBC 220 disk controller while sup-
porting up to 2 megabyte/sec. disk
transfer rate, 4 SMD type disk drives and
improving throughput.

The Multibest MB-506/1000 disk con-
trols up to three (3) ST506 or SA1000
disk drives and four (4) SA400 type
floppy disk drives. The MB-506/1000

= WESPERGROUP

TUT2 THOIA

your Multibus product launch suge

also supports mixed capacity drives and
overlapped seeks.

The Multibest MB-QIC-2 tape coupler
controls up to four (4) %" cartridge tape
drives with industry standard QIC-2
interfaces.

Division of VIESPERCORP

445

The MB-506/1000, QIC-2 and Multibest
Companion Link—th€ winning combi-
nation that allows image backup and
restores disks to tape without host
intervention.

Call or write today for the complete
Wespergroup catalog. WESPERGROUP,
div. of WESPERCORP (USA), 14511 New
Myford Road, Tustin, CA 92680, Tel:
(714) 730-6250, Cable WESPER, TWX
910-595-1775, Telex 4720629. (Ger-
many) GmbH, Tel: 089 982420. (U.K.)
Tel: (44) 0276-20934.

Multibus is a registered trademark of Intel Corp.
TM—Multibest is a trademark of Wespercorp
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Personal computer portability
(continued from page 42)

TABLE 1

Features and Prices of Leading Portable Personal Computers

Sharp PC-5000 The Gavilan_ Compagq Portable*
$1995 $3995 $2495

N/A Standard N/A (CRT)

No (6-hour) No (8-hour) N/A

N/A N/A N/A

$338 $1050 $320

N/A (192 Kbits) N/A (48 Kbits) N/A

$269 N/A (Disk) N/A (Disk)

$349 Standard $195

Standard Standard $145

Standard Standard (Floppy) Standard (Floppy)
$369 Capsule $495

Included Capsule $175

Included Capsule $149

N/A Icon Driven No

$3320 $5045 $3974

$ 395 $ 995 $ 495

$ 999 $ 695 $ 525

$4714 $6735 $4994

Model M
Price $2995
80x16 LCD Standard
16-hour Battery Standard
Battery Gauge Standard
256-Kbit RAM Standard
384-Kbit ROM Standard
Fast Mass Storage Standard
Modem Standard
RS-232 Standard
Built-in Software

MS-DOS Standard

Spreadsheet Standard

Word Processor Standard

Data Comm Standard

Personal

Application

Manager Standard
Total $2995
Printer $ 495
Second Drive $ 795
System Price $4285
*Compagq provides two extra function keys.
Prices are listed as of April 24, 1984.

According to Lim, the HP 110 has
met, and exceeded, these criteria. The
extra features include connectivity
and data file compatibility to the HP
150, IBM PC and Compaq computers.
Thus, files can be transferred be-
tween the portable and these
machines via the HP LINK package.
The LINK package costs $150 for con-
nection to the HP 150, and $125 for
use with the 1BM PC or Compaq. Lim
expects that companies such as Com-
paq and Kaypro will introduce truly
portable computers compatible with

the HP 110 within the next 18 months.
He bases his optimistic forecast on a
U.S. Bureau of Labor statistics
report, that of the 19.2 million U.S.
white collar professionals, 70 percent
are highly or moderately mobile, with
5.1 million people spending less than
60 percent of their working day at a
desk. These mobile professionals
need truly portable computers. Ac-
cording its own study, Hewlett-
Packard found that 44 percent of the
business professionals surveyed said
they plan to use their computers at

TABLE 2
Personal Computers $1000 to $5000 Category
Unit Worldwide Shipments
(in thousands)

1981 1983 1988
(estimated)
Desktop Computers 837 3384 11,940
Transportable Computers 8 324 1725
Truly Portable Computers 0 118 5585
Total 845 3826 19,250

Source: Dataquest Inc, San Jose, Calif

44  COMPUTER DESIGN/July 1984

multiple locations in the office, and
36 percent expect to carry their com-
puters home at night or on weekends.

Combining the advantages of desk-
top computing with those of porta-
bility has not escaped HP’s marketing
gurus. As such, the company
promoted the HP 150 desktop com-
puter introduced last year, by reduc-
ing the list price by $500, and offering
Lotus 1-2-3 and the MemoMaker
packages free with the purchase of an
HP 150 by the first of this month. In
addition, the company is offering a
free HP 110 portable to their dealers
if a combination of 15 portables and
HP 150s are sold by Sept 1, 1984.
These clever marketing overtures give
credence to the opinion of some
analysts who claim that Hewlett-
Packard, while playing catch-up in
the personal computer market, is be-
coming a very astute marketeer in its
own right.

—Nicolas Mokhoff, Senior Editor

SYSTEM TECHNOLOGY
(continued on page 49)



- metamorphosis

rapidly reduces your
designs to high performance
ECL/TTL logic arrays
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At AMCC, metamorphosis means a lot more than just
reducing board real estate, material cost and assembly
time. AMCC metamorphosis transforms your designs
from net lists to prototypes in as little as four weeks. It
means a dramatic semicustom evolution using AMCC’s
system oriented logic arrays.

AMCC metamorphosis pushes aside past limitations in
high performance system applications by offering high
density logic at sub-nanosecond speeds; ECL, TTL or
mixed I/O on the same chip; up to 95% gate utilization;
advanced MSI/LSI macro libraries; automatic place and
route software; the highest commercial and military
quality and reliability standards (Mil. Std. 883); Class 10
fabrication; and mask compatible alternate sourcing.

Our engineer-to-engineer full service commitment plus
complete CAD capability helps provide you with fast
flexible design solutions. To us full service means
support . . . a design implementation group; Daisy™ and
Mentor™ engineering workstations; Tegas™ via
Cybernet™; field applications engineering; on-site train-
ing courses; complete documentation; portable design
centers; complete wafer fabrication; and quick turn-
around assembly and test.

—mm
EquvalentGates | 3500 | 1700 | 1500 | 1000 500 |
-ﬂﬂﬂﬂﬂ
Delay (ns)
Typ Power (W) m 1.2 n

e 1o

*programmable

AMCC ..

. dedicated to high performance semicustom.
Make us perform for you.

Call or write for full information on how AMCC’s meta-
morphosis can provide high speed silicon solutions to
your system problems.

ANMGCGE

APPLIED MICRO CIRCUITS CORPORATION

5502 Oberlin Drive

San Diego, California 92121

Telephone (619) 450-9333 ¢ TWX/Telex: 910-337-1136
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These days, computer designers
everywhere face a problem of massive
proportions: How do you cram
a desktop computer into a briefcase?

Sound familiar? If so, theres a family
of 3.5" single and double-sided micro-
floppy disk drives you should meet.
The Shugart 300 and 350, respectively.

The perfect drive solution for a
full-featured portable.

Tiny enough to fit easily into your
smallest design. Yet with a 6 millisecond
average access time, a capacity up
to 1 megabyte and Minifloppy™ com-
patibility, your portable computer
could easily run the same software
as someone elses desktop.

And keep it running for quite
some time.

Shugart drives are so reliable, you
can count on an MTBF of 10,000
power on hours. One reason were
projecting delivery of over 100,000
microfloppy drives this year.

At just over a pound apiece, you
could even use two. And still call your
portable computer portable.

Theres just one thing to remember.
You should always check the activity

business need? A couple of other small
things. Industry standard 3.5 micro-
cartridges, to be exact. Their track
densities offer a more than generous
upgrade path. But more important,
considering where they could end up,
they come equipped with a hard shell
plastic media cartridge. And an auto-
matic head access shutter. Sure pro-
tection from all kinds of catastrophes.
Stick them in your pocket. Throw them
in your purse. Bang them around

in your briefcase. They'll survive.

R T

The 3.5" Shugart Microﬁépp? ‘S;a\‘ller;\than ;ctual size, but not much
Sound mnteresting? Call your local
Shugart sales office. We'll do a private
microfloppy workshop right in your
office. But do it soon. The more your
business shrinks, the more Shugart

) . /
light on a Shugart microfloppy Theyre  can help.
- !
so quiet, theres no other way to tell ﬁu .a’t
X / .
if theyre running.
What more could a shrinking Right from the start.
Milpitas, CA (408) 263-2600, Costa Mesa, CA (714) 979-1935; Thousand Oaks, CA (805) 496-5388; Rochester, NY (716) 235-7190, Minneapolis, MN (612) 546-4411
Richardson, TX (214) 234-3568; Framingham, MA (617) 879-1700; Saddle Brook, NJ (201) 368-8445, Smyrna, GA (404) 436-0953, Markham, ONT (416) 475-2655
Paris, France (3) 946-42-66; Munich, West Germany (089) 786-021, London, UK (44) 4862-27272, Wanchai, Hong Kong (852) 5733307 © 1984 Shugart Corporation
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Microbar. Your future system is our current project.

At Microbar, we’re working today on the Multibus™ single-board computer (SBC) you’ll need
tomorrow. We specialize in developing SBCs that put OEMs and system integrators in front of the
competitive pack—in technology, in time-to-market, and in cost. Doing that means maintaining a clear
focus on the future and anticipating your needs—maybe even before you do.

Keeping you ahead means we’ve got to stay flexible. We refuse to lock in to particular CPUs and
technologies. Because we’re independent, we continuously—and objectively—evaluate the newest micro-
processors, busses and operating systems. So you can count on getting the best fully-integrated SBC
solution for your application. And on getting it early enough to make that critical difference.

Today, we’re exacting maximum performance from the leading 16- and 32-bit microprocessors
implemented with the industry-standard Multibus. We do it by applying systems engineering concepts to
board-level design. And through special architectures leading to speed and efficiency far beyond typical
Multibus capabilities.

One thing we don’t—and won’t—do is compete with you. Our business is high-performance CPU
boards, not systems. So our resources are 100% committed to developing and producing SBCs that

make your systems successful, that give you a real edge in the market.
Microbar. We’re working on your next system—today. S
T £ MICROBAR
-5 SYSTEMS, INC.
= 1120 San Antonio Road
Palo Alto, CA 94303

(415) 964-2862

TMMultibus is a trademark of Intel Corporation.
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Chips do 64-bit computations at 8 mMrLOPS
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The register file has three read and three write ports. In each case, two of the
three ports are 16-bit, and the third is 32-bit. Using these ports, the package can
accommodate 16-, 32-, and 64-bit data from a number of host computer buses.

Computer arithmetic has always been
slow, expensive, or inaccurate.
Recently, however, chip sets that pro-
vide maximum functionality in easily
integrated packages have become
available. These chips perform like
expensive attached array processors
and are capable of working with
almost any computer bus, yet cost
less than $1000.

Taken together, the chip set por-
tends the advanced VLSI subsystems
that will appear over the next several
years. Eventually, entire computer
systems with RAM, ROM, and
peripherals will be squeezed onto sin-
gle chips. Standard functions, such as
math, local area network (LAN) com-
munications, and virtual memory,
will appear as components, and the
job of the system integrator will be
simplified. Perhaps someday building
a computer will be like making a
cake, integrators will be able to
choose designs and components as if
they were ingredients.

One company that has addressed
these arithmetic problems is Weitek
(501 Mercury Dr, Sunnyvale, CA
94086) with three NMOS devices. WTL
1064, 1065, and 1066 chips, which
together will cost between $600 and
$1000, speed processing and increase
accuracy. In addition, they will cost
less than traditional attached array
processors.

The 1066 high speed register file is
basically a 32-bit by 32-register cache
memory. It has onboard multiplexing
to deal with 16-, 32-, or 64-bit data
buses, and can perform a read/write
operation every 60 ns. A ROM lookup
table facilitates division and square
root functions. Used in parallel, two
of these units speed math operations
by accepting 16- or 32-bit values from
the host bus via DMA, and providing
the floating point multiplier and ALU
with 64-bit operands on demand, in
effect acting like a pipeline to speed
processing.

(continued on page 50)

Put the power of the IBM PC into
your OEM system with the new I-Bus
Single Board Computer and Enclosures.
Now you can make use of that vast
array of PC-compatible expansion
cards—for communications, graphics,
data acquisition, peripheral control, and
every other imaginable task.

I-Bus Systems has coupled Intel’s
powerful new 80188 CPU with 64K of
RAM and up to 160K of on-board
EPROM, plus a serial console port to
talk to a terminal or a PC. Just plug the
SBC into an I-Bus 6-slot chassis or 9-
slot card cage and you have the heart
of a computer system, ready to run.

Best of all, the IBM PC works per-
fectly as a software development sys-
tem. You can assemble and test appli-
cations programs on the PC, then
download them to the I-Bus system for
dedicated execution.

For all the details, give us a call today
at (800) 382-4229. In California, call
(619) 569-0646.

IBus

SY'STEMS

9235 Chesapeake Drive
San Diego, CA 92123

IBM PC is a trademark of International Business Machines
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polyFORTH I

The Operating System and
Programming Language
designed especially for

REAL-TIME
APPLICATIONS

* Robotics
¢ Instrumentation
e Process Control
e Graphics
... and many more.

polyFORTH Il has the high-per-
formance features you need to
slash development time by months:

POWER

All the programming tools you
need — multiprogrammed OS,
FORTH compiler and assembler,
editor, over 400 primitives and de-
bugging aids — resident and ready
to use.

SPEED

3-5 times faster than Pascal, 20
times faster than Basic, with a resi-
dent assembler for time-critical
functions.

MULTITASKING/MULTI-USER
Supports any number of tasks.
Even the smallest systems may
have two or more programmers
coding and testing interactively.

COMPACT CODE

Entire development system resi-
dent in under 12K. ROMable appli-
cations can run under 1K. Large
applications up to 10 times small-
er than with other techniques.

SUPPORT

On-line interactive documentation,
over a thousand pages of manuals,
FORTH Programming Courses,
and the FORTH, Inc. Hot Line plus
Contract Programming and Con-
sulting Services.

Available for most popular minis
and micros. From FORTH, Inc., the
inventors of FORTH, serving pro-
fessional FORTH programmers for
ten years.

FORTH, Inc.

2309 Pacific Coast Hwy.
Hermosa Beach

CA 90254

(213) 372-8493
TWX 910-344-6408
(FORTH INC HMBH)
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Chips do 64-bit computations
(continued from page 49)

{ SYSTEM BUS >
A
16, 32, OR 64
¥
A A A A
16, 32, 64 16, 32, 64 16, 32, 64 16, 32, 64
\ Y
| REGISTER REGISTER REGISTER REGISTER
FILE FILE FILE FILE
32 32 32 32
32 Y \ 32 \ \}
FLOATING POINT FLOATING POINT
MULTIPLIER ALU Wi
CONTROL

By using two register files in parallel with each floating point unit, the full
speed of the 64-bit multiplier and the ALU can be used. Data can be
down-loaded to the unit via DMA over the host bus, then used as needed by the

math coprocessors.

By itself, the 1066 is useful in a
number of applications. It is a natural
extension of the Reduced Instruction
Set Computer (RISC) machines built
at the University of California at Ber-
keley, providing an external cache to
supplement the large internal register
set these machines use to speed sub-
routine calls. In concert with special-
ized processors or as an adjunct to a
16- or 32-bit CPU, it can act as an
extremely fast first in/first out (FIFO)
buffer, smoothing out data rate dif-
ferences between fast CPUs and more
leisurely main memory.

Together, the 1064, 64-bit IEEE
floating point multiplier, and the
1065, 64-bit IEEE floating point ALU,
provide full 32- and 64-bit floating
point formats and operations, per the
proposed IEEE 745 standard, version
10.0. They also provide full 32- and
64-bit Digital Equipment Corp F and
D floating point formats and opera-
tions, as well as conversions between
32-bit, 2’s complement integers and
any specified floating point format.

Speeds vary according to the oper-
ation being performed. When they

can be pipelined internally, addition,
subtraction, conversions, and com-
parisons are performed once every
120 ns [8 million floating point oper-
ations/s (MFLOPS)]. Pipelined 32-bit
multiplication occurs within 230 ns (4
MFLOPS), while 64-bit multiplication
takes 480 ns (2 MFLOPS). In low
latency flowthrough mode (single cal-
culations input during the course of
a program), the units operate at 1.3
to 1.9 MFLOPS. This is due to the
time needed to load and store
operands.

The floating point chips are pro-
vided in standard 144-pin grid array
packages, and dissipate 2 W of power.
In addition, both have single-phase,
edge-triggered clocked interfaces, and
fully registered, TTL-compatible 1/0.

—Sam Bassett, Field Editor

August Preview
Special Report on
Semiconductor Memories




Announcing
‘the new generation in
eight-inch, high-capacity
disk storage.

Enhance your system’s performance with the The DX-Series offers capacities of 180, 240
300-megabyte storage and ultra-fast response of and 300 megabytes, with ANSI and SMD inter-
the all-new DX-300. Sized to fit in an eight- faces to quickly and easily integrate its high
inch floppy drive envelope, it meets the performance characteristics into your system.
demands of multi-user, multi-access systems for Move into the high end of cost-effective data
increased database, fast throughput and, of storage with the proven performance and relia-
course, unparalleled reliability. bility of the DX-300. Write or call for

The DX-Series is based on the field- The complete technical data and fast and firm

proven technology of standard oxide delivery dates.

media and reliable composite heads. DX,3 OO
We’ve added a completely new )
voice coil positioner and some 300—megabyte
very innovative engineer-

ing in both mechanical WinCheSter diSk drive 9600 Irond:l; Ave. Chatsworth, CA 91311
design and electronics f PPC (818) 882-0030 TWX: (910) 494-2093
' rom .




XEROX® is a trademark of XEROX CORPORATION.
Versatec is a trademark of Versatec.




See the Versatec color plotter at SIGGRAPH. CIRCLE 33



Introducing the newest member of

The HP 1630G...65 channels and
maximize 16-bit system

First came the HP 1630A and the
HP 1630D. One, a low-cost general
purpose logic analyzer suited to the
needs of the full development cycle.
The other, with 16 channels of tim-
ing analysis and 27 of state, an
invaluable tool for the hardware
design engineer. Now Hewlett-
Packard introduces the HP 1630G.
With up to 65 channels of state
analysis, it is the new standard for
software design engineers working
on complex new 16-bit micropro-
cessor-based products. Plus, the
ability to configure 8 of those lines
for 100 MHz timing analysis gives
you a logic analyzer system with in-
vestigative power and versatility
for virtually all your needs.

e

SYSTEMS

C T kA r

HP 1630A

Three new software overview
modes let you nonintrusively
monitor software performance
and hardware/software interac-
tions in real time.

The HP 1630G significantly ex-
pands on the software performance
capabilities already introduced in the
HP 1630A/D family members. In
addition to time histograms that
show execution-time distribution,
and label histograms that show ad-
dress activity, the HP 1630G gives
you three new modes: program
flow, time positional, and linkage
measurements. Program flow
measurement lets you monitor pro-
gram activity based strictly on op-
code accesses. This can help resolve
confusions which may occur when
histogramming by address, especially

DESIGNED FOR

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

if the program generates inline
code or if memory blocks are in-
terspersed between sections of the
program. Time positional measurement
lets you measure the number of oc-
currences of an event per unit time.
Use this to better understand the
behavior of your system under a
time-varying load. Linkage measure-
ment measures the relative frequency
of the activity between specific soft-
ware modules. You’ll find this mode
invaluable when you want to moni-
tor the transfer activity between a
main program and a series of sub-
routines, for example. Take advan-
tage of all these software perfor-
mance analysis modes to rapidly

o
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HP 1630D




HP’s logic analyzer family.
advanced software analysis help you

performance.

discover if your system is resource-
limited or if, for example, poorly
chosen program segmentation is
causing too much time-consuming
disc-to-memory swapping.

Time tagging gives you added
insights into system functions.

In the state analysis mode, time
tagging measures the time elapsed
between each stored state. Make
detailed absolute time measurements
between states and known physical
events. Or, use the mode to measure
the total time from the trigger point
to a particular state. Because time
tagging is a single-pass activity, it is
well suited to helping you identify
inline sections of code that take
longer to execute than anticipated.

Floppy disc interface and
pop 16-bit microprocessor

support.

On-board non-volatile memory
keeps one instrument setup and
your current disassembler instantly
available at power-up. For even
greater storage, the HP 1630G
features direct compatibility with a
number of HP disc drives such as
the HP 9121S/D (the HP 9121D
is illustrated). In one convenient
3 1/2” floppy you can now store
data, state listings, timing diagrams,
alternate disassemblers, and instru-
ment setup configurations. For add-
ed flexibility, the HP 1630G sup-
ports all popular 8-bit, as well as the
following 16-bit microprocessors:
68000, 8086, 8088, 80186, 80286,
28001 and Z8002.

Our HP 1630G upgrade kit
protects your previous HP
investment.

If you’ve already invested in an
HP 1630A or HP 1630D, but you
feel you need the added capabilities
of the HP 1630G, you’ll be glad
to know that an upgrade kit is
available.

Compare the HP 1630G. At
$12,100* it’s even HP-IB program-
mable for fully automated measure-
ments. To find out more about the
HP 1630G or its companions the HP
1630A/D, call your local HP sales
office listed in the telephone direc-
tory white pages. Ask for the elec-
tronic instruments department.

* U.S.A. list price only.
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OEMs face major problems trying t
decide which hard disk drives t
into their microcomputer §
with the wide range4

and

th BL e-ssm-s-mw-»wwul&is-—simplerlellﬁsawlﬁch»dﬂves e

But there sq@ way 0ui-—from the company that’s
helped solve OEM disk controller integration prob-
lems more often and over a longer period of time

~ than anybody in the business. That company is Xebec.

From standard settmg to vertical

in computer alded desxgn to the
total commitment to the most auto-
mated manufacturing technologies,
Xebec has demonstrated its leader-
ship position in supplying micro-
computer storage solutions.

“Tested Pairs. The Guaranteed Match.

With its new tested pairs program, Xebec solves a
major industry problem: post-delivery drive failure
when interfaced to the controller. Having to do “after

ded to offer a “‘before the faCt”
ntee quality and reliability &

controllers and a choice of drives in different
capacities and form factors.

you’re considering and we’ll test
them on Xebec-designed equipment
against the most rigorous standards
in the industry. Standards we at
Xebec have set. Then we'll tell you
which of our controllers is the best
match for that drive—or we’ll cus-
tomize a controller for you—and
accelerate your time to market.

The Edge In Controller Technology.

Xebec controllers are well known as the best in the
industry. Their single-board designs incorporate MOS
microprocessors and the latest standard cell and sur-
face-mount1€ technology:-Compatible-with-standard
interfaces, our controllers have set the pace with
sophisticated data separation, advanced error detec-
tion and correction, hard-fault isolation, a high-level

CORPORATE HEADQUARTERS
2055 Gateway Place, Suite 600
San Jose, California 95110 U.S.A
(408) 287-2700




That Distinguish Xebec’

torage Solutions,

Now these superior contr ca
high-quality, Xebec—quahﬁed dnves

The Front Line Of Drive Testing.

We were recently asked to design and
build a disk drive tester for one of the
world’s largest OEMs. We'll be using that
tester to analyze disk drive performance
for you. Full environmental testing,
including shock and vibration: Full™
functional testing at elevated tempera-
tures, with read /write tests at marginalized
voltages. Careful calculation of hard and
soft bit error rates. Complete checking

of FCC and other agency emission stan-
dards. We’ll make sure any drive meets its
stated-specifications-and-performance-
and quality claims.

And The Pairing.

inspection, and service—while gaining a single-source,
-single purchase order solution-to-disk-drive integration.-

SALES, INTERNATIONAL,
Belgium

32-02-762-9494

TWX: 65054 Xebec B
England

44-628-71138

TWX: 84443 Xebec G
Italy

39-6-344412

TWX: 622685

SALES, U.S.A.

Sunnyvale, CA (408) 733-4200
Irvine, CA (714) 851-1437
Atlanta, GA (404) 457-9872
Boston, MA (617) 740-1707
Dallas, TX (214) 361-0687
Baltimore, MD (301) 465-7771

U.S.A. AND CANADA DISTRIBUTORS

How Xebec Does It. And Why.

Xebec can offer its tested pairs service to OEMs
because of our commitment to quality. Zero defect
quality symbolized by our ‘“Xero D”
asignature and demonstrated by our
superior computer-aided design,
_manufacturing and testing. Our
talented people. Our experience.
That’s how we can provide high-
quality products for prices no more
than products that deliver a lot less.

Why offer our tested pairs? Why originate a new
concept in quality? Enlightened self-interest. Because
if we don’t, someone else will. Erankly, we want to
continue to enjoy the benefits of our leadership
position as much as our customers do.

Call Xebec today. Pair up with one of our
representatives to find out more about
how Xebec tested pairs can
beneﬁt you

Kierulff
Hamilton-Avnet

Avnet Electronics
Hamilton Electro Sales
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We can’t demonstrate
here how good our
new keyboard feels.
But we can show you
how it sounds.

That’s how quiet our new Silent-Tactile keyboard
is. Really. And when you combine this quiet operation
with its good feel, positive tactile feedback, and good looks,
you'll see why the new MICRO SWITCH Silent-Tactile
keyboard is unmatched in the industry.

You'll also see why this new keyboard’s good looks
and quality feel help make your product more saleable.

It keeps the peace without losing its touch.

Our new low-profile Silent-Tactile keyboard gives
you a unique combination of quiet operation and positive
tactile feedback.

In increasingly noisy office environments, the
quiet operation helps improve work atmosphere. And
its smooth operation and tactile ‘
feedback cut down on errors :
while increasing satisfaction for
the operator.

These new keyboards
are designed to survive mil-
lions of operating keystrokes
and still keep working. In
capacitance or contact mem-
brane versions, with the same
consistent positive feedback.

The Silent-Tactile key-
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"~ Together, we can find the answers.

MICRO SWITCH

board is available in enclosures to give you plug 'n’ play
capability. You also get human factors options that
include key shapes, colors, legends, keyboard slope and
layout to give you the design flexibility you need.

The response you need—and then some.

Over twentg ears of keyboard experience has
gone into the new if/ent-Tactile keyboard design. This
experience is combined with the expertise of our field
and application engineers and expanded production
facilities. So we can work with you to make sure you get
the best keyboard for your application...in a standard
or custom-tailored design.

Trying is believing.

Don't take our word for it. Sit
down with a MICRO SWITCH
Silent-Tactile keyboard and

test it yourself. You'll see that
if%goo%islquligrt{ responsive 1(a}[nd v
-looking as we say. May
more so. A phone call is all it
B takes to arrange a demonstra-
¥ tion. Simply call 815-235-6600.
Or, write MICRO SWITCH,
Freeport, IL 61032. Let us show
you how good silence can feel.

Em, oD
un _noas

a Honeywell Division

his keyboard yourself visit our booth #C-3598 at NCC.
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GRAPHICS TECHNOLOGY
SPURS ARCHITECTURAL
DEVELOPMENT

System architectures change as computer graphics systems
become more complex. Integrated graphics controllers,
custom VLSI, and multiple microprocessors contribute to the
design approaches required for different performance demands.

by John G. Torborg, Jr

Designers and other users of graphics systems are
constantly forcing shifts in graphics architecture.
From single-processor systems with little graphics
memory, designs are now moving toward more com-
plex multiple-processor architectures. These current
systems include such features as bit-mapped displays
and higher performance. In fact, today’s best sys-
tems are already faster, have higher display resolu-
tions, and perform more graphics functions locally
than their predecessors of only a year ago. They also
provide more colors and cost less.

For the past several years, one of the dominant
graphics technologies has been raster scan. Because
it is similar to that used in television, raster-scan tech-
nology has been comparatively well understood, and
compatible monitors have been both available and
affordable. Yet, as more and more designers switched
to raster graphics because of the inherent advan-
tages, they did not want to give up the advantages
of their old systems. Raster scan offered color, low

John G. Torborg, Jr is vice president of engineering
at Raster Technologies, Inc, 9 Executive Park Dr,
North Billerica, MA 01862. Mr Torborg is
responsible for new product development and
continuing engineering. He is a co-founder of
Raster Technologies.

cost, and imaging capability. But, designers still
wanted both high speed and interactivity.

A number of innovations, notably frame buffers
and MOS microprocessors, helped decrease the dis-
satisfaction. Frame buffers, which consist of a large
memory array and a video controller, provided some
relief. Yet, they imposed serious system limitations
on system performance. Even drawing a line required
a significant amount of computer resources.

Incorporating MOS microprocessors into graphics
controllers did enable execution of the same algo-
rithms that were previously executed by the host

COMPUTER DESIGN/July 1984
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Fig 1
video controller, and the frame buffer controller.

The medium resolution terminal uses three custom ICs for maximum performance—the vector generator, the

computer. This freed that computer to perform more
complicated operations. System designers could now
develop low cost, low to medium performance sys-
tems with a minimum of hardware complexity. Later
systems improved user friendliness by allowing such
interactive operations as rubberbanding of lines,
dragging objects, and local menuing—all without
host computer intervention. Unfortunately, because
the microprocessor had to perform many steps, there
were still many applications where these graphics sys-
tems were unacceptable.

The solution to at least some of the problems
seemed to be the use of bit-slice processors in order
to generate graphics primitives. However, the use
of only a bit-slice processor still did not provide the
necessary interactivity and flexibility.

Today, state-of-the-art graphics systems include
both MOS microprocessors, for interactivity and
flexible user interface; and special hardware, for
graphics primitive generation. These systems can
now off-load the host computer, but still provide
the necessary user friendliness, high performance,
and full interactivity.

Terminals versus workstations

Graphics systems now have two distinct uses: as
remote graphics terminals, and as integral parts of
engineering workstations. To be cost effective and
to meet the user’s performance needs, the graphics
system has a different set of requirements for both
situations.
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Usually, a terminal has a considerable distance
between the host computer and the user. In this envi-
ronment, the graphics system is typically connected
to the host over a relatively low speed communica-
tion link, such as an RS-232 serial interface or a long-
distance modem. To achieve high performance levels,
the link’s low speed requires that the graphics ter-
minal communicate with the host computer as little
as possible. Local display list processing and a very
powerful command set allow the system to perform
interactive operations without host communication.
The terminal need only communicate with the host
to notify it of changes to the data base and to down-
load the data base at the beginning of processing.

In the workstation application, a high speed com-
munication link between the graphics controller and
the host computer is used. Commonly located in the
same cabinet or in the same room, the host computer
and the controller are connected by a high speed
DMA link. In this environment, it is usually too
expensive to have redundant display list memory in
both the display controller and in the host. However,
it is still important (for the same reasons as in the
terminal environment) to off-load the host from the
heavy demands that interactive processing places on
the system. Thus, even in workstation environments,
a dedicated graphics controller is important.

Most existing graphics applications use a graphics
controller in the terminal evnironment. Generally,
the host computer is a minicomputer with many users
contending for the system’s resources. To achieve



the desired system performance level, the graphics
controller/terminal must solve as much of the
graphics problem as possible. This includes graphics
input as well as output.

One recent low cost display terminal optimized
for terminal applications is the Raster Technologies
Model One/10 (Fig 1). This terminal provides the
user with medium resolution (640 x 480) and high
performance (1 million pixels/s). It is also designed
to handle the majority of graphics terminal appli-
cations. Custom VLSI technology makes it possible
to obtain the highest possible performance in the
unit’s price range. In addition, three different ICs
are developed to perform primitive generation and
video control.

The first of these specialized ICs, the vector gener-
ator, is an intelligent device that handles setup and
pixel generation for vectors. To generate a line, the
IC is loaded with the two endpoints that define the
vector. The vector generator handles all other oper-
ations. Special hardware inside the IC also supports
picking, through the use of an aperture comparator.
The aperture comparator greatly speeds display list
processing.

Image memory uses nibble-mode 64-Kbit dynamic
RAMs, allowing higher bandwidth for reading and
writing if four consecutive addresses are accessed.
The vector generator contains two 4- x 4-pixel caches
that are written to by the vector generation hard-
ware. When the vector generator crosses a 4-pixel
boundary, the cache is written into the memory using
the nibble-mode access. This allows the system to
achieve 1-million pixel/s writing rates without double
buffering or blanking. This speed is significantly
faster than what designs using graphics controller
chips can achieve.

Graphics systems now have two uses:
as remote graphics terminals, and as
integral engineering workstation parts.

The second IC provides the video frame control.
The video controller provides the video refresh
addresses and arbitration control. It works in con-
junction with the vector generator to generate text
when the system is used as an alphanumeric terminal
as well as a graphics terminal. The video controller
generates two separate addresses for video refresh:
one set of addresses is used to drive the first eight
bit planes of image memory; the other set of addresses
is used to drive an additional two bit planes, which
are typically used as overlay planes. The overlay
planes can be used for alphanumerics, if desired, and
can be scrolled independently of the graphics
memory.

In addition, the video controller contains hard-
ware comparators to compare the refresh address

Fig 2 A high resolution graphics system can be used for
more demanding tasks, such as solids modeling and three-
dimensional list processing.

counter outputs with the cursor position registers.
When the two are the same, a cursor signal is gener-
ated. This signal is used by the frame buffer con-
troller, the third specialized IC, to generate the cursor
on the screen. This off-loads the microprocessor
from drawing (and undrawing) the cursor in image
memory.

The frame buffer controller takes the data out of
image memory and generates the video output signal
used by the D-A converters to drive the raster-scan
beams. Each IC handles two bit planes; a fully con-
figured system—with 10 bit planes—uses five frame
buffer controller 1Cs. The frame buffer controller
IC handles all data paths to and from the image
memory DRAMS. It has a simple microprocessor inter-
face that allows it to generate the appropriate data
when writing vectors or generating an image. It also
contains a 4 x 4 RAM for color lookup operations.
When the terminal is configured with only four bit
planes (16 displayed colors out of 4096), no addi-
tional external lookup table RAMs are required.

When the system is configured with 10 bit planes
of image memory, all 10 planes can be used to gen-
erate the lookup table addresses. This gives the ter-
minal a palette of 1024 colors. The lookup table
output comprises three 8-bit banks of red, green, and
blue, which gives the user a choice of 16.7 million
possible colors. While the unit has a relatively limited
number of colors, the fully programmable lookup
table means~that it can be used for applications
requiring high quality imaging.
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The system’s high performance 16-bit general
purpose MOS microprocessor is used for a flexible
user interface and 256 Kbytes of RAM. It provides
extensive display list firmware and is thus suitable
for the vast majority of terminal applications.

The limitations and benefits of custom VLSI

For functions such as vector generation, custom
VLSI processors provide the best way to optimize
performance in the low to medium price range.
Unfortunately, the VLSI processors have limited
hardware flexibility. More complex algorithms must
be performed entirely by the MOS microprocessor.
For applications requiring two-dimensional line
drawing and rectangular files, the terminal is an
appropriate choice. However, there are graphics
applications with performance demands beyond its
capabilities, such as solids modeling and three-
dimensional list processing. Model One/80, which
incorporates the same high performance 16-bit MOS
microprocessor as the Model One/10, meets the
higher performance demands (Fig 2).

Instead of using the finely tuned—and relatively
inflexible—custom VLSI ICs for performing vector
drawing, the Model One/80 contains a very powerful
microprogrammed processor that can perform many
different graphics tasks in addition to vector gener-
ation. This processor incorporates custom VLSI
technology, thus maximizing flexibility and perfor-
mance. Fig 3 shows a block diagram of the display
controller.

The display controller uses a uniquely flexible archi-
tecture designed to perform equally well in the two
environments—as a workstation and as a terminal.
It works as well in a tightly coupled workstation,
with the host computer handling the display list
management and storing the display list information
in its own memory, as it does in a remote terminal
environment with its own display list memory and
handling the display list management itself. Up to
32 Mbytes of display list memory are available. This
is more than enough for even the most demanding
simulation applications. Whether it is used as a
workstation or as a terminal, it handles all redraw
and picking functions, as well as transformations
and nesting.

Special custom VLSI features let vector
generation and shading operations be
performed at extremely high speeds.

When used as a terminal, the MOS microprocessor
performs the display list management. The display
list is stored in local memory. The microprogrammed
processor handles all of the transformations, nesting,
picking, and redraw functions to achieve maximum
performance.

Custom VLSI is used for the complex counting
and control functions necessary for high speed
graphics primitive generation. This hardware is very

GRAPHICS PROCESSING UNIT
(GPU)

MEMORY UNIT(S)

D-A CONVERTERS

TIMING/SYNC

PARALLEL
COMMUNICATIONS

/ RS-232
COMMUNICATIONS

AD
CONVERTER

Fig 3 This block diagram shows how the display controller uses custom VLSI for the complex counting and control
functions that are required for high speed graphics primitive generation.
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The lean, mean

plotting machine

Houston Instrument’s brand new servo driven
DMP-51 is the fastest drum plotter we’ve designed
to date. This superb plotter offers a pen speed of up
to 22 inches/second; programmable accelerations,
and a pen-on-paper resolution of 1/1000 of an inch!
That means you’ll turn out quality 17" x 22" and
22"x 34" drawings a lot faster, increasing your firm’s
productivity and profitability.

Now, for more good news. The DMP-51, priced
at $4,495%, is as fast as other plotters costing three
times more. At that price, you can afford to put a
DMP-51 at individual drafting work stations.

This is the professional plotter that meets the
needs—and the budgets—of all companies, large or
small.

*Suggested U.S. retail price
Visit us at the NCC, Booth A1334
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The DMP-51 is intelligent, too. The DMP-51
can execute complex graphics operations from the
simplest commands. A mechanical/architectural
version, the DMP-52, with its 18" x 24" and
24" x 36" paper size, is available for the same price
from Houston Instrument.

So, watch our new plotter in action . . . it won’t
take much time to realize it’s the best buy for your
money. For the name, address and phone number
of your nearest dealer or distributor, write Houston
Instrument, 8500 Cameron Rd., Austin, Texas, 78753.
You can also call 1-800-531-5205 or 1-512-835-0900
(Texas residents). In Europe, contact Houston
Instrument Belgium NV, Rochesterlaan 6, 8240
Gistel, Belgium. Tel: 059-27-74-45. Tlx: 846-81399.

houston
instrrument

4P014




flexible, allowing a variety of different graphics
algorithms to take advantage of the maximum per-
formance available. The ICs are also designed to
simplify the microcoding process needed to develop
complex algorithms.

Special features in the custom VLSI allow vector
generation and shading operations to be performed
at extremely high speeds. For example, the system
can draw up to 70,000 vectors/s, and it can draw
pixels at up to 110 million pixels/s. Other custom
hardware supports shading and hidden surface
removal at close to 1 million pixels/s. Using custom
VLSI achieves this performance level at a signifi-
cantly lower cost than that of earlier, more primi-
tive designs.

The display controller is designed to support a
wide variety of video formats. This allows the sys-
tem designer to choose the optimal configuration for
individual price-performance requirements. It can
support video configurations from 1280 x 1024 with
4 memory planes all the way to 1280 x 1024 with
24 or more planes, all running at 30-Hz interlaced
or 60-Hz noninterlaced refresh.

A programmable controller handles the video for-
mat control. This flexibility is important in appli-
cations that switch between different display
formats. For example, a high performance computer
aided design application may require 1280 x 1024,
60-Hz noninterlaced refresh to reduce user fatigue,

but it may also require video hard copy. Currently,
video cameras do not support this high refresh rate.
To generate hard copy using these cameras, the user
can switch (under software control) to a 30-Hz inter-
laced refresh format.

As memory densities increase and VLSI technology
improves, the decreasing cost of the same perfor-
mance will mean that more users and new applica-
tions for graphics will be found. Already, some
personal computers have bit-mapped graphics and
wide color palettes.

The next generation of display controllers will per-
form additional functions: local solids modeling and
ray tracing of images; faster three-dimensional rota-
tion and transformation of display lists; and trans-
formation and rotation of shaded three-dimensional
images. No doubt, graphics controllers will become
more powerful, performing more functions that
presently require host intervention.

Please rate the value of this article to you by
circling the appropriate number in the “‘Editorial
Score Box’’ on the Inquiry Card.
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CAD Power
Now Available with the New FP 5301
Faster, More Features, CAD/CAM and HP/GL Capability

commands, as well as our own powerful Graphtec Protocol
Graphics Language (GPGL), combine to make it excep-
tionaland provide unprecedented ease and versatility in
programming.

Versatility Plus

The NEW FP 5301 plotter, a totally versatile computer
controlled pen system, is now available from Western
Graphtec. Several features on this unit make it the per-
fect output media for any type of computer or software
viaRS232C, GPIB/IEEE-488 or parallel interface. Appli-
cations range from CAD/CAM to business, or science
and engineering graphics.

Outstanding Speed

Time is money and you can save valuable time with the
increased speed of the FP 5301 which is 18 ips, axially,
and 25 ips, diagonally.

HP/GL Compatibility
A total of 47 programmable function commands are
part of the built-in firmware. Acceptance of HP/GL

VG

XY PLOTTER

Self Capping Pens Top It Off

You no longer need to worry about losing those little
pen caps! The FP 5301 has self capping capability and
you get a wide variety of pen types and colors, from ink
drafting pens to ball point, fiber tip and even pencil. Our
built-in sensor detects the type of pen selected and
optimizes its plotting speed and pressure.

When it comes to computer controlled pens, don’t take
ourword forit! Draw your own conclusion with the FP 5301
plotter from Western Graphtec. Call our customer service
department forthe name of our representative in yourarea

Ve.

Recording the past. .. Plotting the future.

12 Chrysler Street, Irvine, California 92714
(714) 770-6010 ® Outside CA: (800) 854-8385
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(mul'te pl o'fens) n. 1. Football an ingenious plan where team players are strategically integrated — enabling a variety of plays to be
executed from a single set formation. 2. Microprocessor Development Systems an ingenious plan where two companies are strategically
integrated to provide customers with a variety of support products from a single source.

What works on the gridiron can now work for you. Because two
of the games best players have now teamed up to form a unique
combination that makes you the winner.

The two MVP's? Microtec Research and Zax
Corporation; Brains and Brawn.

Brains...

Microtec Research Incorporated has been the
software solution for microprocessor developers
since 1974. Since then they have grown to become
the largest supplier of pre-built and portable
cross-software products...and with good reason.
Because Microtec’s only business is to design pro-
ducts and solutions that result in increased pro-
ductivity, decreased project support costs, and feature outstand-
ing reliability. Flexibility is important too: Each product in
Microtec’s integrated family is designed from a “building block”
viewpoint. This essential approach both protects and extends the
value of existing investments in software and hardware. It does
this by eliminating the need for expensive and dedicated devel-
opment systems and costly reprogramming. Microtec compiler
products accommodate a variety of target microprocessors.
Microtec assembler products strictly adhere to manufacturer
specifications, so your equipment investments will always work
with your game plan.

A

MICROTEC

...and Brawn

Zax Corporation is quickly establishing itself as the choice for

support hardware products with their powerful In-circuit emu-
lators and complete development systems.

Zax ICD-series emulators combine intelligence
with efficiency to offer the fastest, most powerful
and cost-effective development tools available to
the microprocessor designer today. And Zax’s
BOX development systems are built with the same
quality standards that go into Zax emulators.
Working together, they form an unbeatable
combination.

Multiple Commitment...

Both Zax and Microtec are committed to providing and main-
taining superior products. This includes both anticipation and
preparation for future advancements in the field of micropro-
cessor development. Together, they strive to provide quality
support with trained personnel to answer questions, ongoing
update /upgrade maintenance and an international network of
distribution centers.

The scoreboard shows it — teamwork WORKS. Call today for
more information: ZAX Corporation, 800-421-0982.



Zax and Microtec recently put into their play-
book the best call a customer could make: Sys-
tem Z. System Z is an advanced, multi-processor,
multi-computer hardware and software devel-
opment program that’s the first economical,
total-system approach to microprocessor design.

The TEAM

System Z is arranged around three different
operating levels that include ZAX's BOX micro-
computer for flexibility, the minicomputer for
large-scale development projects, and the per-
sonal computer (like IBM’s PC) for an efficient
yet economical system.

=7

The EQUIPMENT

In-Circuit Emulators for:

18086 8 MHz
i8088 8 MHz
i8087 5 MHz
68000 10 MHz
68008 10 MHz
68010 10 MHz
Z80H 8 MHz
Z280B 6 MHz
8085 6 MHz
18048 11 MHz
18049 11 MHz
18050 11 MHz
i8035 11 MHz
18039 11 MHz
18040 11 MHz
8748 11 MHz
18749 11 MHz

The “BOX” Microprocessor Development Sys-
tems with the following Operating Systems:

CP/M 80

MP/M 80

CP/M 86

CCP/M 86

MP/M 86

MSDOS

iRMX (Intel Compatible)

CP/M 68K

0S-9

UNIX

SYSTEM Z-from

Mainframe Simulators:
8086, 8088, 80186, 80188
68000, 68008, 68010
Z.80, 8085, 6800, 6801, 6802
6809, 6301, Z8002
6500, 1802, 1804, 1805, 1806

Manufacturer Compatible Mainframe Cross Soft-
ware for:

8086, 8088, 8087, 80186, 80188

68000, 68008, 68010, 9900, 99000

780, 8085, 6800, 6801, 6802

6809, 6805, 6301, 6305, Z8, Z8002

6500, 1802, 1804, 1805, 1806, 8096

8048, 8051, F8/3870, 9940, 8096

Mainframe PASCAL Compilers for:
8086, 8088, 8087, 68000, Z80, 8085

Mainframe “C” Compilers for:
8086, 8088, 8087, Z80, 8085

IBM PC Cross Software for:
8086, 8088, 8087, 80186, 80188
68000, 68008, 68010, Z80, 8085, 8048

IBM PC PASCAL Compilers for:
8086, 8088, 8087, 68000, Z80, 8085

IBM PC “C” Compilers for:
8086, 8088, 8087, Z80, 8085

ZNX

[ ]
l n ~ 2572 White Road, Irvine, California 92714
oo g Zax COrpOratlon (714) 474-1170 » B00-421-0982 » TLX 183829
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NOBODY
DELIVERS
20MB

LIKE
SEAGATE.




20MB

" II)IGRIVES
VOLUME

If you build supermicros or any storage intensive desktop system, the 20MB (formatted)
Seagate™ rugged ST425 is the natural altemative to the 10MB industry-standard ST412. In fact,

to your controller, the ST425 looks just -
like two ST412s, speeding systems
integration.

Here is the capacity and performance
for powerful operating systems like
UNIX™, integrated applications
packages, file server and window
environments, and systems designed
for engineering, computer graphics,
CAD/CAM, and database management.

But the ST425 offers more than
capacity, performance and compati-
bility. It is the one 20MB Winchester

built, tested, and guaranteed to

meet Seagate’s stringent zero-
defect standards. Why take a
chance? Only Seagate delivers

5" Winchester disc drives with a total

system cost that no other supplier

can match.

Make us prove it. We want your business.
Call Seagate.

Seagate

NOBODY DELIVERS QUALITY ~IN VOLUME LIKE SEAGATE.

920 Disc Drive, Authorized U.S. Distributors
Scotts Valley, California 95066 Arrow Electronics, Pioneer Electronics and
Telephone (408) 438-6550, Wyle Laboratories
TELEX 176455SEAGATESCVL Canada:

Semad,
Regional Sales Offices: (416) 475-3922, TWX 6104924455
Newport Beach, California, (714) 851-9964; Eul n Sales Office:

ropea
San Jose, California, (408 286-7580; 49 89 177017, TELEX 524275 SEAG D

Woodland Hills, California, (213) 884-2699;

St. Petersburg, Florida, (813) 577-1199;
Littleton, Massachusetts, (617) 486-9711;
Dallas, Texas, (214) 783-6711
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Seagate is a trademark of Seagate Technology.
UNIX is a trademark of Bell Laboratories.
©1984 Seagate Technology.
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ONLY ONE BUS

LETS YOU CHOOSE YOUR




The MUILTIBUS"
architecture.

Because by making
vour bus architecture
decision first, you
can ease the pressures
oftaking a rather ardu-
ous journey. Reduce
your risk. Get where
you re going faster.
And, toa large extent,

guarantee yourself a
very smooth ride.
First, consider hav-
ing a wide open road
ahead. Only MUITIBUS
supports more than
30 different operating
systems. And all the

Major MiCroprocessors.

Seventeen, in fact. SO
you can drive your
design right at the
ultimate application.
Even change your
mind when the market
changes its. And thor-
oughly profit from
Intel’s open systems
approach.

It will also com-
fort you to know that
MULI'IBUS is the
world’s best supported
architecture. Over 200*
companies make and
distribute MULTIBUS
products. Givingyou a
selection of more than
1250* products.

And as if that weren't
acceptance enough,
MULIIBUS is an IEEE
standard (IEEE 796).
SO you can count on
your products fitting
and working together.
With no design break-
downs along the way.

Next, consider that
MULTIBUS supports

*Source: MULTIBUS Buyer's Guide, Winter 1984. © 1984 Intel Corporation

all levels of integration.
Chips. Boards. And
boxes. From leading
edge to commodity. SO
while you're custom-
configuring your own
product, you can count
on getting exactly what
you need. Hardware
and software. And serv-
ice along the way.
Finally, MULTTBUS
keeps you fueled up
for whatever’'s coming
around the next bend.
With a defined upgrade
path to MULTIBUS II:
Which, by the way; is
the most advanced bus
architecture going. And
which already has over
100 companies com-
mitted to its support.
So call us toll-free to
begin your travels
with MULTIBUS. (800)
538-1876. In California,
(800) 672-1833. Or
write Intel, Lit. Dept.
C-19, 3065 Bowers Ave.,
Santa Clara, CA 95051.
Because there’s
no good reason why
you should find your-
self up the road
without a paddle.

intal
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PARAMETERS

ngh Speed Cratt.

No, not the fighter. The

~ craft we're talking about

~ is yours. Because with the

. D-SCANGR-2414, you'llex-
= perience something you've
probably never felt before.
High speed response.

Gone are the days
when you had to sit
around waiting for the
host computer to answer
your commands.

Quickly, here’'s the story. Speed. Effi-
ciency. Power. Extraordinary visual acuity.
And local control!

We're not done yet, either. You can dis-
play up to 1024 colors (not the usual 256).
Read them flawlessly on our 1280 x 1024
display (with 60Hz non-interlaced refresh
rate!). And expand the 4 bit planes to 10.

The 2414 also gives you display list stor-
age that’s simply unmatched in its price
class. Starting with 256K and field-expanda-
ble to over IMbyte! That's two, three, some-
times even four times more storage than you
can find in so-called competitive terminals.

Then, to make sure you get the picture
you want, the 2414 gives you local picture
manipulation. Local transformations. And
local graphics tablet support. Which means
you'll have true local interactive support.
You won't get bogged down while the host
spews out accounting reports. And you get
instant visual response every time you
need it.

There’s more to those pictures, too. More
complexity. More detail. More information
on the 20” screen at any one time. Plus, the
handy ability to manipulate the image in
more ways. And display alphanumerics
with beautiful precision.

A very pretty picture indeed. What's
more, you get easy interface to our color
hardcopier. Programmable function keys.
A user-definable look-up table. And user-
definable hardware anti-aliasing.

But hardware technology notwithstand-
ing, you also get a powerful software story
with the 2414. For instance, it's compatible
with the TEK 401X instruction set and Plot 10
package. So you can save a lot of time and
aggravation implementing graphics soft-
ware. Upgrade quite painlessly. And elimi-
nate costly re-learning curves.

There's something heavyweight to
remember, too. Our service. We design,
build, sell and service all of our equipment.
So you never have to wander around won-
dering who to call for help. And waits are
lifted because you get direct service from 13
offices across the U.S.

So call today to learn more about the
GR-2414. We'll get back to you with utmost
speed. Just call your local Seiko Instruments
sales person, or us at (408) 943-2100. Write
1623 Buckeye Drive, Milpitas, CA 95035.

You'll find there’s a new high speed cratt
that’s drawing a lot of attention. Yours.

SEIKOE=

INSTRUMENTS

D-SCAN isa trademark of Seiko Instruments & Electronics, Ltd
TEK and Plot 10 are registered trademarks of Tektronix, Inc
© 1984 Seiko Instruments U.S.A ., Inc., Graphics Devices & Systemns Division
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STANDARDS

GUIDE

PRODUCT DESIGNS

Although they are potential sources of frustration among
designers, standards can ease product development and

enhance marketability.

by Bill Schweber

Standards—whether related to safety factors, design
considerations, or performance specifications—can
make or break a product’s marketability. Thus, they
deserve consideration early in the planning stages
of a product’s development cycle.

The effects of standards on design cycles and
product cost are as varied as the types of standards
themselves. They can either shorten or lengthen
development cycles, decrease or increase product
cost, and frustrate or aid designers.

Standards usually affect a product’s marketability.
They can help to better meet customer expectations,
and provide companies with the opportunity to
become market leaders and standards setters in cer-
tain market areas. As a standards setter, a company
would be constantly referred to by the competition
in such statements as ‘“XYZ compatible.”” Even such
claims as ‘‘better than XYZ’’ remind potential cus-
tomers of that company’s position in the industry
as a market leader.

However, to effectively use standards to make a
product successful—regarding scheduling and cost
constraints as well as meeting market needs—a firm
must sort through the multitude of standards avail-
able and decide which ones, if any, to use.

Standards exist to cover virtually every aspect of
a product’s design and performance, yet most

Bill Schweber is senior marketing engineer at Analog
Devices’ Measurement and Control Division, Rt 1
Industrial Park, PO Box 280, Norwood, MA 02062,
where he is responsible for front ends and analog
and digital 1/0. He holds a BSEE from Columbia
University and an MSEE from the University of
Massachusetts at Amherst.

products need only comply with a few of these. A
successful project involves choosing the right stan-
dards for a specific market without burdening users
with irrelevant or counterproductive ones. Office-
equipment users, for example, are not interested in
operation at —20 °C, and equipment designed for
such operation would be too awkward and costly
for such applications.

Covering all the bases

Although all standards must fall into one of the
four major groups discussed in the Panel,
““Categories of standards,’’ they can also fall into
various subcategories, depending on what product
features they cover. Safety standards, for example,
such as those from Underwriters Laboratories,
specify requirements to ensure that a product will
be safe in its intended application. However, such
standards do not generally make statements relative
to performance. In many locations, compliance
with such standards is mandatory, and steps to
ensure compliance must be considered early in the
design cycle.

In another category, design standards specify
overall electrical and physical factors. For example,
the IEEE 488-1978 standard, entitled ‘‘Standard Digi-
tal Interface for Programmable Instrumentation,’’
discusses signal types as well as interface connections
for the IEEE 488 bus. It does not, however, cover
such factors as syntax.

Design standards also include the Federal Com-
munications Commission (FCC) and Verband
Deutscher Electrotechniker (VDE) specifications for
allowable conducted and radiated noise, as well as
the IEEE 472 specification for surge-withstand capa-
bility. In another area, design standards for software
are becoming increasingly important. In addition to
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Categories of standards

Standards exist in many forms, each of which can
affect companies and their customers differently.
Some are irrelevant to the user and affect only the
product’s design; others, in contrast, are vital to the
end user. Standards can be promulgated by industry-
wide groups or by government bodies, or they may
be defined by the market leader. The market leader,
of course, would be a company that is one of the first
successful entrants in a new product area.

Standards fall into one or more of four groups:
external, internal, formal, and informal. Note that
these groups overlap to some extent. Indeed, a stan-
dard may begin in one group and migrate to another,
depending on its success (see Figure).

External standards, for example, are seen by the end
user. Although customers might not care what is in-
side a box, they might very well care whether an
Rs-232 interface, for example, is available and
whether standard line voltages are used. In today’s
market, external standards also include such functional
aspects as operating system software.

Internal standards are those seen only by the project
design team and others within a company. They re-
late to design rules, parts, and assemblies. Examples
include such factors as the use of standard board-level
voltages such as 5 V and + 15 V rather than oddball
values. Note that, although customers will not care
about the internal standards during normal product
use, they may well care about how such standards
can influence the availability of spare parts and long-
term support. Custom assemblies and components are
generally expensive and difficult to replace.

Formal standards are defined, recognized, and main-
tained by a major technical or trade group that does
not represent any single manufacturer. These organi-
zations, like Underwriters Laboratories (uL) or the
Institute of Electrical and Electronics Engineers (IEEE),

often develop industry-wide standards based on
proposals from groups of manufacturers and users as
well as technical experts. The development of a formal
standard takes approximately five years. Compliance
with formal standards may be mandatory, especially
with those relating to safety and electromagnetic/
radio frequency interference (emi/rfi).

INFORMAL

FORMAL

INTERNAL

EXTERNAL

Informal standards exist when a manufacturer has
a leading market share and, thus, effectively defines
the standard for a specific application. The 1BMPc, for
example, has no formal endorsement, yet it has effec-
tively set a standard for many aspects of personal
computer design. Because markets move so fast,
informal standards develop relatively quickly com-
pared to formal standards —often within two to three
years. Many informal standards develop sufficient
support and influence to become formal standards.
Intel’s Multibus, for example, has become the formal
IEEE 796 standard.

operating systems, software standards now influence
application packages and are spurring on the emer-
gence of standard library functions as well as stan-
dard kernels and software drivers. The emergence
of software standards is evident in such packages
as the Tektronix PLOT 10 graphics language.

Among other types of standards, recommended
practice and procedure standards define methods of
setting up repeatable tests that measure the perfor-
mance of a system or product under well-defined
conditions. They can include military standards for
shock and vibration and American Society for Test-
ing of Materials (ASTM) standards for measuring
wire strength. Such standards are important because
they provide a common method for defining product
specifications.

One area where these standards apply is in bench-
marks for measuring software performance. Without
such benchmarks, it would be difficult to evaluate
a product’s suitability for a specific application.
Nevertheless, relatively few such standards exist,
largely because of the wide-ranging nature of soft-
ware products. Moreover, many of the available
benchmarks either deliberately or inadvertently high-

74  COMPUTER DESIGN/July 1984

light only a few areas of computer performance
while treating other areas unfairly.

Finally, ergonomic (human factors) standards are
increasing in importance. They cover dimensions,
operation, and visual aspects of a product’s design
from the user’s viewpoint. Currently, much of the
impetus for these standards comes from European
organizations such as Deutsches Institute fiir Nor-
mung (DIN), which defines guidelines for computer
keyboards and display terminals.

Pros and cons of standards

The case for following a standard is not always
clear cut. Judgments must be made with respect to
a company’s engineering and production resources,
allowable product development time, and end-user
expectations and requirements. Thus, there are sev-
eral key points to consider in favor of standards.

Following standards might free designers to buy
rather than design and build many assemblies, thereby
cutting design time and cost. For example, except
in some high volume, low cost applications, buying
off-the-shelf power supplies and cabinets can offer
large savings without impeding performance. Industry




Goula...Innovation ana Qualty in Image Frocessing

The Best Software Package

If you want the best image
processor, get the best software.

From the day Gould's Library of Image pro-
cessing Software (LIPS) is installed with your
IP8500, you'll have an interactive system with
help files, command sequence files, discrete
image directories, and full interactive control of
all hardware components. You can begin filter-
ing or Fast Fourier Transform (FFT) operations
immediately on our sample files, or capture and
load your own images from an RS170 camera
or our new Real-Time Digital Disk. Look-Up
Table manipulation is precise, convenient, and
fully interactive, including storage and retrieval.

LIPS is the “package deal” to meet your im-
aging needs.

LIPS also provides interactive software for
measurement of pixels, lines, or regions of any
image. Once you've analyzed yourimages, call
afilter of any size or shape from the LIPS kernel
database and execute it entirely on our four-
channel Digital Video Processor at video rates.
Or do spatial modifications such as rotation,
translation, or warping. All interactively, all
starting installation day. That's the difference
between Gould software and any other pack-
age in the industry.

LIPS Version 3.0 and LIPS Plus

To assist LANDSAT, specialized classification,
and recognition applications, Gould proudly
announces LIPS Plus with the following
features:

in Image Processing Today:~-

Filters: Median, Wallis (Local Area Adaptive His-
togram Equalization), Sobel, kernel of any size,
block average filters, Roberts, Prewitt, Laplacian,
FET.

Topological Operations: Thinning, exo-
skeleton, thick, hollow, fill, cut tail, raster-to-vector,
vector-to-raster.

Statistics: Histogram, mean value, standard de-
viation, variance, covariance, matrix, scattergram
for training set generation and edit.
Classification: Bayesian maximum likelihood,
parallelepiped, Parzen window, Mahalanobis, min-
imum distance, Fisher discriminant, principal com-
ponents, RGB to IHS transforms.

LIPS version 3.0 features the following

highlights:

= Convenient system operation and image database
management.

m Real-time inputs from camera or digital disk (up to
3200 images).

m Flexible radiometric operations for intensity display
and modification (up to 16-bit look-up table).
Thorough measurement and analysis—spatial and
radiometric quantification. Near real-time histo-
gramming.

Powerful filters and transforms for mathematical
data alteration.

Geometric operations—changing the spatial re-
lationship of data. Warp hardware will perform a
2nd order geometric transform of up to 4Kx4K
images (8, 12 and 16-bits) using cubic convolution
resampling. Typical warp time for 512x512, 8-bit,
4 x4 cubic convolution resampling is 1 second.
Artistic and graphic functions—embellish, rear-
range, create images. Auxiliary Graphics Proces-
sor: 800,000 points/second.
Support—training, installation,
scription.

software sub-
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Write or Call and let us tell you what else is
new at Gould Imaging and Graphics Division.

Gould Inc., Imaging and Graphics Division,
1870 Lundy Avenue, San Jose, CA 95131,
(408) 263-7155, TWX (910) 338-7656,
Eastern: (516) 736-3440, Southwest:

(214) 458-0052, Western: (408) 263-7155,
European: (089) 769-5037, Telex: 05-29-628
mod-d.

IMAGE CAPTIONS

Top:

m Left back corner: 2-D FFT processed in 2 minutes with
LIPS Plus.

» Four 1024° medical images: multimodality, split screen
display.

®m Face: CT scans in 3-D modeling, plastic surgery at
Mallinckrodt.

® Mountains: LIPS assists fast graphics hardware and large
memory matrices with GKS-based Auxiliary Graphics
Processor. Courtesy S.A.
Pseudo-colored flowers: shows LUT manipulations. Note
graphic load display plus intensity reference scale.
Same 1024° flowers: shows color cut and paste in 1 frame
time.
Jars and pens: Synthetic image like #4, courtesy Pacific
Data Images. Photo by Jim Weil.

Bottom:

® Two corners: LIPS driver supports 1024° LANDSAT
imagery, courtesy NASA-Ames Research.

m Top bas relief: Matrix filter, the basis of classification and
recognition. LIPS allows kernels of any shape and size
and executes at video rates.

Histogram: line or pixel analysis under LIPS.

Spheres: fast Z-buffer merge, courtesy Rensselear.
Cake and strawberries: 1024 looks good enough to eat.
Bottom: mesh algorithm, courtesy Lunar & Planetary.
Weather satellite: shows graphics overlay, courtesy
MacDonald Dettwiler.
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standards can ease peripheral interconnection,
encourage development of second sources, and make
it possible to offer peripherals with a wide range of
performance. For example, such a standard could
support one-, two- and eight-pen plotters with a
single graphics language.

Marketing and sales groups can more readily
promote and sell products that meet standards.
Consider, for example, that even if salespeople
are not experts in the IEEE 488 standard, prospec-
tive customers will understand the interface stan-
dard’s implications. If, on the other hand, a
particular product uses a custom interface, cus-
tomers will require more detailed explanations from
a more knowledgeable sales force. Moreover, a non-
standard product that is no better than the standard
will fuel customer confusion and skepticism.

Many standard software packages provide tools
that speed product development. Chip vendors as
well as third parties offer development tools for some
16-bit microprocessors, and many such tools would
take a company months to duplicate and debug. If
firms use standard software, users can buy standard
software packages elsewhere to fit their specific
applications, thus opening up new markets. A good
office accounting machine, for example, might run
materials management software.

Standards make it easier for firms to develop joint
marketing efforts with other companies who offer
complementary or supplementary products. With
such efforts, a company can offer more to its current
customers and expand into new markets. Certain
standards (eg, those related to safety) may be re-
quired before a firm can sell a product or specify
its performance.

Despite these factors, the argument for standards
is not one-sided. Many successful designs do not
adhere to standards, yet handle the jobs they were
intended to do with superior price and performance.
It is important, therefore, to also examine the draw-
backs of standards.

Many standard software packages
provide tools that speed product
development.

Following a standard, for example, might cost
more than a minimum design that adequately per-
forms the intended task. Similarly, it might prevent
reaching performance goals. For example, there may
be a need to achieve fast disk 1/0 performance that
cannot tolerate the time-consuming routines and
calls of standard software. Standards could also stifle
engineering innovation, giving engineers insufficient
opportunity to be creative, particularly in the de-
velopment of a dramatic new product.

Adhering to standards makes it harder for cus-
tomers to distinguish one firm’s product from that
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of the competition. Thus, in following standards,
companies must ensure that some factor (eg, low
price, better implementation, or a subtle improve-
ment) makes their offering more than just a ‘‘me-
too”’ product. Testing to a standard—especially
when it involves an external organization perform-
ing the tests (eg, UL or a lab with special equip-
ment)—can be time consuming and costly. This
drawback is applicable particularly to safety, and
practice and procedure standards.

%
APPLICATION 7 7
PRESENTATION 6 6
NETWORK APPLICATION
SESSION 5 5 > MANAGEMENT, CONTROL
AND USER INTERFACE
TRANSPORT 4 4
NETWORK 3 3 J
DATA-LINK 2 INTERFACE WITH
| \gep g0z PHYSICAL CHANNEL
AND TRANSPORT OF
PHYSICAL 1 INFORMATION

PHYSICAL MEDIA FOR OPEN SYSTEM
INTERCONNECTION

Formalizing standards can reduce confusion among vendors
and customers alike. Helping to clarify local area network
specification, the IEEE 802 standard is compatible with the
lowest two layers of the seven-layer International Standards
Organization Open System Interconnection model.

De facto standards could place competing firms
at the mercy of the industry leader. For instance,
if a company chooses to offer a low cost ‘‘XyYz-
compatible’’ terminal, consider how it could respond
(eg, it would have to move quickly, refocus its mar-
ket, or cut prices) when XYZ comes out with a new
model, or improved firmware that ‘‘turns on’’ previ-
ously hidden features.

Formal standards are slow in developing, and after
following a proposed or preliminary standard, a
company might find that the standard has changed
by the time their product reaches the market. Alter-
natively, a company might have to wait until the
standard is formalized before introducing the
product. Neither choice is pleasant, and misjudgment
could ruin the product’s chances.

Two examples—local area networks and sub-
5Y-in. floppy disks—illustrate this last point. Many
good networks are now available. But they are harder
to explain, and thus more difficult to sell to less-
knowledgeable users because the industry standards
have not been completely formalized. The approval
of some sections of the IEEE 802 standard, which
covers the first two layers of the seven-layer Inter-
national Standards Organization (ISO) Open System
Interconnection (0SI) reference model, is correcting
this difficulty (see Figure). Until recently, however,
the standards situation surrounding networks has
confused manufacturers and users alike.
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needs. Your boards are designed
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Multiwire designs and fab-
ricates finished boards to meet
both your routine and accel-
erated delivery requirements.
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Formal Standards Organizations

Organization

American National Standards Institute
(ANSI)

American Society for Testing of
Materials
(ASTM)

International Telegraph and Telephone
Consultative Committee
(CCITT)

Canadian Standards Association
(CSA)

Deutsches Institut fiir Normung
(DIN)

Electronics Industries Association
(EIA)

Federal Communications Commission
(FCC)

Federal Information Processing
Standards

(FIPS)
International Electrotechnical
Committee

(IEC)

Institute of Electrical and Electronics
Engineering
(IEEE)

Instrument Society of America
(ISA)

International Standards Organization
(1ISO)

MIL standards
(U.S.)

National Bureau of Standards
(NBS)

Underwriters Laboratories
(UL)

Verband Deutscher Electrotechniker
(VDE)

Types of standards

A wide variety —data formats, coding,
safety, software, test procedures,
definitions. Some are jointly published
with other organizations.

Standard tests for strength and
performance of materials and
substances; procedures for calibration
of testing equipment

Standards related to
telecommunications

Primarily safety-related standards

Standards covering form factors and
ergonometrics, among other things

Interface and signaling standards
emi/rfi standards

Cover data codes, signaling, data
encryption, parity

Standards covering safety,
procedures, definitions

Extremely wide variety covering test
procedures, definitions, interface
standards, safety, networks

Standards for installation, calibration,
dimensions, and definitions of
process-control transducers and
instrumentation

Standards for measurement, data
encoding, signal transmission

Performance, form factors and
connectors, reliability, shock and
vibration, emi/rfi

Fundamental physical measurements
and calibration

Safety and related performance of
equipment and components

Standards for safety, form factors,
performance, emi/rfi

Examples

National Electrical Code, ASCII,
Fortran, flowchart symbols

Temperature, heat, strength of metals
in certain applications, strength of
bonds and connections

Modems and interfaces, protocols,
formats

CSA5668B for electrical and electronic
test and measuring equipment

Panel meter cutouts, keyboard and
CRT dimensioning, printed circuit card
size and connectors

RS-232, RS-422 for communications;
RS-170 for baseband video

Docket 20780, Class A and Class B

PUB 46: Data Encryption Standard

IEC 225: octave, half octave, and
third octave band filters

IEEE 488 interface bus, -472 surge
withstand, -770 Pascal language,
-802 networks

S$50.1 Compatibility of Analog

Signals for Electronic Industrial
Process Instruments

ISO 646.7 Bit Character Set for
Information Processing Interchange

MIL-STD 810C Environmental Test
Methods, 561 and 562 emi/rfi

NBS 125 Thermocouples; Data
Encryption Standard 1977

UL 1244 Electrical and Electronic
Measuring and Testing Equipment;
UL 94 Flammability of Plastic
Materials

VDE-087 1A for emi/rfi

Note: Some standards were originally supported by one organization but are subsequently supported by others (eg,
ANSI/IEEE C62-41-1980 “‘Guide on Surge Voltages in Low Voltage ac Power Circuits’’ was IEEE 587-1980). In other
cases, similar though not identical standards exist in several organizations (eg, RS-232-C and CCITT V.24 and V.28).

78

Similar confusion surrounds the sub-5Y4-in. floppy
disk market. No single vendor has established a
dominant position, so several incompatible 3- to
3'-in. formats have emerged. This may limit market
acceptance of any one format.

When deciding which standards to follow, con-
sider these pros and cons as they relate to a parti-
cular product and market. Observe whether a
company has the resources to handle the entire

COMPUTER DESIGN/July 1984

design of a nonstandard product feature. Determine
first if following a standard is a cost-effective
approach. If the answer seems to be no, evaluate
carefully whether the apparent higher costs of
following the standard might be more than offset
by the possible availability of multiple sources for
assemblies and parts. Also, consider the marketing
aspects. Is there a set of standards that the intended
user expects a given product to follow? A user may,



WE'VE BEEN DELIVERING 3'2" WINCHESTER
DISK DRIVES FOR OVER A YEAR.

Rodime has been setting a new standard in
Winchester disk drive storage for more than
ayear Its 312" drive with 5 and 10 megabytes
of formatted storage has become the in-
dustry leader for sub 4" Winchester
disk drives. Rodime has now delivered tens
of thousands!

The proven compact drive
and proven quantity supplier

With thousands of its 34" Winchester drives
in operation today Rodime has further dem-
onstrated its reputation for reliability, a major
design consideration for our 3'%" drive, and
quality. It has a rugged design with high re-
sistance to shock, an important consider-
ation for portability and for vibration prone
environments. Using advanced large-scale
integration, the entire electronics for the
drive are on a single compact board and
there are no adjustments or select-on-test
components.

RODIME

New design horizons

The compact size of Rodime’s drive sud-
denly puts large-scale storage into areas
never considered before. The 350 series is
one-fourth the volume of a 54" Winchester
drive. And the 250 series, which includes
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mounting brackets and a face plate, fits into
the same space as a half-height 54" Win-
chester offering even further shock and
vibration isolation. Now, system designers
have a new level of flexibility. One area that
has received attention is use with portable
computers. Several major portable computer
manufacturers have already incorporated
Rodime 3'%" Winchester disk drives into

their products. There are other equally excit-
ing areas such as desk top computer sys-
tems, intelligent terminals, point-of-sale
terminals, industrial controllers, telecom-
munications systems, navigation and
guidance systems, and portable
instrumentation. In fact, the list of potential
uses is only limited by the imagination of
the system designer.

A tradition of excellence
In a few short years, Rodime has established
itself as a major force within the Winchester
disk drive industry. Rodime is one of the few
manufacturers that are delivering 54" Win-
chester drives with a broad range of capa-
bilities up to 54 megabytes. And is the only
manufacturer delivering high-performance
3" Winchester drives in production
quantities.

For the compact 32" Winchester disk or
other 54" Winchester requirements, look to
Rodime. Rodime delivers.
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for example, expect a 0- to 10-V output to a recorder
rather than the 0- to 10.24-V level that may be easier
for a company’s 10-bit D-A converter to furnish.

There are many other questions to answer. It is
important to find out if standards can be used to
leverage the product’s capabilities and increase its
market. It is equally important to discover whether
the sales force will be able to explain the product,
and if customers will be able to understand it in areas
where it does not conform to a standard. Other ques-
tions focus on whether some standards are manda-
tory, either from a legal or practical standpoint.
Finally, finding out which standards the competi-
tion follows is a must.

Making the right choice

A firm must also grapple with the problem of
making its product stand out while still following
the standards that its market demands. In many
ways, the best products from the user’s viewpoint
are those that follow standards and, at the same
time, add proprietary features. For example, a
computer/controller system that fully follows the
IEEE 488 standard but also offers outstanding envi-
ronmental specifications (eg, a wide temperature
range, and the ability to withstand high levels of
vibration) would be attractive to potential users in
some applications.

To illustrate further, Mostek recently introduced
a RAM whose function and configuration is fully
compatible with a de facto standard 1C. The com-
pany’s RAM, however, also includes a lithium
battery built into the package. In addition, it is
equipped with the circuitry necessary for automatic
switchover from the system power supply to the
internal battery. This provides a nonvolatility feature
that is transparent to the IC user.

Adding proprietary features to a product that
otherwise follows specific standards is only one way
of improving its chances for success. A product can
also be successful if it performs a relatively straight-
forward function and complies with specific standards
that customers require for their applications.

Consider, for example, a computer that provides
an analog output from a built-in D-A converter to
a process control system. Although such a function
might seem simple, its implementation could involve
electrically isolating the computer circuitry from the
process control loop and converting a D-A con-
verter’s 0- to 10-V signal to a 4- to 20-mA signal.
Moreover, the process control interface might have
to conform to the Instrument Society of America’s
(ISA) S50.1 standard, entitled ‘‘Compatibility of
Analog Signals for Electronic Industrial Process
Instruments.’”” Using a component such as the
Analog Devices 2B22 voltage-to-current converter
can help meet such requirements. It provides isola-
tion to 1500 Vdc, converts a 0- to 10-V level to a
4- to 20-mA current level, and conforms to certain
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ISA $50.1 and IEEE 472-1974 (surge-withstand) specifi-
cations. These features justify the unit’s higher cost.

A list of standards-setting organizations can be
bewildering. When deciding which standards to con-
sider, first determine what potential customers want
and what standards the competition currently meets.
Note that many standards specify several levels of
performance. Designers should know which levels
they want to meet.

It is important to get a copy of the standard being
considered rather than just relying on a summary,
since there is much folklore surrounding some stan-
dards. For example, the RS-232 standard does not
discuss the encoding of characters sent over the
interface, yet many people assume that the standard
specifies ASCII characters because they are almost
always used in practice. RS-232 is the formal standard;
the use of ASCII characters is an informal one.

The Table shows some key standards organiza-
tions, the areas they cover, and some important
standards that they publish 2and maintain. Whatever
standards a company elects to follow, it must know
exactly what “‘follow’’ means. Methods of compli-
ance range from self-certification (eg, stating that
a product is RS-232 compatible) through evaluating
engineering drawings or sample units by external
testing bodies. These are procedures that, when
sucessfully completed, allow a firm to state that its
product is ‘“‘approved,” ‘‘listed,”” ‘‘recognized,’’
“‘certified,”’ and so on, by the appropriate body.
Bear in mind that some national standards are adopted
(with modifications) as international standards.
Meeting both national and international standards
usually provides a marketing advantage.

Remember that a company need not be totally at
the mercy of standards. As previously mentioned,
it can become an industry leader and set de facto
standards, as well as participate in the development
of formal standards through involvement in profes-
sional organizations such as the IEEE, ISA, or ASTM.
Through such involvement, a firm can help demon-
strate its expertise in product design or in under-
standing the market.

Areas particularly ripe for involvement now
include computer graphics. Currently, the Associa-
tion for Computing Machinery’s Special Interest
Group on Computer Graphics (ACM/SIGGRAPH) is
developing some standards for computer graphics
and languages in cooperation with the IEEE. These
standards are aimed at allowing different languages
and machines to use, to some extent, the same basic
computer graphics software modules.

Please rate the value of this article to you by
circling the appropriate number in the ‘‘Editorial
Score Box’’ on the Inquiry Card.
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DIGITAL JUST GAVE
32-BIT MICROS
AGOOD NAME.

VAX.



DIGITAL'S MICROVAX|.

Several years ago, Digital's
engineers set out to revolution-
ize computer performance
by extending virtual address
space tounprecedented
proportions.

They succeeded with VAX™
architecture. A design strategy
so successful, it completely
revised what the world expect-
ed from 32-bit computers.

Those same engineers
have been atitagain. This time,
compacting VAX architecture
into the MicroVAX | ™ system.

Amicro by every measure,
the MicroVAX | system never-
theless delivers all the versatil-
ity and speed you've come to
expect fromits larger name-
sakes. It guarantees both
hardware and software compat-
ibility with other VAX computer
family members. Itlays claim
tothe same treasure chest of
developmenttools, utilities and
languages. It provides access
tothe same impressive library
of proven applications.

With the MicroVAX | system,
the industry’s premier 32-bit
architecture has been minia-
turized by VLSI technology.
Along the way, Digital's engi-
neers dramatically reduced
something else: the cost.

Entryintothe celebrated
VAX computing family is now
possible for as little as $10,000.

THE UNCOMMON
BENEFITS OF VAX
ENGINEERING
HERITAGE.

Agenuine VAX computer,
the MicroVAX | system has

© Digital Equipment Corporation 1984 Digital. the Digital logo. MicroVAX |. MicroVMS, DECnet, VAX, VMS, VAXELN and Q-bus are trademarks of Digital Equipment Corporation. SNA is a trademark of International Business Machines, Inc

been,inasense, already
proven at tens of thousands
of VAX installations.

Its high bit-efficiency, for
example,isachievedintrue

VAX architectural fashion—by
accommodating datatypes
ranging from one to 128 bits,
and 21 distinct addressing
modes. You can select pre-
cisely what your programs call
for. The system boasts over
four gigabytes of address
space, made possible by full
virtual memory management.
The MicroVAX | system
alsoinherits the elegant VAX
instruction set. Some three

hundred separate instructions.

This gives developers exqui-
site control over the micro, and
inturn, gives the system extra-

ordinary applications flexibility.

Bit efficiency for speed,
elegantinstructions for flexibil-
ity,and consequent growth
potential are the heart of VAX
architectural excellence. They

free MicroVAX | system users
frommemory overlays, pro-
gram segmentation and other
encumbrances of competitive
16-and 32-bit micros. VAX

system sophistication means
compact compilers and oper-
ating systems. ltmeans appli-
cations that execute with
speed.

The MicroVAX | computer
enters the marketplace pre-
pared bothto live up tothe
legendary status of its prede-
cessors, and to make aname
foritself.

HARDWARE
ENGINEERED TO GIVE
YOU BIG SYSTEM
PERFORMANCE.

THE BEST ENGINEERED
2-BIT MICROCOMPUTER
IN THE WORLD.

power of Digital's VAX-11/780
computer. Enough to satisfy
your most demanding super-
microapplications. Enough
to comfortably support up to
five users.

There s big system capac-
ity: one-half million bytes of
physical memory is standard,
and expandable to four mega-
bytes. For highly technical
applications, MicroVAX | sys-
tems also come standard with
support for both single and
double precision floating point
arithmetic.

Toenhance the already
impressive execution speed,
Digital's engineers even putin

Tobe sure, the MicroVAX |
computeris atrue micro. It fits
under the desk, on the desk, or
most compactly of all, taking
upjust5'a"ofheightina
19" rack.

The MicroVAX | system
delivers over 35% of the raw
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an eight-thousand byte direct-
mapped cache memory.

SYSTEM SOFTWARE
ENGINEERED TO GIVE
YOU UNMATCHED
VERSATILITY.

While ordinary micros give
you just one, often thinly sup-
ported operating environment,
the MicroVAX | system gives
you achoice.

There is the MicroVMS™
operating system, Digital's
famous VMS™ general-
purpose system repackaged
forthe MicroVAX | computer.
Within the storage capacity of
your configuration, it will exe-
cute any user-mode VMS
application. Unaltered. This
opens up the complete range
of unique and highly special-
ized Digital and third party
applications andtools.

Forincomparable econ-
omy, the MicroVMS operating
system has been packaged by
function into modules. You buy
justthe modules you need for
your environment, then tailor

the systemto your application.
The basic system module con-
tains all the capabilities neces-
sary torun applications. You
canthenadd a program devel-
opment module, a choice of
networking modules, program-
ming languages, and other
optional products simply and
easily. Because you never buy
what you don't need, up-front
investment is minimized and
systemoverhead is reduced.

For realtime control, distrib-
uted computing and network-
based multiprocessing, there
isthe VAXELN™ realtime pro-
gramming toolkit. It gives you
access to all the productivity
tools of VMS. Applications
developed on VMS with
VAXELN software can be
transported to other VAX or
MicroVAX | target systems for
execution. The applications do
not need an underlying operat-
ing system.

The MicroVAX | system will
excelinavariety of applica-
tions settings. Itisateam com-

puter in business. A network
node in process control. A tech-
nical workstation. Itis acom-
pact, high-powered computer
that can be taken on location
for seismic, marine and field
engineering applications.

DIGITAL’S Q-BUS
ENHANCED FOR HIGH
PERFORMANCE 1/0.

Inexpensive and high per-
forming, the Q-bus™ data path
has become aleaderinthe
microworld and the choice of
Digital’'s engineers for the
MicroVAX | microcomputer.

The Q-bus data path now
performs block mode data
transfer, substantially improv-
ing its efficiency. The bus deliv-
erstransfer rates of over three

é-{

million bytes per second.

There are hundreds of
devices andinterfaces availa-
ble forit. You may already have
aninvestmentin Digital's Q-bus
structure. If so, a MicroVAX |
system affords an easy and
economical upgrade pathto
32-bit power. For design start-
ups, it gives you ready access
toacomplete range of supple-
mentary products.

NETWORKING:
YOUR WIDE-RANGING
PRESENT, YOUR FAR-
REACHING FUTURE.
The MicroVAX | systemis a
full-fledged member of one of
the broadest ranges of com-
patible hardware ever sold.
With it, you may employ a sin-
gle, consistent computing
strategy from micros to huge
clustered systems.

(Continued overleaf)




You can progress along
this computing path with ease,
transporting programs and
dataamong systems as your
needs dictate.

As your micro applications
grow, forexample, itis easy
and cost-effective to trans-
port programs and files from
the MicroVAX | computer to
larger systems. Conversely,
aMicroVAX | system becomes
an ideal target for programs
developedonabigger CPU.
The MicroVAX | computer
cancommunicate with all of
Digital's other computing sys-
temsviaDECnet™ software.
As partof a DECnet network,
MicroVAX | systems can also
be linked with highly efficient
gateways leadingto IBM's
SNA" networks and X.25 public
packet switching networks.

Within smaller geographic
areas, the MicroVAX | system
connects to Ethernet (sup-
ported by DECnet software) by
simply clamping onto the
cable.Indoing so, it becomes
the first ready-to-implement
microcomputer for building
high-speed data communica-

tions and powerful processing  %-1*

into local area networks. Both
MicroVMS and VAXELN soft-
ware support the Ethernet
connection.

ENGINEERED-IN
RELIABILITY:
.I’IIC%PARA'BIE

Like all of Digital's prod-
ucts, the MicroVAX I microcom-
puter is engineered for quality
and produced to Digital’s envi-
ably high manufacturing
standards.

The MicroVAX | computer
incorporates many built-in
system diagnostics. The most
powerful of these is a micro-
code verify that performs a
CPU self-test each time the
computer is powered up. Many
diagnostics run concurrently
with normal processing, soifa
failure does occur, it can be
corrected quickly.

Every detail that helps

*Prices apply U.S, only,

P Nty

assure reliability has been
attended to. The system'’s
230-watt power supply, for
instance, features thermal
shutdown, overvoltage and
overcurrent protection, a/c in-
put transient suppression, and
aminimum four millisecond

struction makes system service
both rapid and inexpensive.
The MicroVAX I systemis
backed by one of the industry's
most experienced small sys-
tem support organizations.
Digital pioneered on-site ser-
vice with guaranteed up-time
powerdown time. contracts and a selection of
Overall, modular con- field services, software support

DIGITAL’S MICROVAX | TECHNICAL SUMMARY

SYSTEM CONFIGURATION

Basic system for $9,995 (U.S. price, one only) includes: Two-board CPU, one-
half Mbyte main memory (expandable), modular power supply, /O port, and
eight-slot Q-bus backplane. A disk-based system at $13,880 (U.S. price, one
only)includes a 10 Mbyte fixed Winchester (expandable) and an 800-Kbyte
floppy drive. Volume OEM discounts apply.
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HARDWARE OPTIONS® Optional System Maximum
Memory: 256 KB,512KB 4MB
with parity
Floppy Disks: 2x400KB 4x400KB
Fixed Disks: 11 MB, 31 MB 62 MB
Communications:  1,4,8lines
Asynchronous Ethernet
Synchronous
*All configurations not supported by all operating systems.

SOFTWARE

Operating Environments: MicroVMS ™ ; VAXELN.™

Supports Applications Written In: BASIC; COBOL; FORTRAN; PASCAL; PL/I;
C; DSM; MACRO; LISP; OPS/5; DIBOL,;

RPGII.
MECHANICAL SPECIFICATIONS Width Height Depth
Rack Mount: 488cm - x @ 88em X ©4.88m
19" % 525" X 255"
Floor Stand: 254cm x 623ecm x 724cm
10" X 245" X 28.5"
Table Top: sd.aem, e dEZems x| 6B5ch
2! X 6" X 27"
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OPERATING TEMPERATURE: 15-32°C (59-90°F) at sea level.
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SERIAL BACKPLANE
SUITS MULTIPROCESSOR
ARCHITECTURES

Serial communications based on modified local area network
techniques can provide cost savings and flexibility in systems
using distributed processors and controllers.

by Mike Webb

The growth of VLSI technology has caused a dra-
matic drop in the cost of active elements in com-
puting systems. This, in turn, has led to increased
use of distributed multiple processors in systems. The
greater use of multiprocessor architectures, increased
concern for system reliability and integrity, and the
rising cost of traditional parallel bus backplanes have
all kicked off a search for alternatives to traditional
interconnect schemes in computing system archi-
tectures. One promising approach is the ‘‘serial
backplane,’’ which connects subsystem elements by
using modified techniques found in local area
networks.

Serial backplane interconnects offer significant
hardware and software advantages over traditional
parallel approaches. The cost of serial interconnect
hardware is significantly lower than for edge connec-
tors or pin-and-socket systems. Moreover, serial
interconnection is more flexible and gives the sys-
tem designer more freedom with the final product.

The key to cost-effective serial backplanes, how-
ever, is the availability of inexpensive serial con-
trollers that run at data rates sufficient to support
system needs. Given the decreasing cost of silicon
and the increasing speed of MOS VLSI components,
hardware cost advantages are within reach for many
applications. The main reason why a serial backplane

Mike Webb is a regional application specialist at Intel
Corp, 12300 Ford Rd, Suite 308, Dallas, TX 75234,
where he is responsible for distributed systems. Mr
Webb holds a BSEE from the University of Texas at
Arlington.
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offers such system design flexibility and space sav-
ings is that it is usually implemented using as few
as one or two signal paths.

A serial backplane architecture also carries con-
siderable software advantages. The serial link allows
each subsystem to enforce a standard protocol for
communications between system functions. Thus,
better software modularity is provided because the
hardware architecture tightly controls interaction
between modules. Each subsystem gains the same
level of autonomy as the nodes in a distributed net-
work architecture. The structured subsystem inter-
face thus allows capabilities to expand with a
minimum amount of system modification.

The potential benefits of the serial backplane
architecture in a real system are achieved through
careful architectural design. Once a serial backplane
architecture is adopted, the system becomes a minia-
ture local area network (LAN), with all its potential
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benefits and problems. It is careful consideration of
LAN trade-offs that helps to maximize the efficiency
of a serial backplane architecture and to avoid
unnecessary limitations.

Considering the two possibilities

Two different data communication philosophies
provide a comparison of two possible serial
backplane architectures. Although other basic serial
backplane architectures are possible, the two
examined here illustrate contrasting system goals.
These two examples are also attractive because VLSI
support is already available.

The first approach defines a network with a master
station that controls all data flow. This master gen-
erally imposes a sequence in which each station gets
a chance to use the data channel. Many multipoint
protocols use such a control structure since VLSI
advances have made this architecture simple and
inexpensive to implement. This architecture usually
works well in applications with low to moderate
traffic, and where there is a need for centralized
control.

The second approach to serial backplane architec-
ture more directly parallels popular LANs. It uses
the carrier sense multiple access (CSMA) method
with or without collision detection (CD), and is thus
similar to Ethernet in concept. However, since serial
backplanes are intended more for multiprocessing
applications involving limited distances, there are
some characteristics of a geographically dispersed
LAN that may change for serial backplanes.

Thus, for the following examples, one possible
serial backplane offers ‘“‘multipoint-in-a-box’’ for
low to medium performance systems, and the other
offers much higher performance at a modest inter-
connect cost. The question, then, is how to select
the right architecture for a given application. Indeed,
thought must be given to how a given application
is determined suitable for a serial backplane architec-
ture in the first place. In light of this, it is helpful
to consider two specific examples and decide on a
design approach for each.

Many laser printer systems use a central controller
that is often a multiboard-embedded computer
designed on a parallel backplane with a maze of wir-
ing harnesses to interconnect sensors, switches, and
servo loops. This application demands a serial back-
plane. Control intelligence is needed at several spots
(eg, the control panel, paper feeder, laser control,
and sorter). However, computational needs at these
locations are small. By contrast, most of the system’s
computing power is used to process the images it
receives (either electronically or optically) into a form
suitable for driving the printing engine [Fig 1(a)].

In this application, cost is a key consideration,
while the performance of the serial backplane itself
is less important. The first architecture discussed
seems most suitable, with the main processor con-
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trolling slave microcontrollers at each key point in
the system. The Intel 8044 is a good choice for the
slave controllers since it contains a complete 8051
microcontroller plus a high level data-link control/
synchronous data-link control (HDLC/SDLC) com-
patible serial port all on one chip. An 82530 (in
HDLC/SDLC mode) on the main processor board will
control the network of 8044s [Fig 1(b)].
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Fig 1 Pictured is a copier architecture using the
master/slave approach (a). The 82530 serial communication
controller (SCC) controls use of the data channel (b).
Traffic is generally low in volume, consisting mainly of
commands and status exchanges.
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Fig 2 In the realm of the serial backplane, certain changes
in the Ethernet frame format (a) can be modified to
improve performance. The backplane frame format (b)

has been reduced by at least 10 bytes.

The automatic mode of the 8044’s serial channel
allows each of the microcontrollers in the system to
simply update its status message periodically in
onchip memory. When a poll from the main proces-
sor is serviced, the status packet is sent automatically
by the onchip DMA channels of the 8044. The com-
munication protocol for this application is a stan-
dard SDLC loop mode supported by both the 82530
and the 8044.

The serial backplane in this architecture requires
medium speed data exchanges on the order of
1 Mbit/s. Most messages transversing the link will
be relatively short (ie, generally status exchanges and
commands). Large blocks of data, such as files, do
not usually need to be sent from the central processor
to the attached subsystems. The 1-Mbit/s speed is
convenient because it is well below the 8044’s top
speed of 2.4 Mbits/s. It still gives enough bandwidth
to support many subsystems, however, and allows
use of a standard Manchester encoder/decoder chip
that runs up to 1 Mbit/s. As an interconnect struc-
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ture between the boards, a shielded twisted pair
should perform well to 1 Mbit/s over these distances.

This implementation achieves several goals previ-
ously mentioned. It provides cost savings in both
design and system assembly. A single 8044 compo-
nent can control the subsystem as well as directly
support the serial backplane. The modular design
lets new or different subsystems be added with mini-
mum changes in the main processor software, and
little or no changes in the other subsystems. This is
because they run independently and asynchronously.

In addition, the system is more reliable since a
single point failure has less chance of bringing down
the entire system. Duplication of the serial backplane
itself prevents a single point failure from halting sys-
tem operation. In fact, if fault tolerance is a key
design goal, redundancy is easier to design into a serial
backplane architecture. The very nature of the archi-
tecture automatically isolates hardware subsystems.

The advanced workstation

Today’s advanced personal workstations place a
tremendous load on any single microprocessor.
Local data rates within a system tax the bus band-
width of even bit-slice machines. For a design that
uses a high resolution bit-mapped display, a hard
disk for local mass storage, a high speed LAN inter-
face, and the usual assortment of lower speed 1/0,
available system bandwidth is often not wide enough
to provide a reasonable response. In this case, the
serial backplane could help. First, it would improve
system performance at low cost by adding multipro-
cessing capability. Second, it would allow improve-
ments and changes to be made as technology
advances, without discarding the overall system
design. This is because the final architecture would
be more modular.

Key to a successful design is the functional parti-
tioning of system tasks. If subsystems are incorrectly
grouped, the serial backplane becomes just another
bottleneck. For example, little is gained if one pro-
cessor is devoted to editing, but then has to send
complete bit-mapped screens to the display proces-
sor. Transactions between subsystem processors
must be at a higher level than this in order to realize
the system’s full value.

Ethernet is the starting point for the serial back-
plane model. Fig 2(a) shows the Ethernet frame for-
mat and parameters. A quick look at Ethernet
parameters reveals some possible changes that can
help a peer protocol serial backplane improve per-
formance and simplify implementation.

Xerox Corp studies show that in an Ethernet with
100 active stations, collisions occur far less than 1
percent of the time. In addition, a short-topology
network has an even smaller collision window. The
collision window is the time interval from the time
that a transmitting station begins to insert data on
the link until all other stations on the link detect the
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transmission and wait (or defer) to the busy channel
before they attempt to transmit. This window is con-
trolled in large part by the round-trip propagation
delay of the network medium. For Ethernet, the
round-trip, worst-case propagation delay of the net-
work is about 45 us. For the serial backplane, the
time is less than 50 ns, including driver propagation
delays (assuming that the total distance the back-
plane covers is 10 m or less).

This delay factor can prove advantageous in a
serial backplane architecture when using the CSMA
method without CD to simplify the hardware. In
addition, for such short distances, cheap coaxial cable
can be used to couple the boards to the coaxial within
the same chassis. In this way, the 10-Mbit/s through-
put of Ethernet can still be realized while cost and
complexity are significantly reduced.

Other Ethernet parameters can also be optimized
for the serial backplane. Ethernet defines two 6-byte
address fields in order to uniquely identify any host
that will ever be connected to the network. In a single
system where a serial backplane is used, it is unlikely
that more than 64,000 boards will reside in one sys-
tem, no matter how large. Thus, the address fields
can be reduced to 2 bytes each for source and desti-
nation. Likewise, the cyclic redundancy check (CRC)
can shorten the polynomial to the International Con-
sultative Committee for Telephone and Telegraph
(ccITT) 2-byte standard used by HDLC. The serial
backplane should have a low inherent error rate, and
the CCITT polynomial is sufficient, even on noisy
dial-up lines. In order to use standard Manchester
encoder/decoder chips, a frame preamble shortened
to 16-bit times will be retained. This is sufficient to
achieve receive synchronization, since losing pre-
amble bits through repeaters is not a problem. The
final frame format for this example is shown in
Fig 2 (b). This format should serve many serial back-
plane applications well. However, the design trade-
offs made to arrive at this frame format are by no
means all inclusive.

The CSMA serial backplane can be implemented
with the 82586 LAN controller chip. To use the access
method and frame format described above, the
82586 is reconfigured from software (on power-up
the chip defaults to standard Ethernet parameters).
The backplane can run at the full 82586 serial rate
of 10 Mbits/s, and still use the 82501 Manchester
encoder/decoder chip to drive each board’s back-
plane interface. Low cost coaxial cable will be used
for the backplane itself, with a simple dc-coupled
transceiver joining the 82501 to the coaxial, and pro-
viding full-duplex passage of data (Fig 3).

If fault tolerance is a key design goal,
redundancy is easier to design into a
serial backplane architecture.

To realize the performance goals for this work-
station, dedicated processors are provided for each
main task (Fig 4). The display control board is dedi-
cated to building and controlling screen images, and
provides high level display services to other system
processors. Another processor is dedicated to han-
dling the keyboard, mouse, light pen, digitizing
tablet, and whatever other user input devices are
provided. Since the boards can have entirely differ-
ent form factors, this board can easily be embedded
within the keyboard enclosure and attached by the
serial backplane coaxial itself.

A third processor controls the disk subsystem. In
addition to handling normal data flow to and from
the disk, this board can offer such features as full
track buffering, lookahead cache capability, auto-
matic write/error reallocation, and translation of
logical filing conventions to a variety of mass-storage
formats. An edit processor coordinates document
editing as well as tasks not otherwise mentioned. As
system needs grow, or special high performance tasks
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Fig 3 In a serial interface for a
carrier sense multiple access (CSMA)
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are needed, other processors can be added to fulfill
particular applications. The communication proto-
cols, however, must be carefully designed to ease dis-
tribution of additional system tasks.

Identifying software needs

Once the hardware is defined, the serial backplane
will have some special software requirements. Most
systems would use fairly diverse application soft-
ware, so the software examined here is only that
common to serial backplane communications. The
communication protocols should be simple to design
and use, ensure reliable transport of data through-
out the system, and be easy to extend and enhance.

Serial communication systems have a set of stan-
dard protocol models defined to accomplish these
goals—the Open System Interconnection (OSI) refer-
ence model, which is the International Standards
Organization (ISO) architectural model for open sys-
tems. The physical and data-link protocols already
discussed roughly adhere to this model. The network
layer will be simply a place-holder, in case multiple
backplane need to be connected into one network
in the future.

Focusing on the transport and presentation pro-
tocol layers helps to round out the protocol discus-
sion. The intervening session layer defined in the ISO
model may not be needed in all systems. This model

is based mostly on time-shared communication needs
where the concept of a session is important. Fig 5
shows how these protocols fit within each subsystem.
They are primary tools needed to ensure a reliable
structure for data exchange among the system ele-
ments. The frame format shown in Fig 2 serves as
a foundation for the additional control fields neces-
sary for the transport layer, and finally for a general-
purpose presentation level protocol.

The simple transport protocol (STP) selected for
this application creates transient connections be-
tween two subsystems. These connections provide
an error-free, ordered path for data between the sub-
systems involved. Certain fields are defined within
each frame to control the connection [see Fig 6(a)
for the full frame definition]. These fields provide
functions similar to the European Computer Manu-
facturers Association (ECMA) 72 transport protocol
proposal or the Intel iNA-960 transport protocol.
Where possible, the size of these control fields has
been shortened to minimize packet overhead.

The type field in each frame uniquely identifies
packet type, one of which is STP. Other types can
be added as needed to define other protocols. Next,
the length field defines the total length of the packet
from the first byte of the type field to the last byte
of the data field. This field is included for convenience
because it allows the process that fills or transfers
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data field information to avoid lengthy calculations. tion to distinguish this connection from any other
Control of this field in the communication protocols that might arise between them. Connection IDs pre-
makes it easier to predict the length of transmissions.  vent destructive regeneration of the connection in
The source and destination ID fields uniquely certain error situations.
identify a connection. They are generated during the For example, if one subsystem processor crashes
first packet exchange across a new connection. The and then restarts during a connection, the failed
source ID number is entered by the subsystem mak- processor could mistake an incoming packet as the
ing the connection, and the destination ID number start of a new connection and return a new connec-
is returned by the other subsystem in response to the tion ID in response to that packet. The other sub-
connection request. These two IDs are then used by system would receive a response with a new and
the two subsystems for the duration of the connec- incorrect destination ID number, react as if the
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Fig 6 The complete serial backplane frame structure (a) includes the data-link
and transport protocol layers adapted from Ethernet. The Courier call (b) also
includes a protocol defined by the Courier remote program.
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previous connection had terminated
abnormally, and take recovery
steps such as restarting the previ-
ous data exchange. Without con-
nection IDs, this error situation
would not have been detected.

The sequence number field
counts and orders frames trans-
ferred during the connection. The
count is set to 0 at the start of the
connection and incremented for
each packet sent. Overflow of this
field is ignored; it simply rolls to
0 and begins incrementing again.
The receiving subsystem uses this
field to determine the proper order
in which packet data should be
reassembled. In addition, it can
delete any duplicate packets that
are received due to retransmit
time-outs.

The acknowledge number field
acknowledges receipt of packets.
The number placed on return
packets indicates that the receiving
subsystem has successfully re-
ceived packets with all sequence
numbers up to and including the
number in the acknowledge num-
ber field.

The final STP byte defines spe-
cial control fields. The receiving
station uses the buffer allocation
portion to tell the transmitting sta-
tion the number of free receive
buffers it has available at any
time. This information can help
optimize the throughput of the
connection. The transmitting
station can send this number of
packets prior to receiving any
acknowledgment of outstanding
packets.

The expedite bit of the control
field can be used for emergency or
special message packets that the
sending station wants the receiver
to process, prior to any other



m 1024 = 1024
Resolution
= 40 MHz Bandwidth . :
= Compact s

icsismovingat
“ad cmces dictate =
c% ns demand

lmned stand-

»

HM 3719

@ HITACHI

con and do R

| lyspecialized . .

® 640 x 512 -
g o 2, : B
Resolution ol = s 1 v, - TS —
S 23 C : : nﬂ‘ors Fdour - e

reflect clearly the
“hn l,QQY Or’d QUE. o

HM 2719

- R

Hitachi America, Ltd. Hitachi America; Ltd. Hitachi Europe; bfd., Lee nada, Ud”'és Melford Drive
59 Route 175, Allendale, NJ 07401 3540 Arden Road, Hayward, CA 94545 London WclHondon ECO#5AS ntario, Canada M1B 2G6
(201) 825-8000 (415) 783-8400 s ’\_[Q .606-7831 416) 299-5900 %

Please come see us at Siggraph Booth #1012 . "



packets in the receive queue. The send acknowledg-
ment bit can be used by the sending subsystem in
cases where it requires immediate acknowledgment
of a particular packet’s reception. The system frame
bit can be used to mark frames that may flow be-
tween subsystems, to request frame acknowledg-
ment, or to do other housekeeping chores. This bit
indicates that the frame is for system use only, and
contains no data traffic. The end-of-exchange bit
is provided to support higher level presentation pro-
tocols and allows such protocols to mark logical
breaks in their messages. This transport protocol
provides the necessary support to ensure reliable,
ordered delivery of frames between two subsystems.

The final protocol provides order to the data struc-
tures transversing the connections. The goal in
designing such a presentation level protocol (PLP)
is consistency and speed. Having a defined order and
type for data structures, such as numbers or strings,
means that all subsystems will understand and use
the same bit patterns for the same data objects. Also,
this type definition speeds the creation of application-
level protocols in much the same ways as high level
languages speed the development of code by provid-
ing more functions per source line.

Courier, the Xerox PLP, provides the framework
for this serial backplane PLP. The key difference be-
tween Courier and PLP is the interface between the
transport protocol and PLP. In Courier, this inter-

High-Reliabili
Lignt Pens R/

Designed for Color or High
Resolution, Monochromatic Displays.
MTBF in Excess of 180,000 Hours.

Full line of high-reliability Light Pens available, backed
by the longest warranty in the industry. Luminous
sensitivity as low as 0.1-foot Lamberts, with either
button or push-tip actuation. Standard or custom
designs. Factory capacity for large volume production.

: INTERACTIVE Computer Products, Inc.
-‘ 27520 Hawthorne Boulevard, Suite 185
@i Rolling Hills Estates, CA 90274

Telephone: (213) 541-3200 -« Telex: 469459
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face assumes the Xerox sequenced packet protocol
is the transport protocol. Since the transport pro-
tocol is STP, the interface is modified accordingly.
No socket field is defined in STP, so a connection
is established by the sending of the first Courier
packet. In addition to the Courier version number
information exchanged in this packet, the first data
word of the new connection data field contains an
arbitrary number identifying the packet as a Courier
packet.

The resultant system architecture
provides a high level, flexible
Jframework for application development.

This ID number allows other communication pro-
tocols to be added to the system at this level without
disturbing or modifying existing Courier appli-
cations. The example application uses the Courier
definitions of data types, some of which may be
modified for particular applications. For instance,
the string definition includes a greatly extended char-
acter set that may not be necessary in many applica-
tions. The end-of-message bit used by Courier to
delimit messages is not present in STP. The end-of-
exchange bit is in STP and can serve the same func-
tion. When this bit is set, it signals the end of the
current Courier message.

An example of a data exchange between subsystem
elements is taken from Appendix D of the Courier
specification. The edit processor needs a page from
a file called ‘‘Data’’ to merge into a letter. Appendix
E of the Courier specification shows the actual
Courier messages involved in opening the file and
reading the page. Fig 6(b) shows how the Courier
exchange is integrated into the packet structure previ-
ously defined.

The resulting system architecture provides a high
level, flexible framework for application develop-
ment. The communication protocols that reside on
each system processor allow rapid distributed sys-
tem development. The 82586 LAN controller provides
sufficient configurability and throughput to support
such an architecture.

These two examples illustrate some of the poten-
tial recently made practical by VLSI component
developments. The serial backplane provides excel-
lent support for advanced system design: multipro-
cessor, functionally partitioned systems are easy to
build and modify. The serial backplane provides
many of the same benefits offered by LAN distrib-
uted architectures.

Please rate the value of this article to you by
circling the appropriate number in the “Editorial
Score Box’’ on the Inquiry Card.
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Nu Machine.

bit NuBus now.

The Nu Machine™ Computer.
The first system in the Texas
Instruments Nu Generation Com-
puter family. The only system now
available built on a modern 32-bit
bus. The processor-independent
NuBus™ architecture helps meet
your advanced-technology design
requirements today. And
tOMOTTOW.

First high-performance
32-bit bus

The NuBus technology, designed
at M.I.T., is optimized for 32-bit
data and address transfers. Its
37.5-Mbyte/sec bandwidth com-
bines with an elegant arbitration
scheme to ensure fast and fair
data flow.

Innovative, flexible
architecture

The NuBus design was developed
to support sophisticated system
architectures and eliminates the

Hi-res
displays

built-in obsolescence of processor-
dependent systems. It lets you
concentrate on developing
applications, not architecture.
Your significant investments are
protected as new technologies
develop.

The Nu Machine’s open archi-
tecture solves your make vs. buy
dilemma. Multiple-processor con-
figuration support combines with
the NuBus high bandwidth, high-
resolution graphic displays,
cache memory, and high-speed
disks to make the Nu Machine
system attractive to sophisticated
end-users, systems integrators, and
OEMs in the engineering and
scientific marketplace.

Anticipating industry trends,
the power and expandability of
TI's Nu Machine allow it to
accept 32-bit processors of
the future.

Open system supporting
industry standards

TT’s Nu Machine system is
currently available with a

@ 68010
System CPU
V/68™
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Combining innovative NuBus architecture with advanced graphics,
powerful peripherals, and UNIX-based software, TI's Nu Machine
provides the outstanding performance and flexibility required by

scientific and engineering systems designers.
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10-MHz 68010 processor support-
ing a UNIX™-based operating
system with enhancements for
windowing and high-resolution
displays.

Those who want to design their
own system processors and con-
trollers can now license the
NuBus design from Texas
Instruments.

Also, a NuBus-to-Multibus™
converter allows the use of exist-
ing interface cards and peripherals
from third parties.

The system you can build on
from now on

Because its high performance and
flexibility are designed for the
long run, TI's Nu Machine can be
updated when other systems are
outdated.

And, Nu Machine computers
are backed by TI’s service and
customer-support network and by
TI's commitment to quality and
reliability.

To climb on the NuBus
bandwagon, call toll-free:
1-800-527-3500. Or write Texas
Instruments Incorporated, P.O.
Box 402430, Dept. DNA2030S,
Dallas, Texas 75240.

Nu Machine and NuBus are trademarks of Texas Instruments
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This is what paydirt
looks like when it’s
turned into silicon.

Intel’'s iAPX 80286
MiCroprocessor.

Together, Microsoft
and Intel used this gem
to create another: the
XENIX* 286 Operating

System. The most power-

ful implementation of
UNIX* on the market
today for any micro-

processor. And the most
reliable, functional, com-
mercial enhancement

of the UNIX operating
system ever created.

The XENIX 286 Oper-
ating System includes
UNIX enhancements
available from both
AT&T™ and U.C. Berkeley.
But Microsoft has also
added loads of other com-
mercial enhancements to
make your life richer, in
more ways than one. For
instance, there are record
and file locks, sema-
phores to help manage
multiuser/multitasking
data, and auto-
matic disk
recovery for
better reliability.

Which makes
XENIX 286 an
ideal Operating
System for
applications
software devel-
opment. Over
one hundred and fifty
customized business soft-
ware packages have been
developed for XENIX,
making it one of the most
useable multiuser Oper-
ating Systems available
today.

For Microsoft, the
unique advantages of
Intel’s 80286 micro-
processor were most
appealing. As Bill Gates,
chairman of Microsoft,
said, “On-chip memory
management and protec-
tion offered by the 286
ensures code compat-

v Bz‘llGales,
Chairman of Microsoft Conp. When you want,

ability and makes it easy
to port XENIX between
different OEM systems.’

In addition, its ability
to run in fast 8086 mode
makes the 286 the only
processor that can sup-
port both XENIX 286 and
MS-DOS without addi-
tional hardware. “With
this ability, users get the
best of both worlds in
one piece of hardware;
said Gates.

What'’s more, it’s the
only microprocessor
architecture with the flex-
ibility to offer you entry
at whatever level of inte-
gration you
choose: chips,
boards, or com-
plete systems
(including, of
course, our
new 286/310
supermicro
§ system.) So you
" get to market

in the way you want.

Why not dig a little
deeper, and call us toll-
free at (800) 538-1876.
In California, (800)
672-1833. Or write Intel,
Lit. Dept.#S9,3065 Bowers
Avenue, Santa Clara,
CA 95051

And don’t be surprised
if you hear shouts of
“Eureka!” coming from
your product develop-
ment team.

intel

*XENIX and MS-DOS are trademarks of Microsoft Corporation. UNIX is a trademark of Bell Labs, Inc.
ATET is a trademark of American Telephone & Telegraph. © 1984 Intel Corporation.
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An open-and-shut case
for making MiniFrame’
our first choice In
ow-cost OE A e e —

Megabytes of integral mass storage:
5" Winchester fixed disks of 13,

systems. -

IMPRESSIVE CPU SPEED. Running
the AIM™ Benchmark, MiniFrame is
as fast as a VAX-11/750. The Mini-
Frame’s MC68010 microprocessor
operates at 10MHz, with no wait
states.

VIRTUAL MEMORY MANAGEMENT.
MiniFrame’s custom MMU provides
unique demand-paged implementa-
tion of UNIX™ System V...with 3.5
Mbytes of address space per process.

COMMUNIICATIONS EXPiAlI:lgS'I‘ON.
LAN capability via optional high-
speed Ethernet interface module,
and/or 8 additional RS-232 ports.

RUNS AS MANY AS 8 TERMINALS.
Convergent PT and/or GT, or stan-
dard ASCII. Multidrop RS-422
communications line operates at

7 Kbit/sec.
307 Kbit/sec ECONOMICAL MEMORY EXPANSION.

MiniFrame provides 2 Megabyte of
RAM standard; up to three boards can
be added for system expansion to 2 Mb.

FOR HIGH-SPEED PRINTERS, a

Centronics-compatible parallel
Copyright, 1984, printer port is standard in the
Convergent Technologies, Inc. MiniFrame processor.



MiniFrame: another first from Convergent
Technologies. Super-minicomputer power at
PC prices.

OEMs can now meet the needs of small to
medium-sized organizations for low-cost,
high-performance systems capable of handling
large UNIX-based applications.

The MiniFrame system—which effectively
opens a whole new market for you—is unique
not just for its price/performance advantages.
It also provides complete flexibility in meeting
requirements ranging from single-user
;’jpersonal UNIX systems” to eight-terminal

ata-processing installations.

BACKUP STORAGE with
integral 5'4", 640 Kbyte
floppy disk. Optional high-
capacity backup available.

WE'VE CLOSED OUR CASE...now send
for a complete information package.
Write to Convergent Technologies, Data
Systems Division, 3055 Patrick Henry
Drive, Santa Clara, CA 95050. Phone:
408/980-0850. Telex: 176-825.

Convergent
Technologies

Where great ideas come together

Convergent Technologies achieved this
breakthrough by adapting the innovative hard-
ware and software developed for its MegaFrame
multiprocessor.

The result is a powerful, compact and ex-
pandable unit priced to give you the maximum
opportunity of capitalizing on a rapidly growing
UNIX market.

There are, of course, many other unique
benefits of the MiniFrame system.

Convergent provides foundation software
for office applications—including a powerful,
Wang keystroke-compatible word processor,
an advanced financial spreadsheet and com-
plete electronic mail facility.

The Window Manager permits viewing and
manipulating of up to four applications running
simultaneously on Convergent’s PT or GT
terminal screens.

Major performance increases result from
utilizing these terminals with the MiniFrame. At
only slightly higher cost than standard “dumb
tubes”, our PT or GT terminals offer high-speed
communications plus built-in processor with
enough memory to execute key portions of the
system code.

Programming languages include industry-
standard High Level COBOL and BASIC, full
FORTRAN-77, Pascal and C.

OEM prices for the MiniFrame start at less than
$5,000; an eight-user MiniFrame can be configured
for under $10,000. Prices like these make it an
open-and-shut case for choosing the MiniFrame.

Graceful upgrade path to
the MegaFrame?

The MegaFrame, Convergent Technologies’
revolutionary super-minicomputer system, utilizes
multiple processors; has expansion potential to
128 users, 8 MIPS and gigabytes of disk storage. It
enables OEMs to handle today’s growing demand
for computin% services without dis-
carding a single piece of hardware
...or being forced into expensive
CPU upgrades.

Applications software can be
transported —unchanged—from
the MiniFrame to the MegaFrame
whenever the workload requires it.
The two s?/stems are object-code
compatible, allowing OEM s to pro-
vide a complete family of systems.

MegaFrame: proof that if any-
one can build a UNIX system the
way it should be built—it’s Conver-
gent Technologies.

MiniFrame and MegaFrame are trademarks of Convergent Technologies, Inc. UNIX is a
trademark of Bell Telephone Laboratories, Inc., VAX is a trademark of Digital Equipment
Corp., Ethernet is a trademark of Xerox Corp.
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INSTRUCTIONS ADD
FLEXIBILITY TO
BIT-SLICE DESIGN

Elegant microcontroller frees designers to emulate
architectures with variable word lengths.

by Kaare Karstad

Microcomputers fall into two general classes: single-
chip microprocessors and microprogrammable
bit-slice machines. Single-chip processors have a pre-
defined and unchangeable word-length architecture,
and a fixed instruction set. Microprogrammable bit-
slice microprocessors, on the other hand, can be con-
figured to provide a wide variety of digital system
architectures with various word lengths and
instruction-set capabilities. For some applications,
the bit-sliced microprogrammable approach provides
the only practical means of achieving special features
and high throughput rates.

Perhaps the most exciting feature of user micro-
programming is the ability to emulate other
machines. Changing the microroutines or substitut-
ing another microprogram memory alters the func-
tional complexity of the machine. This enables
execution of a completely different set of macro-
instructions and the ability to tailor this set to specific
applications because of its new architecture.

The microcontroller (or sequencer of the control
section) is what determines whether emulation will
be easy or practical. The control section of a micro-
computer has two parts: the microprogram memory,
which holds the microinstructions; and the micro-
program sequencer, which presents an address to the
microprogram memory so that a microinstruction
can be fetched and executed.

Kaare Karstad is a member of technical staff with
RCA’s Solid State Division, Route 202, Somerville, NJ
08876. He holds an MSEE from Norway’s Institute
of Technology.

One controller that incorporates many of the sub-
systems and capabilities required to affect the con-
trol section of a bit-slice CPU is the emulating
microcontroller (EMC) chip—GP501. Features of the
EMC facilitate interfacing to the GP001—an 8-bit
register and arithmetic logic unit (RALU) in the same
emulation programmable IC (EPIC) family.
Although both parts are fabricated in CMOS/silicon
on sapphire (SOS) technology, the EMC can be used
with bit slices of other processing technologies.

Under EMC control

A large number of registers, latches, and counters
are implemented on the chip. Most of these are under
explicit EMC program control. Of the registers, five
are operation registers (R0 to R4) dedicated to specific
functions such as masking, mapping or saving com-
mon reentry points (Fig 1). Of these, R0 and R1 are
pointers to reentry points that can be given control
directly or conditionally. R2 has a pair of 4-bit map-
ping registers that can be used to transfer execution
to one of 16 micromemory locations. R4 is an
address masking register and R3 is a maskable
address register that can be loaded from microcode
or from the external bus.

The microprogram counter is one of four registers
pointed to by the stack pointer and is usually ad-
justed during the current microcycle so that it points
to the next address at all times. The four stack
registers permit three levels of microcode subrou-
tines and are able to wrap around in either direc-
tion. User control of the 2-bit stack pointer is
established via reset input and through pushing or
popping the stack.

The EMC provides explicit unconditional branch
and unconditional branch-and-link instructions for
direct sequence control. In addition, the EMC offers
a variety of other sequence control options, which
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Fig 1 The internal logic structure
of the emulating microcontroller
(EMC) incorporates most of the
subsystems and capabilities required
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can be used in conjunction with counters and con-
ditional discrete features.

The EMC’s two 8-bit counters can be used either
to count clock cycles while following normal pro-
gram flow (sequential counting), or to dwell on a
particular instruction while counting clock cycles
(iteration counting). The two counters can be nested.
The conditional discrete feature provides a means
by which bits may be tested and the result used in
combination with branching options to provide a
conditional two-way branching capability.

The EMC’s mapping feature provides a 256-way
branch. Values can be sampled at the bus interface,
masked, and merged with other values stored inter-
nally, then used to generate the new memory address
output (Fig 2). This eliminates the need for exter-
nal mapping and/or interrupt vector ROMs/pro-
grammable logic arrays (PLAs), as with a 2910
implementation. In addition to the regular mapping
feature, translation allows values at an internal data
latch or at one of the 4-bit-wide discrete interface
groups, which typically reflect machine or ALU
status, to be masked and merged with the current
microprogram counter. This feature provides a
16-way relative branch that is based on the current
machine state.
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The two main goals of the EMC device design are
to minimize and/or eliminate control circuitry, and
to emphasize efficient use of micromemory.
Generally, the controller contains all the required
functions, together with the microprogram memory,
necessary to implement the control section of a com-
puter. However, there is a trade-off in systems
between execution speed and size of micromemory.
The faster the machine, the larger the micromemory
and the less time wasted in linking common micro-
code. A fast machine also implies horizontal encod-
ing of the microword (eg, many bits in each word).
In an LSI system, the number of micromemory chips
has a dominating effect on cost. This, in turn, pro-
vides additional incentive to find a controller that
uses micromemory efficiently. The GP501 is designed
for low subroutine linkage overhead.

Meeting design goals

These GP501 design objectives are met at some
sacrifice in understanding and use of the controller.
In fact, some of the GP501 instructions may seem
complex at first and require a longer learning cycle,
but emulating design programmers will find the time
and effort worthwhile (see Panel, ‘‘It’s all in the
instructions’’). However, where micromemory




Only HILEVEL has the Guts
for Bit-Slice.

The raw power and flexibility required to
tackle your bit-slice, microprogrammed, or
other high performance processor-based
designs head-on is in the DS370. No other
system uses bit-slice architecture. This built-
in power emerges in the versatile logic
analyzer and integrated writable control store,
graphic performance analysis, selective trace,
symbolic debug, and 16 triggering levels.

Get the guts: 1. Powerful bit-slice architec-
ture 2. Flexible, expandable modular design
3. High quality transmission line cables

4. Gold-on-gold connectors. Plus, the one
feature you can't see — our unbeatable
dedication to customer support

| Show Me!
I O Arrange a demo [ First send more data

| Name

Company
| Address
| City
| Telephone
I Action Now? Call 1-800-HILEVEL!

M.S.

State Zip

TECHNOLOGY,INC.

18902 Bardeen Way, Irvine, CA 92715
(714) 752-5215 TLX: 65-5316

Copyright © 1984 Hilevel Technology, Inc.

CIRCLE 61



requirements are large, the simpler GP502 sequencer
is the appropriate choice (see Computer Design, Mar
1984, p 213).

At first, some of the GP501 instructions may seem
unfamiliar to many programmers. However, it is
important to remember that the purpose of any con-
troller is to generate a next microprogram address.
The GP501, for instance, has in its first two instruc-
tions, an 8-bit field that is an immediate address field.
This is directly reflected on the output. In the remain-
ing instructions, the output is an address, which is
formulated or computed based on the content of the
8 LSBs in the control word. The output result is gen-
erally a combination of bits derived from the inter-
face B0 to 17, the DO to 11 and/or bits stored in
internal operational registers. Sometimes the result
is modified by an immediate mask in the control
word, and in some cases, internal logic operations
are manipulated internally.

Thus, all inputs to affect the microcode sequenc-
ing are presented directly to the EMC. Meanwhile,
the next microprogram address is internally com-
puted and presented at the memory address (MA)
output pins. However, when the reset is active, con-
trol word commands are inhibited, with the excep-
tion of the load command. This makes it possible
to load all addressable internal registers with the reset
input active (eg, complete initialization of the EMC
while a device reset condition exists).

Assigning commands

The load command sets the EMC’s operational
registers. Among the addressable registers, only R3,
the condition code register (CCR), and the counter-

holding registers are altered by other commands.
Registers are generally set during initialization. After
that, the load command is used to load the counter-
holding registers and the CCR, as well as to manage
the contents of the branching registers R0 and RI.

The branch (BR) and branch-and-link (BAL) com-
mands provide direct control over microcode address
generation. They are the only instructions that pass
control word data directly to the address output. The
BAL command is the simplest means of invoking
subroutine calls. It is used to execute frequently used
sections of common code that are only stored once
(eg, the normalization routine used by all floating
point macroinstructions).

The map command generates branch addresses ac-
cording to values present at or recorded earlier from
the bus input port. This initiates microcode entry
points for macrocode instruction execution and in-
terrupt service. Thus, latching bus data in register
R3 allows multiple referencing of the same piece of
data. The map command can be used for vectoring,
but not for relative branching.

The translate command is similar to the map com-
mand in that it modifies program flow according to
values generated outside the EMC. However, unlike
the map command, translate uses stack register
values in address formulation. Thus, relative
branches are possible, based on values present at the
discrete interface. Processor flags and other status
indicators are normally interfaced to the 1/0 pins.

Translate commands are divided into two groups.
The first group updates the currently active stack
register and affects a one-time, n-way relative
branch. The second group does not update the stack

MACROCODE

OTHERS: ALU CONTROL
SYSTEM,
TIMING, AND

CONTROL

V' INTERRUPT REQUEST, ETC

Fig 2 With a Gps01-based control
section, mapping is typically
established by extracting the
machine instructions opcode
directly at the interface. The
opcode is masked and merged with
other internally stored values to
generate the new micromemory
address output. A 256-way branch
is possible. A great number of
inputs can provide external direct
control of microcode sequencing
and subroutine linkage.

MACHINE OR ALU
STATUS

CARRY/SHIFT CONTROL

SYSTEM FLAGS/CONTROLS
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The first thing
[SI International put on
this new Multibus card
was 2 megabytes...

And that was just
the beginning.
Squeezing 2 megabytes
of memory onto a single
Multibus* card is quite
an accomplishment in itself.
But we believe it takes
more than just memory to
meet the increasing needs
of today’s systems. That’s
why our new MCB-2X all
Multibus card is designed single
with a number of significant | and
special features. And double bit
why ISI International is errors, while
truly a leader in Multibus providing 370ns
memory products. read access
Superir s
I\I?I’;‘r’;‘(‘)’"c or 256K 10
Ty RAMs. Plus, billi
Relocation. ion
the MCB‘ZX bytes
The new MCB-2X has CSR and Look of memory
can relocate up to eight ESR interrogation into ISI cards, giving
64K or 256K blocks ~ vcsass capability and soft- International’s us 2 level of
independently —making ware control of ECC new MCB-2X. experience that’s
it a very powerful tool enable/disable, allowing You'll find all the kel to thateh. Put
for “RAM disk; users to provide features you need... it to work for you. For
graphics comprehensive plus up to 2 megabytes systems needs just call
display or system-level | of memory for the largest us in the West at (408)
multiple diagnostics. capacity available on a 743-4442, in the East (201)
table look-up Flexible single card. Or, for non- 272-3920, or in the Mid-
applications. Keldveosing volatile CMOS require- west call (513) 890-6450.
Expanded Error Capabilities. ments, see our MCB-364 For off-the-shelf products,
Correction Logic. and MCB-332 modules. contact your nearest ISI
g MCB.332 Board addresses For simpler d : 4 R
All single bit errors ; Farkin AT Or simpier dynamic Il]t@matlonal distributor:
. Starting on any requirements, investigate Alliance. Anthem, Arrow.
are automatically scrubbed boundary can be mapped our MCB-512 F él ol RA t
during refresh cycles , to cross 1and 4 : ’ uture Electronics, K.A.E.,
without system megabyte Smce 1970, ISI Inter- Qu}?llty Components or
interruption. Eonnderies. national has shipped over Schweber.
And thanks ; The MCB_ *Multibus is a Trademark of Intel Corp.
to the automatic 2X can also
memory initializa- occupy a con-
tion feature, software tinuous 512K ‘ :
dOCS!l’F have to be pre- Wb or 2048K memory inteanarionar Formerly Intersil Systems
conditioned. i space within its 16 ISI International Corporation
On-board ECC detects megabyte range. 1275 Hammerwood Avenue, Sunnyvale, CA 94089 « (408) 743-4443
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It's all in the instructions

The EMC uses eight operation codes to perform vari-
ous functions (see Table). The first two codes imple-
ment the branch (opcode 0) and branch-and-link
(opcode 1) options. Both of these functions are uncon-
ditional and, in both cases, the lower 10 bits are the
address of the next microinstruction.

However, while the lower 8 bits are solely incre-
mented and loaded into the currently active stack reg-
ister in opcode O, in opcode 1, the stack pointer is
incremented prior to loading the incremented micro-
command into the stack register. The net effect is that
the previously active stack register is left pointing to
the micromemory location just past the branch-and-

link command. Execution continues until a return
causes the controller to pick the next address from
the previously active stack register.

The control and mask fields in the map command
(opcode 2) formulate a new 8-bit address, using some
combination of the value present at the bus interface,
the value in register R3, or the mapping register R2.
This is done according to a table of 16 choices. Imme-
diate mask data is used as a mask for the high nibble
of the new address or as a bit-selection map when
pplied to the low nibble via a right justify function.

The translate command (opcode 3) determines if the
currently active stack register is updated or not, using

The Eight Operation Codes in the 13-bit Control Word
Command | Control word MF 12_0o Result Comments
12-10 9-8 7-0 Memory Stack Stack Selected Flag
Opcode Page Address, | Out Register Pointer Register
Control, | MA g0 (SR) (SP)
Mask, etc
Uncondi- |000 P Address | P: Address MA 7.0 | No change T~ = =
tional +1
branch
Uncondi- |001 P Address P: Address MA 7.0|SP+1 — — | Currently active SR is
tional + not changed
branch
and link
Map 010 P Control P: Formulated |[MA 7_g | No change — — |Formulated address
Mask address +1 from some combina-
tion selected by con-
trol value of bus in
register R2, register
R3 and immediate
mask
Translate 011 P Control P: Formulated [MA 7_o | No change = — |Formulated address
Mask address + 1 from some combina-
tion, selected by con-
trol value of current
SR value at discrete
interface, register R4,
immediate mask and
CCR. No SR update if
C=4-7 and C-F
Load 100 B Register Pz SR SR+ 1 No change |Data — |Active also during
Data Reset
Conditional [101 P2 E Ps SR SR+ 1 No change — CD Equation select (E),
discrete S Set |data source select (S),
setup Mask and mask are re-
corded. Data source is
discrete interface or
CCR. Testing via op-
code 7.
Immediate |110 P I Branch option |Depends| Depends — — |T=0 Sequence
count Branch selected by on on T=1 Iterate
Count branch field |branch | branch
Sub-op 111 2 Branch Branch option | Depends| Depends — CD Sub-op specifies one
and Sub-op selected by on on Reset |of several discrete
branch branch field branch | branch interface operations,
counter operations or
testing of conditional
discrete set-ups.

register and is useful in tight iterative routines where until the polled 170 device responds or a timeout
one of n functions is executed until some event should occur.

occurs. An example would be an asynchronous bus The conditional discrete command is the most
with 1/0 devices and handshake signals. A number flexible of the conditional test operations. The com-
of translate instructions could reference each other mand allows four logical operations—AND, OR,
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one of 16 control settings. Thus, the new address is
combined from the current program counter values at
the discrete interface (DI) and/or the content of the
ccRr. Other control settings apply the masking register
R4 or immediate mask values as a bit map using a
right justify function.

The load command (opcode 4) allows the value in
the immediate data field to be loaded into cne of 16
half registers. The next micromemory address comes
from the current stack register and is then
incremented.

Two bits, MF5 and MF4, of the conditional discrete
setup command (opcode 5) select and examine one
of four sets of four signals (the CCR, D8 to 11, D4 to 7
or DO to 3) from the discrete interface. Bits MF3 to MFO
are a mask that determines which of the selected
inputs will be subject to a logical operation (bits MF7
and MF6). If the mask is zero, the current CCR is used
as a mask. Bits MFO to MF7 are all latched for later use.
Once the command has set up a discrete operation,
the result of the selected logical function is sampled
during subsequent operations.

The immediate count instruction (opcode 6) causes
the count value to be placed in the holding and mask-
ing registers for one of the two counters, and a count
of the type specified is initiated. If MF7 is zero, a
sequential count begins. Execution continues in nor-
mal sequence until the count runs out. At count equals
zero, a flag is set and the next instruction is deter-
mined by the branch instruction that was set up in the
sequential count command.

In an iterative-type subcommand (MF7=1), the
count is also loaded into an available counter. How-
ever,the branch condition determined by MF4 to MF7
is taken immediately. The microcode instruction that
results from the branch is repeated until the word
count runs out, and execution continues sequentially
from the repeated microword.

The sub-op and branch command (opcode 7) com-
bines two semi-independent operations. One suboper-
ation specifies a utility function, such as a discrete
interface operation or a counter operation. The other
is a branch operation that samples a conditional dis-
crete equation, like AND or OR.

Other suboperations include various methods of
loading the ccRr, while another method features a no-
op command. Another sub-op loads register R3 from
the bus interface. Meanwhile a different one samples
the discrete operation that is set up by opcode 5.

The branch option specifies one of 16 possibilities
when no discrete is pending, or one of 32 when
coupled with the conditional discrete evaluation fea-
ture. Opcode 7 stops sampling the result of opcode
5 execution (the latest discrete operation) and
branches according to the branch field in the com-
mand. Command 7 allows all microcode sequences
emulating a macroinstruction to branch the fetch rou-
tine and load status into the CCR in one single
instruction.

XOR, and XNOR—to be performed on any combi-
nation of input lines within a set (D11 to 8, D7 to 4,
D3 to 0) or within the CCR. The conditional discrete
command establishes the conditions determining
whether or not a branch will be created later, but

it does not initiate a branch. Moreover, the EMC
provides two counters—the outer and the inner. The
outer counter is used in the non-nested mode. How-
ever, if another counter is invoked during the range
of a sequential count, the outer counter stops and
the inner one takes over. When the inner counter
stops, the outer one resumes counting.

The immediate count command is the simplest
way to use the counters. In a sequential count, the
branch is taken when the count expires. The action
is similar to ““‘do’’ loops, and hence, nesting is pos-
sible. This command is useful in limiting sequences
of microcode to a preset number of cycles without
wasting time testing in-line limits. Typical uses
include multiply and divide macroinstructions, where
a known number of translate instructions are executed
before exiting. The branch-before-count nature of
the iterative count makes it useful for repeating
in-line instructions (eg, automatic repetition of a
shift-1-bit instruction).

The sub-op and branch command specifies two
independent operations within the EMC—a branch
and a data/utility function. The data operation is
used to input logic levels into the CCR, to transfer
data between various lines, and to manipulate the
count registers. The branch directive field in the com-
mand specifies one of 16 branch possibilities. If there
is a conditional discrete operation pending, each of
these branch possibilities has a true/false option,
thus making 32 branches possible.

Designing for real systems

A real-system application illustrates some of the
strong features and advantages of the GP501. Many
industry programs use the controller and other EPIC
chips in both preproduction stages and current ap-
plications. These applications include the NAVSTAR
global-positioning system and other military pro-
grams. An implementation of the military standard
(MIL-STD) 1750A instruction set is the architecture
shown in a simplified block diagram (Fig 3). The
system provides the full processing capability of a
large minicomputer, including floating point arith-
metic with double and extended precision up to
48-bit wide data manipulation.

The main elements of the MIL-STD 1750A are two
GP501 controllers, and concatenated 8-bit GPU slices
(GP001), which form the general processing section.
The rest of the necessary interconnect logic and the
micromemory is integrated on a few LSI parts.

The advantage of the dual-controller approach is
more efficient packing of microcode. With dual-
controllers, most macroinstructions can be emulated
with only two sequences of microcode. One sequence
derives the operand, a register pair, an address, a
memory word, etc. The other sequence executes an
arithmetic or logical function such as add, AND, or
complement. These sequences can then be indepen-
dently shared with other macroinstructions.
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Fig 3 The control section of a 1750A computer uses two GP501 controllers in a synchronized fashion to address
micromemory. Concatenated 8-bit ALU slices form the general processing section which comprises an execution part,
and an address and operation generation part. Operations can be performed on 16-, 32-, and 48-bit wide data. A

few LSI parts tie the whole system together.

Thus, the general processor is divided into two sec-
tions; a computational section consisting of two
16-bit subsections, which do 16-bit or 32-bit arith-
metic when linked under microcontrol. A third 16-bit
group primarily computes addresses and operands.
For extended 48-bit precision, the three sections are
concatenated. The micromemory is split in half. One
bank primarily controls the execution processor,
while the other controls address generation, bus, and
interrupt control.

When the process after a fetch cycle is initiated,
a new macroinstruction enters the CPU via the bus
interface unit. The lower 8 bits, which are either
operand specifiers or data, load the register select
unit. The upper 8 bits are the macro-opcode and
address the translate ROM. This is required in order
to generate the entry points into the two microcon-
trollers. The control section uses the 8-bit addresses
from the opcode translate memory and microword
bit fields to generate right and left address selection
data to the address select unit. As discussed earlier,
the controllers provide an extensive set of masking
and data manipulation functions that allows vari-
ous combinations of external inputs to be mapped
to new micromemory addresses. The address select
unit provides the means by which the two controllers
synchronize the two micromemory halves.
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The processor’s arithmetic status—including carry
out (CO), accumulator zero (AZO), carry sign, and
overflow on lines MXH0 and MXH1—is input directly
to the execution controller and updates the internal
CCR. The CCR can also output status and thereby
build a machine status word. EMC1 is further used
to complete a ring shift path for the MX shift lines
of the execution processor. The output on the shift
lines is tested in the same controller for use in mul-
tiple algorithms, which decide when to add, subtract
or do nothing.
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LEAN MACHINE

The IBEX MAINSTREAMER is a revolutionary new IBM format compatible 1/2-inch tri-density
streaming tape drive that slims and trims your space and budget requirements in one easy
installation.

At less than 40 Ibs., this mighty mite weighs over 60% less, costs 25% less and
occupies 25% less space than any other 9-track tape drive available.

The MAINSTREAMER is IBM and ANSI compatible. It can accommodate standard
1/2-inch, 9-track tape reels from 7 to 10-1/2 inches in diameter, yet it fits into dual 8-inch
Winchester or floppy drive footprint.

There's more. Much more. The IBEX PCT-1000 MAINSTREAMER gives you:

* Storage of up to 136M bytes per reel

* Transfer rates of 20K to 160K bytes/second

* 800 bpi NRZI, 1600 and 3200 bpi PE format operation

* Plug compatible with standard Cipher/Pertec interface

* Internal diagnostics

* Mounting options: 5-1/2" high top-loading drawer mount or 14" high front-loading

conventional rack mount

No matter what your application —disk backup, data interchange, or access to
archives —the MAINSTREAMER is your most cost-effective, load-lightening answer.

MAINSTREAMER. The lean machine j o
that out-muscles the competition.

Call, TWX or write today for complete

technical data.

Right for the times

IBEX COMPUTER CORPORATION
20741 Marilla Street, Chatsworth, CA 91311
(818) 709-8100 - TWX 910-493-2071
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Ribbon connectors,
cables and tooling.

From the company that
keeps vou company.

New advances in AMP-LATCH ribbon cable interconnect systems. Shielded
connectors. MIL-C-83503 versions, too. Cable styles for all your applications.
And simplified tooling to make it all pay off.

Technology is changing rapidly, and keeping up with
the times can take up a lot of time. Your AMP sales
engineer can help.

He'llkeep you in touch with interconnect technology,.
Help pinpoint the right price/performance balances.
Even call on quick-ship inventory support to meet pro-

duction variances or prototype requirements.

Your AMP sales engineer makes it his business to know
your products, your business thoroughly. It’s one of the ways
he’s helping to make our company-wide focus on quality
work for you.

It's the AMP way. The way to form a long-lasting purchasing
partnership.

CIRCLE
NUMBER

10

Have your AMP sales engineer get in touch with you soon.
Call the AMP-LATCH Connector Information Desk at
(717) 780-4400. AMP Incorporated, Harrisburg, PA 17105.

A RN means productivity.

Ribbon and cable connectors, or finished Advanced Computer Aided Design systems Backing up our multiplant production

assemblies, in a wide range of styles to are an integral part of our company-wide capacity is a network of computer-linked
your specifications. quality program. It's working to improve inventory centers. Here, thousands of
everything we make, everything we do. products are on the shelf, ready for

shipment.

AMP and AMP-LATCH are trademarks of AMP Incorporated



Gould... Innovation and Quality in Logic Analyzers

The K105-D analyzer with
Trace Control™ helps you find
faults quickly and easily.

For most engineers, the frustra-
tion is not in solving the problem
Butin finding it.

Not anymore. Take the Gould
K105-D logic analyzer. It can
help you isolate errors and their
causes quickly and easily. Be-
cause now you can capture and
examine several possible cause
areas with a single pass.

Advanced program tracking
and data capture.

Flexibility is the key.

With 8 levels of Trace Control, you
can follow every bend and turn

in your program flow. No matter
how complex. And capture widely-
separated slices of code better
than any other triggering method.

Although faults and their causes
may be separated by thousands
of lines of code, the K105-D

records only what you want to see.

Once captured, the K105-D
brings these windows of informa-
tion directly to the screen for your
analysis.

This selective recording con-
serves memory. While it helps you
get at the problem —and solve it
—in less time than ever before.

An analyzer that speaks your
language.

The K105-D speaks simple
assembly language, not complex
object code. Quite fluently, we
might add.

With our disassembly modules for
the 68000, 8086, 8080, 8085A
and Z80® B microprocessors, you
need only one analyzer for debug-
ging most popular processors.

Clear, concise pattern
definitions.

With the K105-D, you can define
all your event patterns with sym-
bolic labels. These labels can
represent address locations, data
values, fetched instructions or any
control signal you're monitoring.

And since you create them,
they're easier to understand and
remember.

What's more, Trace Control uses
English-like commands which
make for shorter set-ups. Quicker
comprehension. And a more
productive engineer.

To make debugging even easier,
add the optional dual floppy disk
drive. With it, you can store up to
35 set-ups and associated record-
ings on a single diskette for instant
recall.

Now, capture up to 4 segments of complex
program flow to pinpoint problems fast.




You won't get caught in a loop.
By using the K105-D’s loop
counter, you can follow a
sequence of events for a specific
number of iterations. Then stop
at will.

It's a quick way for you to test the
repeatability of a program func-
tion. And verify that your code is
having the predicted effect.

Integration made easy.

For the hard part (hardware/soft-
ware integration), now there's a
simpler solution. The K105-D’s
100 MHz high speed link.

It's an extremely precise way to
see how timing affects software
execution. And vice-versa.

Again, for this task, Trace Control
can help you track down hard-to-
find faults. So you end up with a
program that flows smoothly.
Error free. In a fraction of the time
it used to take.

Performance above all the rest.

At Gould, we engineer every
instrument to be clearly the best
in its class.

So now with your insight and the

K105-D analyzer, you can capture

the problem. And solve it. Fast.

For the name and number of your
nearest Gould sales representative
or for a detailed brochure and
application notes, call us toll-free at
(800) 538-9320. In California, call
(800) 662-9231 or (408) 988-6800.
Or write Gould Inc., Design & Test
Systems Division, 4600 Old Ironsides
Drive, Santa Clara, CA 95054-1279.

United Kingdom: Gould Inc., Design
& Test Systems Division, Hainault
Operation, Roebuck Road, Hainault,
Essex 1G6 3UE, United Kingdom.
Phone: (44) (1) 500-1000.

West Germany: Gould Inc., Design &
Test Systems Division, Dieselstrasse
5-7, D-6453 Seligenstadt 3, West
Germany. Phone: 06182/801-1.

™Trace Control is a trademark of Gould, Inc
® 780 is a registered trademark of Zilog, Inc
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The K105-D gives you two levels of HELP
at the touch of a button. First, step-by-step
operating instructions that appear along
the bottom of the analyzer screen. Second,
a menu that allows you to select more
detailed “help” should you need it.

© 1984, Gould, Inc
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ABLE’s ATTACH customers enjoy
their spaghetti in the dining room,
not the computer room.

ABLE’s ATTACH, the breakthrough multi-host
terminal switching system for DEC UNIBUS computers
that eliminates the spaghetti-like mess of cables in your
computer room.

One ATTACH host board and a single cable replaces
16 DEC interfaces, and their associated “spaghetti” And it
still supports up to 128 terminals on your system without
the endless tangle of cables that tie-up your computer room.

One ATTACH host board does the work of many
multiplexers. The immediate advantage is a dramatic reduc-
tion in mounting space and expansion cabinetry, resulting
in significant cost savings. And ATTACH can be located up
to a kilometer away from your computer room.

Cook up a system to meet your present data communi-
cation requirements with ATTACH. At the touch of a key-
board, terminals can be dynamically swifched among any
combination of VAX and PDP-11 UNIBUS systems. And,

ATTACH is compatible with RSX, RSTS/E, VMS and UNIX
operating systems.

Expanding your capabilities, or adding terminals is easy
with ATTACH. As your requirements grow, simply add
modular ATTACH units to your system.

Whether you have 28, or 128 or more terminals,
ATTACH has the right recipe for cost-effective connectivity.

ABLE Computers ATTACH is the most efficient termi-
nal interconnection system on the table.

Contact the ABLE representative near you, or call
ABLE toll-ree at 800-332-2253.

'l

COMPUTER |

The communication specialists

1732 Reynolds Avenue, Irvine, California 92714. In the Irvine area: (714) 979-7030. Or, TWX: 910-595-1729.
DEC, PDP, RSTS, RSX, UNIBUS, VAX and VMS are trademarks of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories. ATTACH is patent pending.
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SHORT- TOPOI.DGY LAN
DESIGN REQUIRES
FLEXIBLE PARAMETERS

The near realtime operation of a short-topology local area
network requires flexible configuration parameters that can

be optimized by software.

by Eugene A. Floersch

While most local area network applications focus
on medium-to-long topologies, the short-topology
system is of particular importance because of its
time-critical operation. Design parameters for short-
topology networks differ from their medium and
long topology counterparts, however, and must be
adjusted to optimize frame structures and access
mechanisms.

This network uses off-the-shelf components whose
target market is for Ethernet applications. All con-
figuration parameters are flexible and default to an
Ethernet-compatible configuration at reset time. Key
features of the link control component are software-
selectable linear priority, interframe spacing, and slot
time. Carefully selecting these parameters from a
network management perspective and using self-
policing access management at each node, can avoid
collisions—using the carrier sense multiple access
with collision detection (CSMA/CD) method. This
preserves the benefits of deterministic methods while
leaving the collision detection mechanisms in place
for fault-tolerant recovery.

In the present VLSI era, the increasing functional
density of devices gives system designers a greater
variety of features for application-specific configu-
rations. For standardization groups, this presents a
real challenge to ensure that the standards defined
do not focus on a narrow set of requirements. In

Eugene A. Floersch is senior consultant at Control
Data Corp’s Government Systems Division, 8100
34th Ave, Minneapolis, MN 55440. He is responsible
for performing studies and implementing a high
speed bus in the division’s Avionics Systems
Applications Lab. Mr Floersch has a BS in electrical
engineering from Marquette University.

the context of the seven-layer Open System Inter-
connection (0SI) model of the International Standards
Organization (I1SO), standardization efforts may be
forced to treat each layer as a ‘‘library’’ of standard
types or classes. This should leave to system designers
the final selection of functions from each layer to
best fit a particular application.

The 08I starting point

The 0SI model of the ISO is a convenient baseline
from which to examine networks and other commu-
nication systems. For the short-topology system to
be described, only the four lower layers of the model
need to be discussed. These are the physical layer
(layer 1), the data-link layer (layer 2), the network
layer (layer 3), and the transport layer (layer 4). In
addition, the transceiver and medium are both below
the physical layer. Although valid arguments can be
made for treating the transceiver as a sublayer of
the physical layer, it is convenient in this case to
define layer boundary interfaces to match those of
off-the-shelf components.

Fig 1 defines the interface between the physical
medium and physical layer (layer 1), configured
to accommodate the CSMA/CD access method.
Moreover, Fig 2 defines the interface at both the
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Fig 1 At the lowest level of the Open System
Interconnection (0s1) model—layer 1—the physical medium,
usually a bus, interfaces to the physical layer. This
interface is configured to accommodate the access method.

upper and lower boundaries of the data-link layer
(layer 2). Although at the lower boundary this layer
supports CSMA/CD, the support disappears at the
upper boundary. This implies that management of
the CSMA/CD access method is at the data-link layer.

In Fig 3, the transport layer’s (layer 4) lower
boundary is shown interfacing directly to the data-
link layer’s upper boundary, without the network
layer (layer 3) in between. For this application, the
network layer is eliminated since no internetwork
addressing is required. The upper boundary inter-
face of the transport layer implies that it provides
a service to successively higher layers. This service
transports records or files of information (ie, service
data units) to peer layers at other nodes.

Service classes are limited to connectionless (with
and without error control) broadcast and multicast.
Such service assumes full responsibility for end-to-
end delivery of the service data unit at the requested
quality level. This completely removes from the re-
questing entity any burden or overhead associated
with the transport process. An analogy is the process
by which the U.S. Postal Service provides various
classes of mail service.

A unique feature of the design is the mechanism,
added at the transport layer, that polices the arrival
of service requests. This mechanism relies on judi-
cious selection of parameters that regulate the bus
access attempts by link control. In so doing, it avoids
the collisions that the link control is designed to
handle. The collision-resolving function lies dormant
until a fault occurs within the network causing a
collision. Then, it becomes active in support of fault
recovery.

Considering a short-topology system

An example of a short-topology network has
many distributed network stations (ie, nodes) that
exchange data in a near realtime environment on a
10-MHz bus. The number of nodes can vary, but
in this case it is 62, connected by a bus not longer
than 60 m.

In this 62-node network traffic is characterized
as variable length, falling into two distinct groups.
In the first, 50 percent of the stations transmit
messages averaging twenty 16-bit words; in the
second, 50 percent of the stations transmit messages
averaging 100 words. The traffic is distributed ran-
domly in time. Peak demand requires one transmit
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ur terminals?

When you design a work station, you naturally look
for positioning and tracking controls that will permit
optimum efficiency, speed and accuracy. Yet, some-
times the most critical link in the entire system is
neglected. . - . :
The operator.

No matter how good Positioning and tracking con-

trols may be, their effectiveness is diminished in pro-

%ortion to the difficulty in using them. Obvious? Yes.
isregarded? Often.

But not by Measurement Systems.

We're a leading designer and manufacturer of joy-
sticks, trackballs and control grips. From our begin-
nings a quarter of a century ago, we've recognized
the importance of the human element in successful
equipment design. We've spent substantial time

and money researching the interaction of man and
machine. We've become experts in the human factors
in control design.

We've put our extensive knowledge to good use. For
example, a joystick that’s perfect for one type of
application is often totally unsuitable for another. So
we offer joysticks in numerous sizes and models, each
with features suitable for the special requirements of
dissimilar applications.

Versatile as they are, if our standard models don’t
meet your needs, we'll work closely with you to
design one that does. If you're designing a system,
we’ll assist you. Whether your design requires point-
to-point positioning, tracking, mapping, processing or
something more exotic, we can help.

Nor does it matter to us if you're a Fortune 500 com-
pany or a considerably more modest enterprise. You
can count on us to respond to your needs with the
same enthusiasm and thorough professionalism.

Let us help you put the human touch in your equip-
ment. Talk to us. Write or call:

MB Measurement Systems, Inc.

121 Water Street, Norwalk, CT 06854, U.S.A. Phone 203-838-5561
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opportunity for each station during a 10-ms interval,
with all opportunities during this interval allowing
for messages 20 percent longer than average.

All stations synchronize their transmissions to a
10-ms interval. Data queued for transmission dur-
ing an interval and not transmitted at least by the
next interval is considered stale, and therefore,
unusable in subsequent intervals. Data received with
errors is noted and discarded.

Fig 4 illustrates a block diagram of a typical
station configuration. At initialization time, the
transport layer at each station is provided with
local-station configuration details and the global
network configuration data necessary to map net-
work (logical and physical) addresses. A network
management function residing in a station host
supplies this data.

At station power-up time, the transport layer con-
troller configures the link controller for the frame
structure shown in Fig 5 and the CSMA/CD access
method of Ethernet. It then waits for network-
related configuration data to be broadcast on the
bus. In the case of a station in which the network
management function resides, configuration data is
passed from the local host.

Network configuration data includes a unique
linear-priority parameter for each station, and desig-
nates a primary and backup timekeeper station for
maintaining the major network access cycle. While
the network has a 10-ms major cycle and a single
opportunity for each station in a major cycle, net-
work initialization data can establish a different
cycle period. Data can also assign multiple oppor-
tunities to one or more stations should the traffic
requirements dictate.

When network initialization is complete, the trans-
port layer controller at the designated network
timekeeper station opens the network for normal
traffic exchange by transmitting a timekeeping
frame. The frame is uniquely identified by a specific
multicast address that all stations are configured to
accept. From this point, the transport layer con-
troller at each station will be actively engaged in
managing that station’s access to the bus.

Fig 6 illustrates the general case in which n stations
are uniquely configured—at the link-control level —
with a linear priority number. Twice the maximum
propagation time on the medium (in this case, 2 x
60 x 5 ns/m = 600 ns) multiplied by a number one
less than the station number equals the linear pri-
ority number. The timekeeper station is given first-
access priority, or linear priority equals 0. This linear
priority number represents the time that the link con-
troller must wait, beyond the interframe spacing
(IFS) interval g (see Fig 6), before attempting to
acquire the bus. For Ethernet compatibility, the IFS
is set to 9.6 us; for the example at hand, the IFS is
3.2 us. This is the shortest interval allowed in the
link controller design.
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Fig 3 Since the short-topology LAN does not use
internetwork addressing, the data-link layer interfaces to
the transport layer, with no network (layer 3) layer in
between. The transport layer exchanges records or files
with transport layers at other stations in the network.
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Fig 4 A typical station or node on the short-topology LAN
contains a host, transport, and link layer controllers and a
data memory. The transport layer controller is responsible
for configuring the link controller for the frame structure
shown in Fig 5 and for the cSMA/CD method.




Introducing Lear Siegler’s
3278 Keyboard Compatibles

Easy to Look at. Easier toUse.

Now you can combine Lear Siegler's
exclusive High Touch™ style with the
convenience of true IBM 3278 keyboard
compatibility.

The ADM 1178 video display
terminals offer superior performance
and ergonomic design. With standard
protocol converters, you can interface
with virtually any IBM mainframe to
achieve substantial savings in hardware
and operator training expense.

The ADM 1178 terminals can handle
computer transmissions up to 19,200
baud without handshaking. They feature
five video attributes (underlining,
blink, blank, bold and reverse video),
the IBM extended character set, four
cursor modes (block or underline,
blinking or steady), and 24 Program
Function (PF) keys and two Program
Access (PA) keys.

For operator convenience, the
ADM 1178 terminals come with a full
tilt and swivel monitor that stops
positively in any position, an easy-to-
read non-glare screen, and a detached,
low-profile DIN standard keyboard.

The ADM 1178s are available with
a standard 12" green or amber screen
and an RS-232C serial printer port.
They can be easily modified for OEM
applications and are available with
such options as 14” green or amber
screen, answerback memory, current
loop or RS-422 interface, and inter-
national character sets.

These Lear Siegler High Touch
terminals are made in America-
designed, engineered, manufactured and
shipped from Anaheim, California.
With this total, on-shore capability,
and a complete worldwide network of
sales and service centers, OEMs as
well as end users can be assured of the
best local support available in the
industry.

Call our ADM 1178 product special-
ists today for complete information on
products and protocol converters.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION
901 E. Ball Road, Anaheim, CA 92805

See us at NCC Booth #A1358

Hooded bezel

Small footprint
reduces glare.

saves desk space.

Green or amber

Five visual
screens, 12” or 14
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underlining, blink,
blank, bold and
Operator infor- Reverse video,
mation area—
separated by a

5 ? —Tilt and swivel
horizontal line. :

for operator
IBM extended convenience.
character set.

True 3278
keyboard layout.

On/off, contrast
controls on front
of unit.

. v . 24 Program

3 key rollover. ! : 3
Function (PF) keys.

/ J

Adjustable

keyboard tilL\ e

JIwo Program
/ Access (PA) keys.

Selectable Numeric
or PF Keypad

(714) 774-1010

IBM is a registered trademark of International Business Machines Corp.

©1984 Lear Siegler, Inc.
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Fig 5 The frame structure shown here represents the
protocol by which data is passed between stations on the
short-topology LAN. This structure is set by the transport
layer when a station is first powered up.

Each major station is allowed one opportunity to
transmit in each major cycle metered by the time-
keeper station. Each transport layer controller
ensures that not more than one request for bus access
is levied on the link-layer controller during that
interval. Moreover, requests that arrive during a
current interval, but after the opportunity quota for
that station has been exhausted, are queued for
delivery during the next interval.

Overhead considerations

Assume a definition for overhead that includes
all time intervals outside the information field
interval shown in Fig 5. This means that every frame
transmitted contains 10 bytes of frame overhead—at
10 MHz, this is equal to 8 us. In Fig 6, assume that
every opportunity for transmission during a major
cycle is used, and that each station is given one
opportunity.

Overhead for each opportunity consists of a fixed
part made up of the IFS (g = 3.2 us) plus the frame
overhead (f = 8 us) and a part that varies with the
station number (an integral multiple of d = 0.6 us).
This latter part is the linear priority of the station.

In the final equation for computing total overhead
time in a major cycle, the first-order term represents
the fixed part, which is linearly proportional to the
number of transmit opportunities used in the inter-

val. The second-order term is contributed by the
linear-priority delay, which increases with the sta-
tion number. The difference between the major cycle
time (10 ms in this case) and the total overhead time/
cycle, is the total useful bandwidth in bit times, to
be shared by all stations in any proportion. Fig 7
illustrates each term’s contribution toward the total
overhead. It also shows that as the number of sta-
tions approaches 40, the second-order term starts
to predominate. Further increases in the number of
stations raise the overhead due to linear-priority
delays at an expanding rate, with a corresponding
loss in total bandwidth.

Each major station is allowed one
opportunity to transmit in each major
cycle metered by the timekeeper
station.

A modified approach is possible in which the
10-ms major cycle is divided into two 5-ms minor
cycles. For convenience, assume that the 31 stations
with the highest priorities have the opportunity to
transmit during the first minor cycle, and the 31
stations with the lowest priorities have opportunities
to transmit during the second minor cycle. This
scheme allows the same linear-priority number to
be assigned to two different stations without con-
flict for access.

Each transport layer controller regulates its link-
layer controller’s attempts at bus access according
to assignment to a minor cycle and allowed opportu-
nities within that cycle. It is conceivable that a
particular station’s traffic requirements would
dictate that one or more opportunities be offered
in each of the minor cycles. In this case, a station’s
linear-priority assignment would be unique to that
station.

STATION NUMBER

IFS = 3.2 ps

FRAME OVERHEAD TIME = 8 us
2xty =06 ps

Iwmmn

TOTAL OVERHEAD TIME FOR A MAJOR CYCLE

s=n

s=1

1 2 3 4 Bl et b
hllE fle f e ol :—l_g__l f
d d'd d'd'd d'd"d'd
)

Total = 3, B+f+ds-D=ng+H+@Y -1
sis=i)

d
x(n = 1 Fig 6 The overhead time of a
major cycle is composed of a
number of variables: interframe
spacing (IFS) time, frame overhead
time (f), and a linear delay which
varies with the station number. The
overhead defined here includes all
time intervals outside the
information field shown in Fig 5.

= n112) + 06 WL
11.2n — 0.3n + 0.3 n2

1]

10.9n + 0.3 n2 (in microseconds)
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A micro-packaging solution
fo the age old problem of space.

We believe that packaging, like system designs, should
be flexible. So we created user configurable panels for
our new MDB-Micro/11 and MDB-Micro/32 systems
that convert them into rack-mount, table or pedestal
models. We call it the space age answer to the age old
question of space.

This new micro-packaging system allows you to
initially order a workstation in the configuration that's
needed today. Then, if you change the system design
later on, the panel kit rather than a new system, is
ordered. Today the rack-mount...tomorrow table or
pedestal. Same system, new skin.

Designed to accommodate all kinds of change, the
panels also house whatever future options the designer

DB

SYSTEMS INC.

Corporate Headquarters

1995 N. Batavia Street, Box 5508
Orange, CA 92667-0508

Tel. 714-998-6900 TWX: 910-593-1339
FAX: 714-637-4060

In the western states MDB products are also distributed by WYLE ELECTRONICS MARKETING GROUP

may require. For example, both MDB micro workstations
have large disk drives and streaming tape back-up
options which the packaging system can handle, as well
as any number of other interfaces MDB makes includ-
ing 8 or 16 channel multiplexors, synchronous serial
interfaces and high speed DMA interface modules.

It’s a building block system you use at your own pace
...in your space. And another in a series of new prod-
ucts from MDB that began with our TS11 Controller/
Coupler that are compatible and interchangeable. Not
only do these new products keep pace with the micro
system architecture advances, but they lead the way.
Just watch this space.

MDB Systems Europe, Inc. Geneva, Tel. 41 22 439410
MDB Systems U.K., Ltd. Berkshire, Tel. 44 06286 67377
MDB Systems Germany Munich, Tel. 49 89 9101272
MDB Systems Australia Neutral Bay, Tel. 612 929-6526
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Fig 7 Total overhead (T
consists of a first- and second-order

// term. In a LAN with up to 40 nodes
/ 2ND ORDER or stations, the first-order term is
the larger contributor to overhead,
but as more stations are added, the

second-order term makes a greater

**" ST ORDER contribution to the total overhead.

NODES (n)

To illustrate bandwidth gain in the approach just
described, the Table shows step-by-step calculations
for two 5-ms intervals and one 10-ms interval. Note
that the linear portion of the total overhead time
(Tiotal) is exactly one-half the value for the case
n = 31 and for the case n = 62, as is expected.
However, the contribution of the second-order term
is only one-quarter of that for the case n = 62.

After subtracting the total for each 10-ms inter-
val in both cases from the total time available, the
technique of two minor cycles offers a gain of over
500 kbits/s. Under the traffic conditions assumed:

31 stations x 20 words/10-ms cycle

= 620 words/10-ms cycle

31 stations x 100 words/10-ms cycle

= 3100 words/10-ms cycle

3720

x 1.2 (120 percent)

4464 word bandwidth

At peak demand:
Total required/10 ms

Even with a single 10-ms major cycle there is a 14
percent reserve bandwidth (5106 words/10 ms). With
two minor cycles, this is increased to 22 percent or
5467 words/10 ms.

Contrasted with this approach is the Ethernet pro-
tocol which uses an IFS of g = 9.6 us, and a frame
overhead of 26 bytes (f = 20.8 us). Ignoring for the
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moment the occurrence of collisions, the total over-
head for 62 transmission opportunities is

g + f = 30.4 ps/opportunity

x 62 opportunities
1884.8 us or 18,848 bit times.

Assuming that the 62 opportunities occur every 10 ms,

100,000 bit times/10 ms
— 18,848 bit times overhead/10 ms
81,152 bit times/10 ms or 8.1152 Mbits/s.

This figure is just slightly less than that shown in
the Table for 62 opportunities. However, since colli-
sions are ignored, 8.1152 Mbits/s represents an ideal
case that never occurs.

Much research has gone into the practical limits
of the CSMA/CD method as the offered load in-
creases. Shock and Hupp! report a 94 percent utili-
zation by 10 stations, each offering a 10 percent
load. Meisner2 suggests 85 percent as a reasonable
figure. Using the more optimistic figure reduces the
8.1152 Mbits/s to 7.6283 Mbits/s. Assuming a mini-
mum backoff delay of one slot time—>512 bit times—
and a 32-bit jam interval, a minimum of 512 +
32 + 96 = 640 bit times are lost for each collision.
The difference between the ideal (no collision) case
and the practical limit can be attributed to time lost
in collision.




UNIX is a trademark of AT&T Bell Laboratories. VAX is a trademar

k of Digital Equipment Corp. €

1984 Pyramid Technology Corp

IF IT WEREN’T FOR UNIX
WE NEVER COULD HAVE
BUILT THE PYRAMIDS

Ordinary computers, yes. But
not a Pyramid Technology 90x.

After all, here's a supermini
not just capable of running
UNIX™ but born to run it. And
run it up to four times faster than
the most popular UNIX host.
For a lot less money,.

The secrets of this Pyramid
are a thorough understanding of
UNIX, a few fundamentals of
RISC (Reduced Instruction Set
Computer) theory, more regis-
ters than 30 VAXs,and a 32-bit
proprietary architecture that out-
performs a roomful of micros.

All combined to speed up
UNIX just where it likes to
slow down.

For example, gone are 85% of
performance-robbing memory
references. The endless param-
eter shuffling of yesterday's
technology has been replaced
with a hardware register win-
dow. Even context switching
takes less than one percent
of the CPU's time.

Its amazing what hardware
architects can do, given the
chance. It's almost as startling as
what our software wizards did.

They crafted OSx, a dual port
of Berkeley's 42 BSD and Bell's
System V. Because you can
switch environments at will, no
UNIX port offers more capabil-
ities. With absolutely no loss

VISIT NCC EAST HALL #D3116

of compatibility.

Well, almost.

We do admit to one feature
not compatible with other UNIX
systems. Our single-source
support.

One telephone number
instantly connects you to both
hardware and software experts.
In-house pros, who spend their
energy pointing you towards
solutions. Not pointing fingers
at each other.

So no matter how you see
your requirements shaping up,
contact Pyramid Technology,
1295 Charleston Road,
Mountain View, California 94043.
Or call @15) 965-7200.

Because when it comes to
running UNIX, a Pyramid looks
good from any angle.




Two Approaches to Bandwidth Calculations

For a single 10-ms interval,
62 opportunities/interval

For two 5-ms intervals,
31 opportunities/interval

=" 62

Ttotal

10.9n + 0.3n2=:
=1829 us

Total overhead/interval:

675.8 us+1153.2 ps

=18,290 bit times/interval =
x 1 interval/10 ms

31

337.9 us+288.3 us
=626.2 us

6262 bit times/interval
x 2 intervals/10 ms

Total bit times/10 ms: 100,000
18,290

Minus overhead: =

Usable bandwidth:

18,290 bit times/10 ms

81,710 bit times/10 ms
x 100 intervals/s

12,524 bit times/10 ms

100,000
- 12,624

87,476 bit times/10 ms
x 100 intervals/s

Bandwidth gain:

8.171 Mbits/s
8,747,600-8,171,000=576,600 bits/s

8.7476 Mbits/s

Using the approach presented earlier, the time lost
due to collisions can be avoided. In addition, the
nondeterministic character of a pure CSMA/CD
method is removed, and with it, one of the major
objections to its use. By leaving the collision-
detection mechanism in place as a fall-back to
support recovery from abnormal operation, a less
complex implementation for fault-tolerant systems
appears more feasible than with token-ring designs.

Fault-handling procedures

A short-topology network of the type described
can experience three types of faults. The first is the
jabbering transmitter, in which the transmitter fails
to terminate a frame and surrender the bus in a nor-
mal manner. The protection against this type of fault
resides in the self interrupt capability of transceivers
specified for CSMA/CD designs.

A second major fault results from stations failing
to police their own access attempts in accordance
with the opportunities allotted at initialization time.
This can occur because of loss of synchronism with
the timekeeper that meters network cycles, result-
ing in collisions. The transport-layer controller is
notified when a collision is detected, and it initiates
three actions: it temporarily removes the station
from normal transport service even though it may
not be the offending station; it notifies the local
process that requested transport service that it is
suspended temporarily; and it notifies the local
network management function of a network fault
causing collisions.

The network management function can now
initiate a series of diagnostics to isolate the fault.
If local diagnostics identify local faults, the station
is held out of service until corrective action is com-
plete. If none are identified, the station is returned
to normal transport service. This begins with the first
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subsequent timekeeping multicast from the time-
keeper station following completion of local checks
and process notification. Persistent and continued
collisions detected at a station after it returns to
service, force the station to withdraw from service
permanently and await maintenance action.

A third major fault is the failure of a timekeeper
station to transmit the multicast time marker. When
the transport layer controller at the backup time-
keeper station recognizes that two successive time
markers have been missed, it resets the primary
station and removes it from operation. The backup
station then assumes the role of primary time keeper.

Because component designers include configura-
tion flexibility in products without compromising
their target market, careful selection of design
parameters is permitted to minimize overhead. This,
coupled with self-regulating access management to
overcome the disadvantages of a standard access
method, results in attractive performance in a short-
topology network.
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Announcing the WY-75.

Our new WY-75, VT-100 software-compatible
terminal has a style that’s truly impressive.

It offers a combination of features you can’t
find in any other VT-100 software-compatible
terminal. Like a compact, ergonomic design.
A sculpted, low-profile keyboard. And a swivel
and tilt non-glare 14" screen, tailored with an
80/132 column format.

Priced in a class by itself, the WY-75 lists for
only $795.

Contact Wyse Technology for more informa-
tion. And discover a great new outfit.

795

All DECd out
and ready to go.

WYSE

Make the Wyse Decision.

Wyse Technology, 3040 N. First Street, San Jose, CA, 95134, 408/946-3075,
TLX 910-338-2251, Outside CA call toll free, 800/421-1058, in So. CA 213/340-2013.

DEC is a trademark of Digital Equipment Corporation.
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If you've been pondering whether you need a streaming tape drive to back up your Winchester,
or a start/stop tape drive, or maybe both, we have good news. You no longer have to decide.
Because now there’s a drive with the capabilities of both. Rosscomp’s Double Drive.

It saves you the agony of decision. And an incredible amount of money at the same time.

There Are Two Sides To Our Story

When our engineers set out to design the Double Drive, they too had a decision to make.
Quarter-inch tape? Or half-inch tape? But then they found that, even by pushing quarter-inch
technology to its absolute limit, they wouldn't be able to give us the capabilities we wanted.

So half-inch became the only choice. That also meant they could assure us of something
else we demanded. Reliability. For instance, they could design-in the industry’s highest quality
read/write half-inch heads. Meanwhile, they could make the system stream at unbeatable speeds.

And do practically everything a large start/stop machine can do for a fraction of the cost.

Side One

One of the fruits of their labors is, you get a Winchester
oackup that does something no other can. It scoops
190 MBytes of data onto
standard half-inch tape
that'’s housed on our Back-
Pac™ four inch self-thread-
ing reel. (Which costs less
than a cartridge.)

That translates into the
lowest cost per byte of
any tape drive, anywhere.

And it streams at a blaz-
ing 90 ips standard.

In fact, the Double Drive's
electronic speed and ca-
pacity are matched by
only one thing we know of.
Its mechanical reliability.

That comes from its having the simplest and most
dependable tape-handling
method yet devised.

Threading is automatic.

The tape travels a path of

proven design, kept on

course by both
spring-loaded

and ball-

5 bearing
guides.

Tension

control is
spring  €qually precise.
loaded Asingle cap-
andball stan motor drives
bearing both supply and

"’.ge takeup reels with

guices:  one belt, while

an advanced controlling

device main-
tains identical tension between them.

So you experience very little ISV.

As well as lower power dissipation.
The motor uses less than 15W.

The Back-Pac™ self-threading
reel stores 190 MB on 4" tape.
Costs less than 4" cartridges.

Simple, dependable
automatic tape threading.

Single capstan motor.

Side Two

For your selective file-
search and backup
jobs, the Double Drive
acts as a start/stop
unit. Because it has
64 KBytes of cache
memory right in its
interface.

That means no time
loss. An optimized |/O.
And apparent real-
time operation for
every user.

Plus more efficient
use of your tape, cov-
ering a full 95% of it.

Online, it gives
ample secondary
storage for files during
restructuring and in hierarchical memory manage-
ment schemes Series 80 fo right.

Now, if the Double  series 50 below.
Drive sounds like it
might be just what
you need, here's
more good news.
It will fit your system.

Orrather, one of
our Double Drives
will. Our Series 80
fits an 8" envelope, our Series 50 a 514" envelope

They'll each hold 190 MBytes of data, stored on 24
serpentine tfracks.

h are available with standard industry interfaces
of them is right for you

h means there’s no painful decision to make

t put the Double Drive to work. Doing double duty.

64 KB cache memory in its interface
makes it look like a start/stop drive.

Available formatters include QIC-02, SCSI and 9-track.

16643 Valley View Avenue, Cerritos, California 90701, Phone (213) 926-5533

ROSSCE

MP

The way with tape.
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Qume can give your system extra appeal —with terminals
made to order to your exact specifications.

We'll work from your specs, or be your 48
partner in the development process. A 4t

5 dedicated Qume applications engineer £
-« will be with you from start to finish, &8
to help identify your needsand 4
» recommend the right ingredients

to make your product plan a success.

Choose a different interface. A unique command set.
. Even specialized electronics. No modification is too small, no
specification too unusual for our experienced team
of hardware and software design profes- —
sionals. On the outside, select custom
colors, your own labels and logo, pro-
prietary packaging and owner’s
manuals. Without paying heavy
premiums for these extras.

From custom design to
assembly, we can do it all for you—or any portlon of it. We'll
build your terminal with the strict quality control that has
earned us the industry’s lowest DOA rate. We'll give you quick
turnaround and delivery schedules
you can count on. And we'll keep
service simple with modular
design and a ready-to-ship
spare parts inventory.

You'll find doing business with us

When you really easy, because we work hard to maintain
flexibility. Simple, straightforward
want it your way, '

contracts. No surprising incremental

We’ll be there. charges. And because Qume is a member

of the ITT family of companies, you know
we'll be there to serve you.

CUSTOM
OEM TERMINALS J

If you're looking for ways to beef
up your system, call Mike Sugihara,
Manager of OEM Marketing, at
(800) 223-2479. And get the details

n  from the one OEM terminal team
that can really deliver it your way:
Qume Corporation, 2350 Qume Drive,

San Jose, CA 95131.
© 1984 Qume Corporation Qu me
A

Subsidiary of TTT
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How tobuild a really

Put the “personal” back in personal

computers with the WD2001 Personal
Chip™ from Western Digital.
Consider the facts: today’s per-
sonal computer is a shared
computer. People in the
Modern Office are
standing in line to use the %
nearest PC. John updates %
his sales forecast, Jane keeps her prod-
uct plans on target, Martha processes
salary reviews, Joe does his monthly
report, Teddy wants to write a letter
home to Mom —all on the same PC.
How can they keep their files pri-
vate and prevent electronic eaves-

dropping? With a Personal Chip,
that's how.
Your customers

will take it personally.
In this Age of Compatibility, it’s
" tough for a PC maker to build
in distinguishing product features.
Now it's easy to add a unique feature —
data privacy —and offer your cus-
tomers a more personal computer. Just
design in the Personal Chip.

The WD2001 Personal Chip is a
complex-on-the-inside, simple-on-the-
outside VLSI device that enables
users to lock their files. It implements
a sophisticated encryption algorithm
that’s been exhaustively tested and
certified by the National Bureau
of Standards.

Each user has a personal key,
known only to him or her. There’s
not even a look-up table



personal computer.

for clever hackers to stum-
ble upon. Without the
key, stored data is unintel-
ligible and uncrackable.
Type in your key and,
instantly, alphabet soup
is turned back into data.

For your eyes only.
We humans are naturally
nosy. We can't resist a peek at our
neighbor’s mail if we get the chance.
With a shared computer you're just
tempting human nature.

Winchester disk drives in personal
computers compound the problem
of data privacy. At least you can lock
your floppy disks in a drawer, or
even take them home. If your data
is on a hard disk it is there for every-
one to access.

The Personal
Chip protects data
privacy on floppies,
hard disks, tape
drives, shared
peripherals, even
during transmis-
sion in a local area network. In fact
our NetSource/PC-LAN IBM-
compatible local area network board
includes a Personal Chip to ensure
secure data transmission.

Our application engineering team
is ready, able and eager to work with
you to help you design in the Personal

Chip. Because the WD2001 takes just

Personal Chip is a trademark of Western Digital Corporation

Put a lock on data stored on disk
with the Personal Chip.

a single socket, it makes
sense to design it into
your system's mother-
board. Or, as the indus-
try’s leading designer
and manufacturer of
disk controller boards,
we're in a perfect posi-
tion to supply you with
a custom Winchester/floppy/tape
controller with a built in Personal Chip
for secure data storage.
Your technology partners
in data privacy.
Make us your technology partner

Decrypt data with a few quick
keystrokes —if you have the key.

The Personal Chip encrypts
data, making it safe to store or
transmit.

in data privacy and we'll work with
you closely to ensure your success.
Write for the WD2001 Data Sheet
and Application Note. Or give Dan
Fili a call on our Data Privacy
Hotline, 714/863-7828. Western Digital
Corporation, 2445 McCabe Way,
[rvine, California 92714.
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@: WHAT NeW GRAPHICS
PRINTER GIVES HIGHEST
QUALITY PRINT-OUT,

V€T REQUIRESNO

No Hardware or Software Interface High Resolution

Now you can have an instant printout of anything displayed Resolution is excellent!
on a CRT screen with absolutely no hardware or software interface. Horizontally or vertically switch-
That's because our new TX-1000 thermal printer plugs directly into the video selectable to 40, 50, 80 or 160
connector on most display terminals. You can print complex graphics, alpha- dots per inch.
numerics of any size or font, mathematical symbols and even hieroglyphics — No Chemicals or Toners

whatever is on the screen. : f
Because our videoprinter

nghest Black-White Contrast uses advanced thermal tech-
Using 8-1/2-inch wide paper, the TX-1000 turns out crisp, high contrast nology, messy chemicals and

printing for full size reproduction of forms, reports and graphs. Our blacks toners are not needed, all of which

are blacker and our whites are whiter. You'll be amazed! adds up to less down time and no

warm-up time.

Built-in Test Pattern and Signal Diagnosis

The TX-1000 is the easiest-to-use videoprinter on
the market. It even has a built-in test pattern and input
signal diagnosis to let you know exactly what’s
going on.

Smaller Model Uses 5-Inch Wide Paper

Our compact EX-855 videoprinter uses 5-inch
wide paper — ideal for many logging and instrumen-
tation systems.

RAdvanced Thermal Printing
Technology

Because of it's advanced fixed
head thermal technology, the TX-1000
is the finest videoprinter available at
any price. However, the cost is
low. Just $3395 to the end user.

Axiom printers are backed
by distribution and service
centers in the USA and 21
foreign countries.

Fast and Quiet

The TX-1000 is fast. Takes just 20 seconds to printa complete
CRT screen. Quiet too, making it ideal for office and lab
environments.

4 to1Zoom
Two simple controls provide complete
freedom to zoom, move the image on the
paper and vary the aspect ratio to adjust for
screen distortion.

AXIOM CORPORATION

1014 Griswold Avenue * San Fernando, CA 91340
Telephone: (818) 365-9521 « TWX: 910-496-1746
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MULTIPLE CONTROLLERS
CREATE HIGH SPEED
COLOR GRAPHICS

Four graphics controller chips can be used to build high
resolution color graphics terminals. But first, designers must
resolve the problem of synchronizing controller chip

operation.

by Steve Slade

Until recently, design engineers found it difficult to
create high resolution color graphics terminals that
were cost effective. The state of the art graphics ter-
minal was not advanced enough to permit high reso-
lution at a relatively low cost. In 1982, however, the
introduction of the NEC 7220-1 graphics display con-
troller chip opened many design possibilities. Engi-
neered by NEC to replace a substantial amount of
dedicated graphics hardware and software, the
7220-1 represents a remarkable improvement in time
and cost over traditional graphics systems. Its sub-
sequent cross-licensing to Intel establishes it as an
emerging standard in graphics processor chips.
When Intecolor Corp began the design work on
its newest generation of color graphics terminals last
year, there was little doubt about what technology
would be used. The company received some of the
first preproduction NEC 7220-1 graphics chips and
immediately began incorporating them into a new
product. This is now the very high resolution VHR-19
(Fig 1). The company has traditionally been a sup-
plier of cost-effective color graphics terminals with
very low prices for low to medium resolution. But,
low cost, high resolution (which is vital for the human
interface needed for control and measurement appli-

Steve Slade is digital design manager at Intecolor
Corp, 225 Technology Park, Norcross, GA 30092,
where he is responsible for high resolution graphics
design. He holds a BS in electronic engineering from
the University of Illinois.

cations), had previously been considered an unattain-
able goal. To meet this goal, the design objectives
for the VHR-19 are high speed, 1024 x 1024 dot-
addressable resolution, smooth pan, zoom, and
other high level features at a price consistent with
the company’s cost-conscious marketing strategy.
With several 7220-1 chips included in the design, a
great deal of power and speed could be made avail-
able at a low price. Such a new design does, however,

COMPUTER DESIGN/July 1984
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Fig 1 The color graphics terminal
incorporates four 7220-1 graphics
chips for high speed processing.
Design objectives include 1024 x
1024 dot-addressable resolution,
smooth pan, and zoom.

require solving a number of new problems and rede-
fining the way color itself is generated.

Processing in three planes

Like most color terminals, the VHR-19 has to
create colors with three color guns. Analog control
is used to create screen color, permitting more color
variation than is possible with systems that merely
turn each color gun on or off. Prior to the 7220-1
chip, color was created by individually controlling
each pixel in each of three colors. This required writ-
ing graphics vectors up to three times, resulting in
a need for more memory and more execution time
than is necessary in black and white displays.

By using three separate 7220-1 chips, however, the
VHR-19 could address all three bit planes simultane-
ously. With a one-chip design, the 7220-1 would need
to be time-shared for each plane. This greatly reduces
the speed at which the displays are generated. The
multichip design combines the power of the 7220-1’s
rapid internal graphics calculations with the advan-
tages of parallel processing. Ample room for the
three 7220-1s is available on the graphics generator
board (Fig 2), which also holds 48 dynamic RAM
chips, with sixteen 64-K x 1-bit chips used for each
plane. The 7220-1 chips can then transfer 16 bits of
data in parallel to and from the memory chips.

In addition to using the three 7220-1s to control
color graphics displays, the VHR-19 was designed to
employ a fourth 7220-1 to handle the generation of
alphanumeric characters. This fourth 7220-1 would
always remain in alphanumeric mode to allow the
user the convenience of a terminal with ANSI X3.64,
which is rapidly becoming the industry’s standard
communication protocol. This standard is com-
patible with DEC hosts and VT100s, and works well

COMPUTER DESIGN/July 1984

with DEC-supported text editors. The terminal mode
enables users to switch from sophisticated graphics
to efficient data entry easily. Characters generated
in alphanumeric mode can be viewed as an overlay
on the graphics and will not interfere with the graph-
ics display. The terminal also includes a menu-driven
setup mode that is saved on command with electric-
ally erasable PROMs.

The graphics terminal’s CPU is a Z80, which con-
trols the four 7220-1s over the 8-bit data bus from
the terminal board. Any command can be designated
for all 7220-1s, thus reducing programming time.
Each 7220-1 performs the necessary internal calcula-
tions and sends instructions to the graphics memory
planes.

The video output board has a high speed (25-ns)
color lookup memory arranged in a table of two
8-color maps, each 12 bits wide. The 12-bit output
is arranged in three 4-bit groups that give 16 intensity
steps for each of three color CRT guns. The two
maps enable a blink scheme where any color can be
“‘blinked’’ to any other color at a 2-Hz rate. This

INTERFACE
T
DMA INTERFACE

CLOCKS -

AND SYNCS |

10 |
TERMINAL
BOARD ‘

SMOOTH [ BIT-
SCROLL | PLANE
DELAY | 5 OUTPUT

10
VIDEO
<OUTPUT>
BOARD

RASTER
TIMING

T

Fig 2 The graphics generator board has three 7220-1 chips,
each controlling a separate bit plane. Parallel outputs feed
into the smooth scroll taped delay line and then to the
video output board.




all fast, and all friendly.

o] Hewlett-Packards plotters bring
you ease of use...at a very afford-
able price. The HP 75808, for
A-D size plotting, is $13,900%
The HP 7585B, for A-E size plot-
ting, is $16,900.* And the new
ng 7586B, for roll-feed and
single-sheet plotting, is $21,900

*Domestic U.S. prices only

Hewlett-Packard drafting plotters...

SO €asy 1o USE,

they almost run themselves

The plotters you don't
have to babysit.

Hewlett-Packards high perfor-
mance drafting plotters are
designed to make your profes-
sional life a little easier. So you
can concentrate on doing your
job, not figuring out how to run
your plotter.

With the HP family of
Elotters, plotting has never
een easler:

M Operating simplicity. Just four
buttons on the front panel run
the entire plotter. And HPS joy-
stick control moves the pen
quickly and effortlessly.

B Quick and easy paper loading,.
Our no-fuss, no tape, loading
methods make single-sheet paper
loading as easy as rolling paper
into a typewriter. And P?P’s
streamlined, non-sprocketed

roll media lets you load rolls in
less than 60 seconds.

B Compact and portable. All HP
drafting plotters can be moved
easily from one area to another,

letting you share one plotter
among several users.

HP features let
you forget the details.

And our automatic features fur-
ther simplify plotter operation:

B Automatic paper size sensing
sets the correct margins for ]your
paper automatically, so you'll
never have to worry about “plot-
ting off the paper”

B Automatic pen capping pre-
vents your pens from drying out
and skipping, because HP plot-
ters never forget to cap your pens.

B Automatic pen settings
always set the correct pen speed
and force for the types of pens
you're using—so you don't have
to worry about these details.

HP designed-in quality
and reliability.
And Hewlett-Packard’s designed-
in quality and reliability means
plotting performance you can
rely on, job after job. So your

plotter will always be ready
when you are.

Hewlett-Packard.
Your best choice.

Hewlett-Packard drafting plot-
ters bring you the plotting ease,
Eerformance and reliability that

ave made us leaders in the plot-
ting industry. So when you make
the decision to go with Hewlett-
Packard, you know you've made
the best choice.

If youd like more informa-
tion about our p—=
family of friendly |
drafting plotters,
write to:
Hewlett-Packard,
Marketing .
Communications,
16399 W. Bernardo Drive,
San Diego, CA 92127
Or call Craig Schmidt at
(619) 487-4100.

[} packaro

1101402
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~ KERNEL
i 280
| RAM/ROM

o
INTERFACE |

e
ALPHANUMERIC SCREEN

GRAPHICS
INTERFACE

0 | 72201
AND - AND ]
MEMORY PLANE | | MEMORY PLANE

Ml
AND
- MEMORY PLANE

LOW RESOLUTION VIDEO
HIGH RESOLUTION VIDEO

10 MONITOR
RGB AND SYNC

Fig 3 A block diagram of the system shows the principal
components—terminal board, graphics generator board,
and video output board. The terminal board controls the
system sending display commands to the graphics
generator, and color map commands to the video output
board.

system is, therefore, more flexible than a simpler
“‘blink to black.”

The low resolution video is transmitted over a
separate cable from the z80 terminal board. A pri-
ority circuit is included so that low resolution video
preempts the graphics video. With this scheme, low
resolution characters with a black background
appear to be in the graphics plane. But when a char-

acter has a colored background, it will appear to be
in a separate screen in front of the graphics.

The biggest design problem

The main design challenge for the graphics ter-
minal (Fig 3) is synchronizing the operation of the
four 7220-1 chips. This system uses interlaced video,
which requires synchronizing not only the video, but
also the odd/even fields so that the frames are in
sync and not a half line off. The 7220-1s are arranged
so that plane 0 of the graphics board is the sync
master and the remaining two graphics and one
alphanumeric 7220-1s are sync slaves to the master
chip. (See Fig 4.)

There is a problem in making these four chips
work together in harmony because the 7220-1
devoted to alphanumerics has a different raster for-
mat than the graphics 7220-1s. The graphics pixel
clock is divided by two to form the low resolution
pixel clock. In addition, the horizontal line of the
graphics raster must be a multiple of 16 and the low
resolution line must be a multiple of six low resolu-
tion pixels (12 high resolution pixels).

By necessity, the 7220-1 chips are synchronized at
power up for two vertical sync periods. Thereafter,
the 7220-1s are free to run. Thus, the low resolution
and high resolution rasters must have the exact same
number of high resolution pixel clocks or the low
resolution screen would ‘‘roll’” out of sync with the
graphics. This means that the horizontal dot count
must be a multiple of 16 and 12. Also, the high reso-
lution must have an active region of sixty-four 16-bit
words and the low resolution an active region of
eighty 6-bit words. To satisfy all of these constraints,
the horizontal blanking period was padded to achieve
the multiple of 16 and 12.

HIGH RESOLUTION
PLANE 0

VSYNC OUT

HIGH RESOLUTION
PLANE 1

(INSET) VERTICAL SYNC DELAY

HIGH RESOLUTION
PLANE 2

+5
P -
B8 EN ch 3
vsiwe—p - i -
¢ > :
COUNTER
CHARACTER —T— S D
ox FINAL COUNT

———————p VSYNC DELAYED

wwe— L
VSYNC Y

DELAYED

Fig 4 This block diagram shows
the master generating vertical sync,
and driving the sync inputs of the
two slave graphics modes and the
slave resolution alphanumeric
through the sync delay circuit. The
inset shows the details of the sync
delay circuit. Vsync is supplied by
the master, which sets the D
flipflop. This enables the delay
counter, which counts low
resolution character clocks. The
NAND gate is wired to detect the
final count. When it is active, it
clears the delay flop, which starts
the slave.

LOW RESOLUTION
PLANE
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HOW THE LEX 90 TURNS
PIXELS AND BI'TS
INTO DOLLARS AND CENTS.

With each new display
system touting faster speeds,
higher resolutions and
_brighter colors, it’s easy to
lose sight of
your primary
¢ _' 5/ objective —
s LM reaching
\ 7% o, s> | the market
k- ,‘*' on time with
' a competitive
product. If
you’re late,
you may
lose valu-
able mar-
ket share.
Rush an
o incom-
5"@2@7 +plete product onto
& the market, and
you may end up with
an inflexible system
and dissatisfied users.
With this in mind, Lexidata designed the new
LEX 90 family to be as appropriate from a busi-
ness standpoint as it is technologically.

TESTING 1, 2, 3.

If you’re presently planning an inte-
grated graphics system, you can count on.
the LEX 90 being ready. Really ready.
And you can be sure our raster display
systems have been thoroughly tested
to ensure maximum reliability and
maintainability.

Case in point: Before any design
1s finalized, our Advanced Manu-
facturing Engineering group
makes certain we can manufac-
ture it cost effectively, thus making
it more affordable for you. And our Design

J

Gty &

A e

Assurance Engineering group tests and retests to
assure the system measures up to the high per-
formance standards we set.

During manufacturing, all our systems undergo
rigorous component and board ATE testing
and full burn-in. And should any trouble develop
in the field, on-board diagnostics quickly detect it
so you can solve the problem easily.

BUY ONLY WHAT YOU NEED

The LEX 90 family also makes good business
sense because you only have ;s
to buy the functionality you
need. And you can do so
without compromising your [
technological standards. For f
example, we offer a Dual
Resolution model with soft-
ware selectable 1000-line,
30 Hz or 500-line, 60 Hz
color, or both simultane-
ously on one screen. And
we also offer flicker-free
High Resolution color in a
1280 x 1024 x 8, 60 Hz model.

=
NO GROWING PAINS /
The LEX 90 family has room for
%, growth as your application becomes more
"\ complex. And this growth won’t jeopardize
e your software investments because its
: architectural standard permits the
system builder to work with upwardly
compatible sets. Furthermore, the
LEX 90 is software compatible with
Lexidata’s existing Series 3000 products.
The LEX 90 family. High quality,
reliable and flexible. As a result, your
users not only stay happy, they stay
with you.
For more information, call Lexidata at
1-800-472-4747 (in Massachusetts, call
(617) 663-8550). TWX 710-347-1574.

Copyright 1984 Lexidata Corp. All rights reserved.

The new LEX 90 famuly:
BLEXIDATA

The clear choice in raster graphics.

Lexidata Corporation, 755 Middlesex Turnpike, Billerica, MA 01865. In UNITED KINGDOM call: Lexidata Ltd., Hook (025672)
4334, In FRANCE call: Lexidata SARL, Rungis (1) 686 56 71. In JAPAN call: Lexidata Technical Center, Tokyo 486-0670.
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COLOR NUMBER

Fig 5 Bit-plane color mapping
enables the user to change colors
without redrawing vectors. Three
7220-1 chips control the bit planes
that each contribute 1 bit to a
three-digit binary color number.
This color number is the address
into the color lookup table whose
output is the actual color
information sent to the color
monitor.

PIXEL (800,100
= ORANGE

COLOR LOOKUP TABLE

After the exact horizontal timing was determined,
the position of the low resolution screen over the
high resolution screen had to be set. The active raster
size of the high resolution screen is 1024 x 768, and
the active raster for the low resolution screen (in high
resolution pixels) is 960 x 768. Since the low resolu-
tion screen is narrower than the high resolution
screen, its position relative to the high resolution
screen must be set. The low resolution screen posi-
tion is set by delaying the master vertical sync from
the graphics board by an integral number of low
resolution character clocks. The circuit used in the
VHR-19 allows the raster to be either left or right
justified; left justification was chosen.

With the synchronization problem solved, the
capabilities of a multiple 7220-1 design become clear
and the objectives of Intecolor’s new terminal pro-
ject are within reach. The improvement in speed
proves to be worthwhile, even though the cost of
adding the extra chips is not small. A full-screen vec-
tor on the VHR-19 is 1024 pixels long, yet requires
only 1/180th of a second to draw, a significant
improvement over single-chip designs.

The benefits are obvious for virtually every kind
of graphics application. The 7220-1s improve speed
and allow special features to be added while costs
are kept low. For example, zoom and pan, necessary
for imaging applications, are handled largely by the
7220-1s. The 16 levels of zoom are created by pixel
replication calculated in the 7220-1s.

External circuitry is required to obtain horizontal
smooth pan because the 7220-1s operate on a 16-bit
character basis, which causes the 7220-1 zoom dis-
play to jump by 16 pixels when a new character
boundary is reached. To correct this, the VHR-19
sends data through the 7220-1 into a 16-bit tapped
delay line, enabling the display to start on a pixel
boundary and giving a smooth and continuous pan
regardless of the zoom factor.

The vertical pan capability is resident within the
7220-1s, which calculate new start addresses to give
a scanning effect. Because pan requires only the
loading of a start address, it is very fast and smooth.
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The resolution of the graphics terminal is 1024 x
1024, with 1024 x 768 viewable. Pan gives the user
quick access to the portion of the display not con-
currently viewable or to specific areas to be zoomed.

Color planes replaced by bit planes

An additional level of color graphics sophistica-
tion is achieved by the way the VHR-19 generates
color. Instead of directly controlling the color planes
labeled red, green, and blue, the 7220-1s control bit
planes labeled 0, 1, and 2 (Fig 5). For every pixel
on the screen, each plane contributes a single bit,
resulting in a 3-bit binary number that indexes a
unique color in the color map on the video output
board. This color map can be altered so that a given
number, say 5, may represent red or blue or any
other shade specified by the user.

The VHR-19 lets the user concurrently display any
8 of 4096 shades. The shades are created by four
bits of intensity data, and 16 levels of intensity are
created for each of thre<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>