"

PermWe\l Pub DECEMBER 198

FOMPUTER DESIGN

IMPUTER BASED

SPECIAL REPORT:
SYSTEM COMPONENTS ‘83




« from out of the West...

DEC COMPATIBLE CONTROLLERS

Tape Dimension 11l is the only buffered tri-density
(GCR/PE/NRZI) TS-1I'"-emulating controller on the
market. The combination of its unique asynchronous
handshake design and 64K byte buffer enables it to take
full advantage of bus speeds without the risk of causing
data late conditions in other bus transfer operations. It
makes Tape Dimension Il particularly adaptable to
systems with high speed disk drives.

The 64K byte buffer provides total immunity to data late
conditions, even at high-speed data rates on a highly
populated peripheral bus. In fact, Tape Dimension Il
actually has greater capability than the TS-II!

Tape Dimension 111 is completely software-transparent
to the VAX™ and PDP-1I" Unibus environment includ-
ing diagnostics in VMS.

Division of VIESPERCORP

CIRCLE 1

The Tape Dimension 111 controller supports up to four
dual-density (Pertec compatible) drives or four tri-den-
sity (STC or TELEX type) drives. Itis a single embedded
hex PC board that fits into any standard SPC slot.

This new dimension in tape transfer dramatically re-
duces the ratio of protocol to information data. And
tremendously increases the efficiency of Unibus utili-
zation. Find out how much it can.improve your system
throughput. Call or write today for complete informa-
tion. WESTERN PERIPHERALS, Div. of WESPERCORP,
14321 New Myford Rd., Tustin, CA 92680, Tel: (714)
730-6250, Cable WESPER, TWX 910-595-1775, Telex 472
0629. Wesper International GmbH, Tel: 089 982420.
Wesper International (U.K.), Tel: (44) 0276-20934.

TS-11, VAX and PDP-11 are trademarks of Digital Equipment €orporation.
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e speed, 3X the density, 4X
13 the cost.

The first low cost GCR Tri-Density Tape System offering large system performance.

e capacity,

Kennedy is, and has always been, the leader in peripheral tape processor provides overall system control and accommodates a
technology. With Model 9400, Kennedy has done it again. For variety of industry standard interfaces.

instance:

2X the speed. Model 9400 is a dual speed transport, operating
at 45 ips in the GCR mode and 75 ips in the PE/NRZI modes
with a maximum rewind speed of 500 ips.

3X the density. The drive utilizes Group Coded Recording at
6250 BPI along with previous industry standard densities of
1600 BPI/PE recording and 800 BPI/NRZI recording.

Among the many features of the 9400 is its RS-232
communication port and complete internal software which
permits off-line diagnostic operations via a terminal, the host
computer or by a remote test facility with a phone modem.

1/3 the cost. Best of all, the Model 9400 is priced at about 1/3
the cost of a conventional GCR tape system. Kennedy
Company . . . designers of the finest peripheral tape products

4X the capacity. In GCR mode, the Model 9400 can store up for 20 years.

to 180M BYTES of data (four times more capacity than the

traditional 1600 BPI drive). An A,,eKENN-EDY
gheny International Company

More? The Model 9400 features multiple processors to

1600 Shamrock Ave., Monrovia, CA. 91016
separate data handling and control functions. An 8088 (213) 357-8831 ITT TELEX 472-0116 KENNEDY

KENNEDY MODEL sano

. KENNEDY * GUALITY « COUNT ON IT
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UP FRONT

A 32-bit supermini is first to use 256-Kbit DRAMs

Small size and high performance are combined in Data General’s new
Eclipse MV/8000 C superminicomputer. A 4-Mbyte version uses 256-Kbit
DRAMS, claimed to be a first for 32-bit superminis; a 1-Mbyte model uses
64-Kbit devices. For both, a 16-Mbyte system cache uses custom arrays
with more than 2000 gates. This supermini fits into a 10.5-in. high chassis
and can be mounted in a 19-in. wide rack; yet it can execute 1.2 MIPS and
can support 5.6 Gbytes of mass storage.

Designed in a cooperative effort between engineering teams in Westboro,
Mass and Nippon Data General in Japan, the MV/8000 C was announced at
Autofact 5 in Detroit—because of its match to many industrial automation
operations, one of three Data General targets for the future. (The other
two are office automation and personal automation.) Its high
computational speed fits the requirements for CAD workstations,
continuous process monitor and control systems, high speed data
acquisition, and distributed system networks. At the same time, Data
General announced the Array Plus 2000 array processor for imaging,
modeling, simulation, and other applications that require very rapid
computation of large data blocks.

Ten-MIPS transputers support Occam

Designed for multiprocessing applications, a family of 16- and 32-bit
microprocessors has been introduced by Inmos Corp (Bristol U.K. and
Colorado Springs, Colo). Both the IMST424 (32 bits) and T222 (16 bits),
dubbed transputers, contain a 10-MIPS processor, 4 Kbytes of 50-ns RAM,
an 8-bit peripheral interface, and four 1.5-Mbyte/s full-duplex links. In
addition, the T424 has a 32-bit, 26-Mbyte/s memory interface while the
16-bit chip offers 17 Mbytes/s. The 32-bit transputer is made with a
2-micron CMOS process to pack in 250,000 devices. A multiplexed memory
interface on the 32-bit chip ties the processor to offchip mixed memory that
is directly addressable to 4 Gbytes. A simple RISC-like instruction set speeds
code execution. The architecture was specifically designed to support
Occam, a concurrent programming language, although sequential
programming languages such as Pascal and Fortran also run efficiently.

Digital ac servomotor-controlled robot improves velocity control

Called the ‘“‘affordable electric robot,”’ the IRI M50-E digital ac servo robot
is controlled by digital signals generated by a proprietary monoboard
containing eight microprocessors. According to International
Robomation/Intelligence (Carlsbad, Calif), digital ac servo power provides
improvements over dc servomotors in robot motion velocity for more
accurate path control. In addition, the electric robot will provide more
graceful realtime control than the company’s air servo-powered robot.

Workstation expands CAE capabilities

The prototype of an ‘‘ergonomic workstation’’ with high performance
graphics that will be added to its ICEM (integrated computer aided
engineering and manufacturing) line was shown by Control Data in its
Autofact 5 booth. Expected to start at about $30,000 at the lowest
capability level, the workstation will have a 1024- x 1280-, 60-Hz,
noninterlaced color display; separate alphanumeric display; 200,000-vector
transform rate; three-dimensional display file; and 512 Kbytes to 2 Mbytes
of RAM.
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UP FRONT

Logic simulator offers simultaneous modeling and testing

A fully interactive, multiple-level, mixed mode logic simulator introduced
by Prime Computer (Natick, Mass) enables engineers to model, verify, and
analyze the logical operation of digital electronics systems before they
become actual physical design. Themis is also said to be the first system of
its kind to offer simultaneous modeling and testing at the switch, gate,
functional, or language level. Users can interrupt and restart a simulation
as necessary to spot errors and make changes without rerunning the entire
simulation.

Development tool provides graphic device independence

Incorporating the international Graphical Kernel System, NOVA*GKS, a
graphics application development tool, provides for device independence
and portability over hardware. In the package, Nova Graphics
International Corp (Austin, Tex) has used a multilayer architecture
consisting of a GKS interface, workstation manager (with picture storage
independent of the graphics device) and workstation supervisors that each
handle a specific graphics device.

Fortran-77 compiler promises software portability

A language development technology that promises to protect software
investments cuts the time necessary to port languages and applications from
one microprocessor to another. Digital Research Inc (Pacific Grove, Calif)
has based the design of a Fortran-77 compiler on this technology. The
design uses standard language processors coupled to common code
generators and runtimes. First in a family of five, the compiler produces
8086 native machine code and runs on Concurrent CP/M and CP/M-86
operating systems. The language meets full ANSI specifications. It also
supports overlays, handles arrays as large as 65,536 elements, and runs
programs as large as 1 Mbyte.

Gate array eliminates channels

By using dual layer metal and a ‘‘sea of gates’’ geometry, California
Devices (San Jose, Calif) eliminated internal wiring channels from its high
speed CMOS gate array. The resulting family of 220 to 10,000 gate arrays
will rival custom and standard cell designs in size, performance, and cost.
The first product will be a 990-gate array built with 3-micron technology.
Typical gate speeds will be 2.5 ns. The new technique eliminates wide
avenues of silicon interconnecting cells. This provides a larger ratio of
active area to interconnect area for reduced die size. Outputs will drive a
150-pF bus in 15 ns at 35 MHz.

Workstations compete with superminis

Supermini class systems in computational intensive applications may receive
a run for their money from the DN460 and DN660 workstations introduced
by Apollo Computer (Chelmsford, Mass). Rivaling VAX performance at a
lower cost, the computational nodes handle IEEE format single and double
precision numbers using an integrated hardware floating point processor.
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DEC RLO2

Compatible

Q-BUS and UNIBUS ¢ atibl
S iyt BT 22-bit RLO2 compatible;
runs under RT-11,
RSX-11M, RSTS, and UNIX

)

31.2 MB fixed
Winchester

On-line and
off-line
formatting

Capability to boot
from either
fixed or removable
Winchester

Front-loading
cartridge
(proposed

ANSI standard)

eavsrenoste - fixed and removable..,

Return to:

Dataram Corporation, Princeton Road, Cranbury, New Jersey 08512 CD1283
L----------------------------

DEC, LSI-11, RSTS, RSX, RT-11, and UNIBUS
are trademarks of Digital Equipment Corporation
UNIX is a trademark of Bell Laboratories

5 g Dataram’s D22, the industry’s first DEC-compatible fixed/removable I
1 Winchester subsystem, is ideal for backup, program load, and data ] |
i interchange for your LSI-11 Bus or UNIBUS applications i ‘
i The D22’s interface board plugs into the host minicomputer to provide a 1
1 SASI connection to the rack-mounted or desktop D22 chassis. RL02 1
compatibility means that the D22 supports 22-bit addressing, allowing
1 memory expansion to 4.0 MB. 1
1 O Send information. O Contact me immediately '
> | i
1 Name — ¥ 3 1
R . 2 2 |
] Company §
I Address S |
i (T e, v 7 State Zip " Phone b '
1 |
] 1

DATARAM

Dataram Corporation O Princeton Road O Cranbury, New Jersey 08512 O (609) 799-0071 O TWX: 510-685-2542
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25 Interface: Third interface specification stirs 5%-in. dispute

System technology

26 Data communications: Network controllers grow smarter/smaller

39 Integrated circuits: Powerful custom VLSI chips drive graphics machines

48 Software: Bridges carry software across hardware barriers

60 Memory systems: Method cuts dropouts on flexible media

Page 34

System design
73 Memory systems: Match DRAM organization to memory requirements
by David W. Gulley—Differing architectures of 64-Kbit dynamic RAMs
permit designers to optimize the design of memory systems.

89 Software: Graphics software standards promote device independence
by Paul Caron, John Gray, and Harold Schofield—Proposed standards
permit software development independent of specific graphics hardware
as in this example of printer control.

109 Software: Language-based architecture eases system design-II
by Pete Wilson—Unlike other high level languages, Occam is targeted
specifically at distributed architectures.
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This summary of the most significant
product introductions of 1983 shows a
year of progress from personal
computers to superminis. Disk drives
increased storage and speech while
shrinking in size, and optical disks
offered gigabytes of storage.
Nonimpact printers using new
technologies entered the market, while
dot-matrix printers improved print
quality. Increasing function density

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.

contributed to integrated circuit
progress as entire systems appeared on
chips. Design, test, and development
techniques began to converge as logic
analyzers were interfaced directly to
development systems. Reasonably
priced computer aided workstations
appeared. Finally, new packaging,
interconnection, and power supply
techniques evolved to help make other
advances possible.

133 Computers

169 Peripherals

187 Integrated circuits

201 Test & development

213 Power sources & interconnection

i

Page 133 Page 169 Page 201
Departments
3 Up front 238 Designer’s bookcase
11 Editorial 241 System showcase
16 Letters to the editor 245 Advertisers’ index
225 Calendar 253 Reader inquiry card
227 Literature 253 Change of address card

Page 213

Designers’ preference survey*

235 Components, assemblies & power

supplies

*Appearing in Domestic issues only
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© 1983 Advanced Micro Devices, Inc.

Write or call for a free Sunnyvale poster and all the facts on our memories.



A WORLD PERSPECTIVE.

If youre looking for the world’s fastest
MOS static RAMs, don’t look in Holland.

Searching for the world’s fastest
bipolar PROMs? Forget Texas or Arizona.

And you won't find the world’s fastest
EPROMs anywhere near Mt. Fuji.
PR e They're all right here in Sunnyvale.
AF RICA B At Advgnced Mi%ro Devices. ¢

~~~~~~ T e Everything we make is fast.
Including the Am27256, the world's
fastest 256K EPROM.

The Am27256 is 170ns fast. It’s the
only EPROM quick enough tokeep up with
a 10MHz MPU without a wait state.

And we've got the 40ns Am27S43A,
the world’s fastest 32K bipolar PROM.
And the 35ns Am2167, the world’s fastest
16K static RAM.

With leading-edge parts like these,
it’s no wonder memories account for half
our total sales.

And our other products are just as hot.

Controllers. Bipolar and MOS micro-
processors. Communications circuits.
Signal processors. We've got ‘em all, and
then some.

And every single chip meets or exceeds
the International Standard of Quality.

\ = i Next time your design demands high
ST A performance memories, or any high-
AT " performance parts, look us up.

‘ We put high performance on the map.

Advanced Micro Devices .1

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
For direct factory response call (408) 749-5000. Outside California, call toll free (800) 538-8450, ext. 5000.
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Fron SCION

ere’s another brilliant idea from the makers of the  business gra-

;S)(épular MicroAngelo® graphics board — the phics, CAD and
ION PC 640. slide production
Whether you're a systems developer or an end- For more infor-

user, this solidly-designed color graphics board is  mation on why Lok, RS
your best choice for high-resolution color graphics on the PC 640 may 7 e oo ek
the IBM PCv as well as many PC-Compatlbles, Pe a brilliant idea s1(;;0)’1‘4:)')1'('&][1:;’1'}:;jb(il;f;){;() % {L’J}XU, ’(;()lz)d rhl(’ ;Ii)(;;;lm-

%] U . or you, please neous use of 16 out of 4096 colors.
SeeEwihy contact Jim Mather at (703) 476-6100, TWX: 710-833-0684,

* 640 X 480 X 16 out of 4096 colors or write: SCION Corporation, 12310 Pinecrest Road, Reston,
» Memory-mapped for very high speed operation Virginia 22091.

* Over 60 2-D drawing Xrimitives, accessible from Basic,
Fortran, C, Pascal or Assembler 5 l I D N
* High-level software packages available for painting,
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EDITORIAL

CHOOSING THE MVP

As year-end approaches, achievement awards activity rises to a
crescendo. There are all the college football games with their
associated ‘‘most valuable player’’ awards, and the hoopla over
who is really ‘‘number one.’’” Just about every magazine,
newspaper, and TV station publishes lists of achievement
awards. Depending on which magazines you read, you can get
lists of just about everything from the best dressed men and
women to the best golf courses and ski resorts.

Computer Design also contributes its own specialized lists. In
this issue, for example, we selected the year’s most significant
new products and have identified the key technology trends.
And, Computer Design’s editors have recently been involved as
both judges and contenders, thus devoting a lot of time to the ‘
business of achievement awards. Besides helping to plan this System Components ’83
issue, I was on the panel of five judges who selected the ‘“Top Five New Products’’
exhibited at this year’s Mini/Micro West convention in San Francisco. Meanwhile,
Computer Design’s editors have been busy selecting entries for magazine achievement
awards run by such organizations as the American Business Press, the American Society
of Business Press Editors, and the Society for Technical Communications.

Perhaps we should be careful, however, not to become obsessed with achievement
awards. Because the rewards in terms of status and compensation are so high for
individual award winners, there is the temptation to set one’s goals toward winning an
award at the expense of an organization’s primary activity—whether it be winning
football games, publishing an informative magazine, or making profitable computer
products. Also, because of the high stakes involved, there are inevitable questions about
the objectivity, accuracy, and fairness of the judging process.

The most common problems, however, are not so much the quality or integrity of the
judges, but the nature of the contest, the vast dissimilarities among contestants, and the
incompatible ground rules for judging. Judges are frequently confronted with the task of
choosing between, for instance, a quarterback and an offensive tackle; or, in our
industry, between a realtime operating system and a switching power supply. Given
choices like these, and all else being equal, glamour and human interest usually prevail
over the less exciting contribution. Yet, the results then seem unfair because a
quarterback cannot function without the other players on the team, and an operating
system cannot run unless the computer system has a reliable and stable power source.

One solution to these problems is to divide contestants into categories and choose the
best in each one. Then, for example, the most significant power supplies are not crowded
out by exciting software products. Similarly, the existence of specialized magazine
contests has allowed Computer Design’s editors to win awards among technical
magazines with material that would have been crowded out in a broader contest. Last
year, we won several awards from the Society for Technical Communications, but none
from the broader-based American Business Press.

Despite their limitations, however, individual achievement awards do reward and thus
encourage excellence by providing peer recognition. The danger comes when we start to
take them so seriously that we bend the rules, hurt other members on our own team, or
quit to avoid losing. Frankly, I am not sure how we avoid getting so competitive that it
becomes damaging. Please tell me what you think.

——

Michael Elphick
Editor in Chief
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VIICroprocessor

ome Reality. !

.



The first commercially available
microprocessor to feature:
1. Full 32-bit architecture

2. Full 32-bit internal implementation
3. Full 32-bit data bus to memory

2 National Semiconductor Corporation
MICROCOMPUTER SYSTEMS DIVISION
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READ CARDS!

Read cards
economically
and accurately
with an HEI
reader.

Call for
specifications
and prices.

OVER 10,000
INSTALLED
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HEI card readers are

accurate. Read

punches or pen/

pencil marks, nearly

any color. Micro-

processor-based with
a host of options to meet
various applications without
custom engineering.

Serial or parallel TTL output,
strobe or non-strobe. Format
options include ASCII image,
Hollertith to ASCII.

Proven in many applications
including:
Lottery Systems
Inventory Control
Brokerage Transactions
Process Control
Medical Systems
Educational Systems
(software available)

i HEI

The Optoelectronic
Specialists

Victoria, MN 55386
612-443-2500
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It’s just not fair
to claim that TEMPLATE ‘is the
best graphics software available.
Our competition’s already
discouraged.

And we like competition. We really do. It’s just that it’s difficult, if not
impossible, to find graphics software as efficient and functional as
TEMPLATE. Try as you might. TEMPLATE is the hands-down winner. With
true device-independence and intelligence, total graphics functionality
for CAD, scientific analysis, seismic work, process control, molecular model-
ling, and a host of other applications.

In almost any environment, whether it's batch or
interactive, 2D or 3D, TEMPLATE wins. Benchmark
tests prove it. TEMPLATE, besides being a true 3D
graphics package for 32-bit or larger computers, features
powerful commands that provide matchless produc-
tivity TEMPLATE makes optimal use of available com-
puter resources, giving you fast, efficient computer
graphics program execution. And it supports over 125
graphics devices, from dumb termi-
nals to sophisticated systems.

We also provide on-site installation and training,
continuous updates, a regular flow of new device
drivers, and ongoing documentation. What's more,
we back you up with a telephone hotline so
TEMPLATE software specialists can provide help
if you need it.

But let’s be fair. If you're look-
ing for graphics software, call our competitors first. Find
out what they have to say about theirs. Then call us,
and find out why TEMPLATE really has no competition.

And why the competi- ; g MEG ATEK

tion has been so discourage

for so long. === CORPORATION

A UNITED TELECOM COMPANY

Making History out of State-of-the-Art

World Headquarters - 9605 Scranton Road - San Diego, California 92121 « 619/455-5590 « TWX: 910-337-1270
European Headquarters + 34, avenue du Tribunal-Fédéral - CH-1005 Lausanne, Switzerland - Telephone: 41/21/20 70 55 - Telex: 25 037 mega ch
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LETTERS TO THE EDITOR

Microprocessor facts and fancy

Being a microprocessor system designer,
I appreciated the Special Report (Oct
1983) on Microprocessors/Microcom-
puters. However, there are a few pieces of
misinformation in the article, ‘‘Micropro-
cessors: Speed Up, Price Down, and CMOS
Everywhere,”’ that I would like to clear up.

In the panel ‘“The designer’s perspec-
tive”’ (third paragraph, p 179), Mr Peddle
comments that the z8o has a multiplexed
address/data bus. This is untrue. Like
the 6502, the z8o has separate address and
data lines. Other 8-bit processors, such as
the Intel 8085 and the National Semicon-
ductor Nscsoo, do have multiplexed
buses, but there is still much controversy
over the question of degraded perform-
ance due to bus multiplexing. The 6502
does do more per clock cycle than a zso,
but this is due to the internal instruction
execution method (the use of internal
microcode versus combinational logic)
rather than multiplexing or anything else.

In the third paragraph (p 182), the
author points out that the Intel 186 pro-
cessor can handle a 4-Mbyte/s bus
transfer rate. The actual value is 2
Mbytes/s. Having designed with the 186
processor, I have found it to be very im-
pressive due to its high functional integra-
tion. Intel’s description of ‘‘a board on a
chip’’ seems to be a reasonably accurate
way of describing this new-generation
Pprocessor.

Finally, I wish to comment about the
terminology in the statement (p 186), “‘in
National’s terminology, coprocessors are
called slave processors.”” In fact, Na-
tional makes a definite discernment be-
tween the terms ‘‘coprocessor’’ and
“‘slave processor.”’ A coprocessor is con-
sidered to be a processor that works in
parallel with the main processor, and
shares the same address and data buses.
A slave processor is considered to be a
processor that works under the control of
a master processor, where the master pro-
cessor provides the slave with the
necessary data, and commands and
receives the resulting data from the slave.
The Intel 8087 math processor is con-
sidered a coprocessor by this definition,
while the National 16081 FPU is considered
a slave processor.

Roger C. Alford
Control-O-Mation

7300 W Huron River Dr
Dexter, MI 48130

Unix versus Lisa

In his article, ‘‘Lisa’s Alternative Operat-
ing System”’ (Aug 1983), Mr Daniels does
the Unix operating system a disservice by
lumping it together with other popular
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microcomputer operating systems. Many
of the revolutionary aspects of Lisa
highlighted by Daniels’ article have been
available in Unix for years.

In particular, Unix supports compati-
ble file, device, and interprocess 1/0 (ie,
pipes). The 1/0 system is concerned sim-
ply with byte streams; the data structure
is imposed by programs that use it, not by
the system. Unix has the ability to initiate
asynchronous processes (ie, the fork sys-
tem call). The shell command language
and its associated interpreter provide
Unix with a uniform user interface. The
C library includes sytem calls accessible to
application programs enabling a high
degree of compatibility to be achieved in
the development of Unix application soft-
ware. The recent ways in which Unix has
been enhanced by window management
software have been facilitated by its sim-
ple yet elegant design.

Lisa does embody many Unix-like
ideas, and it is a pity that this fact is
not acknowledged by Daniels. Lisa is an
impressive attempt to simplify the user
interface at the mechanical level by pro-
viding support for a pointing device, the
mouse. However, the Lisa software in it-
self appears simplistic rather than simple
and elegant when compared to Unix.
Considering Daniels’ example regarding
deletion of a file, I cannot but agree that
simple pointing is the easiest method. If,
however, the user wishes to delete 50 files,
a simple and elegant command language
that easily expresses this has the advan-
tage.

Cornelia Boldyreff

Edinburgh Information Technology
Systems Ltd

29 Drumsheugh Gardens

Edinburgh, Scotland EH3 7RN

Is Lisa revolutionary?
Unfortunately, I think that Ms
Boldyreff’s letter is based on a regrettable
misunderstanding. She seems to take ex-
ception primarily to the section entitled
Operating System Calls. In the copy of
the article that I sent for publication, the
first sentence of this section reads: “Al-
though it is the user interface of the Lisa
system that one first notices, it is the fun-
damental system calls of the Lisa operat-
ing system that makes all this possible.”’
In the article as published, this first
sentence has been edited as ‘‘Although it
is Lisa’s user interface that one first
notices, the fundamental system calls of
the operating system are what make the
software revolutionary.’’ This new sen-
tence can be interpreted to mean that it is,
in fact, all of the Lisa operating system
calls themselves which are revolutionary,

and revolutionary can mean “‘better than
anything else.”’

I can certainly see where a Unix fan
would take immediate exception to such a
statement. I never intended to imply that
all of our system calls, and the capabil-
ities they represent, are better than those
of other operating systems. To the best of
my knowledge, a few of our operating
system capabilities, such as the graphics
capabilities, could perhaps be considered
revolutionary. But it is the Lisa user inter-
face itself that is revolutionary and that is
the primary subject of this article.

Based on this criterion, I still think that
it is reasonable to group Unix together
with other popular operating systems.
One interacts with such traditional oper-
ating systems by using a keyboard to type
commands selected from a rigid and pre-
cisely defined command language. One
interacts with Lisa by using a mouse to
point at icons and other symbols on a
graphical desktop. I claim that this is a
significant qualitative difference and that
Unix is much more like MS-DOS, CP/M,
etc in this regard and that it is not at all
like Lisa.

As to the fundamental capabilities of
the underlying operating system calls, 1
never claimed that the Lisa 0s calls were
revolutionary or better than those of
other operating systems. These underly-
ing Lisa 0s capabilities just exist to make
the user interface possible. A few of our
operating system capabilities, such as the
graphics calls, could perhaps be con-
sidered revolutionary. But most of the
Lisa os capabilities were based on good
ideas from lots of existing operating
systems, including Unix, just as some of
the important capabilities of the Unix oS
mentioned by Ms Boldyreff actually came
Jfrom previous operating systems such as
Multics. She is indeed correct in that I
should perhaps have given credit for the
underlying Lisa oS capabilities that were
derived from such other operating
systems. However, such a list would be a
long one.

As to her last point, I have never heard
anyone describe the Unix command
language as simple. Even compared to
other traditional operating systems, the
Unix command language is widely con-
sidered to be cryptic, complex, and dif-
ficult to learn. Finally, to delete 50 files
using the Lisa user interface, one just
points at the folder containing these 50
files and then drops it into the
wastebasket icon. It is no more difficult
than the deletion of a single file.

Bruce Daniels

Apple Computer Inc
20525 Mariani Ave
Cupertino, CA 95014
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FAIRCHILD
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A Schlumberger Company

The F9445 16-bit family:
for the demanding systems
designer. It’s clearly in a
class by itself.

Speed. Performance. Support. Price. It’s all right here in
our F9445 line of tough, versatile 16-bit microprocessor
and support chips. The microprocessor family that
takes you where you want to go — in record time.
Microprocessors backed with comprehensive support.
And priced to run rings around the competition.

Outstanding speed that sizzles.

Just how fast is sizzling? How about a 2.9 microsecond
16 x 16 bit multiply at 24 MHz clock. The F9445 is
capable of handling over 1.3 million instructions per
second at a nominal clock rate of 20 MHz. Whew.

Comprehensive support that’s
intelligently planned.

Powerful support chips like the F9449 Data Channel
Controller. Or the F9447 Bus Controller. Or our F9470
Console Controller. There’s more. System debugging
tools, EMUTRAC-45™ high-speed, in-circuit emulation
and tracing system and our EMREX-45™ Real Time
Executive. Plus the PEP-45 Prototyping Microcom-
puter and our FS-1 Development System. That’s just
for starters.

Pricing that you want — now.

You'll also discover that the F9445 microprocessor
and all support chips are priced to keep you competitive.
We suggest you compare our prices against all others —
you won'’t settle for anything but Fairchild.

High 11performance applications
you’ll recognize as true genius.

The F9445 family thrives on the tough jobs. Like 4
peripheral and graphic controllers, telecommunications,

signal processing, real-time control, avionics and

robotics. This microprocessor adapts readily to the full

range of factory and office automation applications.

Worldwide support that keeps you
competitive.
At Fairchild, we’ll make sure you get what you want,
when you want it. Our Regional Microprocessor
Specialists and Applications Engineers are thorough
professionals who will assist you before, during and
after you’'ve selected our products. They’re located in
most major cities to see that you get personalized ser-
vice for your system and application requirements.

So, when you want sizzling speed, fantastic values,
comprehensive support, and applications versatility in
a complete 16-bit high performance microprocessor
family, there’s only one thing left to do: place your |
order NOW! pr




9445

HIGH SPEED 16-BIT MICROPROCESSOR

FAMILY SOFTWARE

PRICE LICENSE FEE
PART NO. FEATURES 150 5K ongggéne DESCRIPTION SINGLE 100th
F944518PC 18 MHz CPU (Avail. — Stock) $ 86ea $ 30ea USE__USE
F944520PC 20 MHz CPU (Avail. — Stock) 111 40 Operating Systems for F9445 ISA-Based Systems
F944524PC___ 24 MHz CPU (Avail. — 1st QTR 1984) 159 53 IMDOS45XXX g?sDkOOSpT:é?irTg 'sf;};;a;ﬂve Multiuser $6,000 $200
18 and 20 MHz F9445 devices available with operating temperature range to 150°C - - - -
16, 18, and 20 MHz F9445 devices available with operating temperature range of — 55°C EMREX45XXX EMREX-45 Real-Time Multitasking Executive 3,000 100
to + 125°C and full compliance with MIL-STD-883B-5004 Cross Software and Linkers
VAXCAS45XX CASM-45 — VAX/VMS-Based 600 40
PERIPHERAL SUPPORT DEVICES Cross Assembler
PRICE FSIVAXLNKX VAXLINK 2,000 70
PART NO. FUNCTION 150 5K Allows linking of FS-1 and VAX™Computers
F9447DC 1/0 Bus Controller $ 73ea $ 26ea Compilers
F9449DC Multiple Data Channel Controller 66 25 FSIPCIXXXX _ F9445 Pascal 3,800 130
F9448DC Programmable Multiport Interface 78 26 FSIFRTNB6X _F9445 Fortran IV 3400 115
Available 1st QTR 1984 FSIBSETXXX F9445 Basic Interpreter 600 20
F9444DC Memory Management and Protection Unit 85 27
Extends F9445 Addressing to 4MB FAMILY SUPPORT SYSTEMS PRICE
Available 1st QTR 1984 e DESCRIPTION =T
F9470PC Communications and Console Controller 74 22 PEFOMMESEY Sircle Board MilibssTomaatit 5 19‘9‘;
7 7 ; ingle Board Multibus-Compatible ea*
FR443 XJ‘;,’;%:S%?J’ ’_r‘naa"b :egé\‘;nhmetlc 2 Microcomputer with PEP-45 Monitor
and PEPBASIC-45
FAMILY FIRMWARE PEP9445SFC _PEP-45 as Described Above PLUS $ 1,580 ea
ORDERING PRICE CASM-45 — VAX Cross Software Video Tape
CODE FEATURES 5T s Instruction Course
PEBUG45XX  PEPBUG-45 Monitor in ROMs $250ea $100 ea FSIENT26XX Complete Single-User FS-1 Micro- $13,900 ea
PEPTESTASX PEPTEST-45 — Sel of ROMs 400 160 B oL
That Contain Test Program
PEPBAS45X _ PEPBASIC-45 — Se?gf ROMs 170 95 FSIMULTEXX Complete Multiuser FS-1 Microprocessor $32,950 ea
That Store PEPBASIC-45 Interpreter 1[? e\:ﬁilgglr:em System with Boftware and
er
™MEMUTRAC, EMREX, and IMDOS are trademarks of Fairchild Camera FSIE45XXX EMUTRAC-45 High-Speed In-Circuit $ 8,500 ea

and Instrument Corporation.
™VAX is a trademark of Digital Equipment Corporation.

Emulation and Tracing System
*100-Unit Prices Available on Request

For further information on the F9445 family, con-
tact your local Fairchild sales office or franchised distrib-
utor. If you prefer, write to Fairchild Microprocessor
Division, 450 National Avenue, Mountain View, CA
94042 or phone us at (415) 962-3899.

MicroSystems Group
E R o A T R S T A e A S

Delivers Tomorrow’s Performance Today.
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FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

Tek’s 1240.
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Versatility is its middie name.

Hardware analysis. Software
analysis. Integration. The 1240 lets
you master them all, thanks to
features like glitch detection and
triggering. Autorun. 50 MHz
synchronous, 100 MHz asynchro-
nous data acquisition. 72 channels.
Performance analysis. A powerful
trigger and qualifier. The only dual
timebase in the industry. Plus sup-
port for the 80186, 68000, F9450
and 15 other chips.

Acquisition Cards, ROM Packs and COMM Packs
for the 1240.

We know Murphy can strike.

We built the 1240 to make
those unexpected problems a little
easier to handle. It's modular, so
you can add capability when you
need it. Take a look at your choices:

Acquisition | « 9 channels, 100IMHz
Cards * 18 channels, 50 MHz
* Microprocessor disas-
sembly (18 processors)
ROM * Performance Analysis
Packs * Master/Slave Support
* Line Printer Support
* Mass Storage
¢ Extended Diagnostics
comm i
Packs ? :
¢ Parallel Printer Port
Talk about easy.

Easy to learn. Easy to use
with smooth scrolling and touch-
sensitive, menu-driven displays.
Plus multiple levels of operation,

S0 you can start with the
basics and add progressively
more advanced features.

Time to talk.

When your team needs logic
analyzers to solve many problems,
and you want to get your money’s
worth, call your Tektronix engineer
and describe your applications.
We'll help you put together a 1240
solution for your team.

TEKTRONIX LOGIC ANALYZERS

WE 5

For further information, contact:

U.S.A., Asia, Australia, Central & South America,
Japan Tektronix;Inc, P.O. Box 1700, Beaverton, OR 97075.
For additional literature, or the address and phone number
of the Tektronix Sales Office nearest you, contact: Phone:
800/547-1512, Oregon only 800/452-1877,

TWX: 910-467-8708, TLX: 15-1754, Cable: TEKTRONIX
Europe, Africa, Middle East Tektronix Europe B.V. Euro-
pean Headquarters, Postbox 827, 1180 AV Amstelveen, The
Netheriands, Phone: (20) 471146, Telex: 18312-18328
Canada, Tektronix Canada Inc., P.O. Box 6500, Barrie,
Ontario L4M 4V3, Phone: 705/737-2700

Copyright @© 1983, Tektronix, Inc. All rights reserved

LAA-058

Tektronix

Circle 12 for Literature

Circle 13 for Sales Contact

COMMITTED TO EXCELLENCE
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In 64K DRAMSs, INMO
high performance and flexible

8K x8 —The cost and space saver. This newest
member of the INMOS 64K DRAM family, available
in a plastic package, offers access times of 120
and 150ns. The by-8 organization is a natural for
microprocessor designs and other applications that
require word width rather than memory depth...in
process controllers, intelligent terminals, and buffer
memories for example. And its pin 1 refresh makes
it a very attractive alternative to 8K x 8 static
RAMs. Because it combines low power and low cost
with minimal support circuitry.

16K x4 — The performance chip. With 100, 120, and
150ns access times, this organization makes a lot
of sense in high-performance systems, such as high-
resolution graphics, where high data rates are
required. Packaged in plastic DIPs, the IMS2620 also
gives you the right combination of cost, organiza-
tion, and speed for microprocessor systems, terminals,
and even arcade and home games. If you're up-
grading from 16Kx1 chips, it provides a factor of
four reduction in chip count. And its “CAS before
RAS" refresh assist function minimizes required
support circuitry for cost and space savings.

P.O. Box 16000 * Colorado Springs, Colorado 80935

TWX 910/920-4904 ¢ Burlington, Mass, (61

San Jose, Calif. (408) 298-1786 * Torgance

Minneapolis, Minn (612) 831-5626 el

Whitefriars ® Lewins Mead * Briste
Bristol 0272 290 861
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...including 8K x 8.

" Look to INMOS for a wide selection of 64K DRAMs.

R S We offer access times from 100ns. By-1, by-4, and

by-8 organizations. Plus features that boost performance

and simplify design. This is the family that lets you avoid

compromises by giving you the performance and organization
you want...at costs you can afford.

64K x1—The big-system choice. This DRAM also
gives you a choice of 100, 120, and 150ns access
times. What's more, it includes “Nibble Mode,"
which allows effective cycle times below 85ns.
Available in a variety of packages, including plastic
DIPs, ceramic DIPs, and chip carriers, it's ideal for
systems requiring lots of memory depth.

Check the chart. You'll find the industry’s broad
family of 64K DRAMs...and the right device for =
your requirements. Then call an INMOS distributor for
all the details. -

3"

Organization Access Time (ns) Cycle Time (ns) Part No.

120 190  IMS2630-1
8Kx8 150 240  IMS2630-
100 160  IMS2620-10
16Kx4 120 190  IMS2620-1
150 240
100 160
64K x 1 120 190
150 230

INMOS Distributors: =
Anthem Electronics, Arrow Electronics,
Future Electronics, Lionex Corp., RAE
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_ manipulations
in seconds, not hours.

With Mini-MAP...The Array Processor
For The Graphics OEM

is available for Mini-MAP.
For optimum performance,
high-level FORTRAN
control languages are
provided for both the host
and Mini-MAP.

Memory is expandable up to
16 MBytes. Configurations
include a four-board set with

For tough image processing
problems like pixel rotation,
image reconstruction, or hid-
den line removal from wire
frame models, Mini-MAP
gets results in seconds, not
hours. Attach a Mini-MAP
to a PDP-11 or VAX UNIBUS

and you have an interactive

?oi?rﬁzgglggizssi;gaélzg(;%AM Courtesy of Al Barr, Raster Technologies, Inc ﬁDl%C'typke baékplane or

) ) ackaged systems.
solid modeling, medical imaging, L

and animation. System integrators are finding Mini-MAP is the most
Shared memory simplifies programming and cost-effective number crunching solution for image
provides the unprecedented throughput necessary manipulation. Write for information or call toll free
for truly interactive image processing of complex 1 800 325-3110 for fast action.

algorithms. 32-bit DEC floating point arithmetic, 32-bit floating point precision

along with 7 MFLOPS of number crunching power,
ensures that accurate results are available quickly.
”ﬁ 1 A scientific sub-

|
' }ﬁ, | routine library
A

Compiler/ Assembler/Linker/Debugger
225 FORTRAN callable arithmetic routines
Up to 16 MBytes of memory

B i ’n of over 225 1024 x 1024 2-D real FFT in 8.8 seconds
S - FORTRAN 1280 x 1024 4-color image rotation (Raster Scan
callable routines Storage Format) in 27.5 seconds.

1 ,lnCIUdlng an .expandlr.lg Sel— DEC, PDP-11, VAX, and UN]BUS are trademarks of Digital Equipment Corp.
ection of lmage processing algorlthms Mini-MAP is a trademark of CSPI

40 Linnell Circle, Billerica, Massachusetts 01821 e 617/272-6020 e TWX: 710-347-0176
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Third interface specification stirs rigid 5%-in. dispute

A third challenger emerges in the
5Y-in. rigid disk interface melee.
Seagate Corp (Scotts Valley, Calif)
doubles the data rate of its present
ST506 interface with the newer
ST412HP specification, bringing
transfers up to 10 Mbits/s. The
higher data rate translates into
roughly 40 percent greater capacity
than present drive and controller
designs.

The ST412HP specification requires
few modifications to upgrade pres-

data separator on the drive itself. A
stepper mode within the ESDI speci-
fication is the principal casualty of
the Seagate proposal since it retains
the same commands and signal defi-
nitions of the ST506 interface.

Compatibility issues

Upward compatibility is the
strongest advantage that vendors
mention as they move to the ST412HP
specification. Drive manufacturers
implementing the new specification

mand contained in the storage
module drive (SMD) interface, this
mode allows the read/write head to
microstep a specified distance from
the center of the track. Designers
can compensate for errors occurring
from spindle runout or thermal
expansion of the media in this
manner.

Such problems typically affect
drives with open-loop positioning
systems. In these systems, the
stepper motors translate the number

ent STs06 drive and controller include Atasi (Milpitas, Calif), of step pulses to the physical posi-
5%-in. Rigid Disk Interface
ST506 ST412HP ESDI ANSI
BSR X3.101
Maximum
data rate 5 Mbits/s 10 Mbits/s 10 Mbits/s 10 Mbits/s
Data
encoding
scheme MFM MFM NRZI NRZI|
Data On On On On
separator controller controller drive drive
ST506 Except for Step mode
protocol Yes Recovery only No
Cabling 34 and 34 and 34 and Single
20 pins 20 pins 20 pins 50 pins
Drive Industry Atasi Maxtor Priam
vendors wide Priam Memorex
Seagate MPI/CDC
Tandon Disctron
Vertex
Controller Industry Adaptec Adaptec Xebec
vendors wide DTC DTC DTC
Western- OMTI
Digital
designs, since it retains the modified Priam Corp (San Jose, Calif), tion of the head, and previously

frequency modulation (MFM) data
encoding scheme with the data sepa-
rator on the controller. As such, the
Seagate proposal steals some thunder
from two competing interfaces: the
Enhanced Small Disk Interface
(ESDI) and the American National

Standards Institute (ANSI) BSR X3.101
specification (see Computer Design

article, Oct 1983, p 32). These pro-
posals also specify data transfer
rates of 10 Mbits/s. However, they
call for non-return-to-zero, change
on 1 (NRz1) data encoding with the

Tandon Corp (Chatsworth, Calif)
and Vertex Peripherals (San Jose,
Calif). Controllers will be available
from Adaptec (Milpitas, Calif),
Data Technology Corp (Santa Clara,
Calif), and Western Digital (Irvine,
Calif).

Most of the ST506 commands and
signal definitions remain the same in
the .new interface, as well as the
cable arrangement (34-pin and
20-pin). A Recovery mode is the
main difference between the two.
Similar to the Servo Offset com-

could not compensate for data
located off the center of the track.
On the other hand, closed-loop posi-
tioning systems probably will not
use the Recovery mode. Such systems
usually rely on a dedicated servo
surface to accurately position the
head rather than the number of step
pulses alone.

While the Recovery mode may be
the major difference between the
ST412HP and ST506 interfaces,
existing controllers cannot support

(continued on page 26)
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Interface dispute

(continued from page 25)

the newer drives, and existing drives
cannot work with the newer control-
lers. The higher data rate called for
in the ST412HP specification requires
redesigning the data separator to
account for a narrowed timing
window.

With data and clock pulses com-
bined in MFM encoding, the control-
ler must be tuned to handle specific
data rates. Data and clock signals
must be extracted quickly enough to
frame the data and detect errors
during transmission. The overhead
necessary to perform these opera-
tions (‘‘window margin’’) is roughly
cut in half when moving from the
5-Mbit/s transfer rate for the ST506
interface to the 10-Mbit/s rate called
for by the ST412HP proposal.

Drivers and receivers might also
change to accommodate the higher
transfer rates. A product line man-
ager with International Memories
(Cupertino, Calif) notes that it may
be too much to ask present drivers
and receivers to operate at twice the
speed of the STs506 specification
without redesign. Furthermore, a
spokesperson for Vertex Peripherals
admitted that the increased band-
width of the new interface forces the
redesign of the read/write channel
on the disk drive itself.

Related to the issue of data sepa-
ration is error correction and detec-
tion. The narrower timing windows
forces error correction code (ECC)
circuitry on controllers to work
more quickly, with the increased
likelihood of 1- or 2-bit errors crop-
ping up during transmission.
Western Digital can provide only
cyclic redundancy code (CRC) check-
ing in its initial 412HP controller
because its present chip set cannot
handle EcCC calculations at the
increased transfer rate. However,
Adaptec has announced that its con-
troller will provide ECC checking at
10 Mbits/s.

Such capabilities will be critical as
the ST412HP drives and controllers
shoot beyond the present 10-Mbit/s
transfer rate to 15 Mbits/s with run-
length limited (RLL) coding. This
data compression scheme increases
capacity by as much as 50 percent
over MFM encoding. Flux transitions
are not converted on a one-to-one

26 COMPUTER DESIGN/December 1983

basis in RLL coding (as is the case
with MFM). Rather, RLL coding uses
a translation table to generate a
greater number of bits than flux
transitions. For example, a two-flux
transition might convert to a 3-bit
pattern.

On the other hand, RLL coding
schemes tend to amplify bit errors.
What originally was a 1- or 2-bit
error with MFM coding becomes a 7-
or 8-bit error with RLL codes. Thus,
RLL codes put a greater strain on
ECC circuitry than does MFM coding.

Competing interfaces

These potential limits on the
maximum data rate of the ST412HP
interface leaves some glimmer of
hope for the ESDI and BSR X3.101
proposals. Since data and clock
signals are separated at the drive,
maximum data transfer rates are
largely determined by the clock rate.
In addition, ECC computations are a
lesser burden on the controller
because the controller is less suscep-
tible to narrowed timing windows as
in MFM schemes. Finally, RLL com-
pression schemes can bring effective
data transfer rates to as high as 24
Mbits/s for either proposal.

As a result, vendors like Magnetic
Peripherals, Inc (Oklahoma City,

IATA GOMATIGATIONS

Okla), Maxtor, Inc (Santa Clara,
Calif), Disctron (Milpitas, Calif)
and Memorex Corp (Santa Clara,
Calif) remain committed to the ESDI
interface. Lingering doubts about
such issues as soft-sectored for-
matting, RLL codes, and maximum
data rates were resolved in a revised
specification, and products are
scheduled for production early next
year.

Such is not the case with the BSR
X3.101 interface. No drive vendor
besides Priam has publically com-
mitted to support the interface,
although several controller vendors
have products available. Much work
remains to bring the specification
from the 8-in. world to the smaller
drives in such areas as soft-sectoring
and RLL coding.

So it may still take six months to a
year before one interface becomes
the de facto standard as the ST506
had done. In fact, a spokesperson
for Data Technology Corp (Santa
Clara, Calif) believes that two inter-
faces can coexist. This spokesperson
notes that sophisticated users may
demand features such as diagnostics
and serial transmission not found in
the ST412HP interface. Only time
will tell.

—Joseph Aseo, Field Editor

Network controllers grow smarter/smaller

Increasingly intelligent network
controllers promise increased func-
tionality in a more compact pack-
age. Network interface chip sets
assume functions previously handled
by discrete logic, while onboard
16-bit microprocessors off-load
much of the communication pro-
cessing from host computers.
Furthermore, embedded software
simplifies host interfaces to high
level system calls.

Prime examples of this trend are
the Ethernet Node Processor (ENP)
family from Communication Machi-
nery Corp (Santa Barbara, Calif)
and the iSBC 186/51 COMMputer from
Intel Corp (Santa Barbara, Calif).
They take advantage of the large

number of functions integrated on
the latest generation of interface
chip sets (see Computer Design
article, Mar 1983, p 170). Examples
of these are the 82586/82501 from
Intel itself as well as the LANCE,
developed jointly by Advanced
Micro Devices (Sunnyvale, Calif),
Digital Equipment Corp (Maynard,
Mass) and Mostek Corp (Carroll-
ton, Tex).

VLSI magic
Both the 82586 and the LANCE
handle functions associated with the
physical link and data link layers of
the ISO open system interconnect
model including layers 1 and 2:
(continued on page 30)



the technology is...

@ HITACHI
the image '

Hitachi introduces the new
standard in Hi-Resolution. That
standard is embodied in oyr new
HM-4619 RGB Color Monitor. €

The HM-4619 delivers flicker-free
images with 1280 x 1024 resolution
at 60 Hz. Hitachi tube technology
leadership has created a new in-
line gun delivering high brightness
with sharper focus. All of this is
enhanced by our Digital Dynamic
Covergence™ of 0.1/0.3 mm.

The Hitachi line of RGB Color Monitors is
rapidly becoming the clear choice of
OEM'’s throughout the world. We feel our
new, top of the line, HM-4619 is the unit
which will set the standard by which all
other color monitors will be judged.

® New In-Line Gun with Hi-Brightness and
Sharp Focus
m 1280 x 1024 Resolution at 60 Hz

m 0.1/0.3 mm Misconvergence ®
® 100 MHz Video Bandwidth H l I AC H I

® Compact Design [ .

i m Cost Effective State of the Art
Technology Plus the Strength of Hitachi The Image Speaks for Itself
Worldwide Suppori Hitachi America, Ltd
: 59 Route 178, Allendale, NJ 07401
4 (201) 825-8000
\ 3540 Arden Road, Hayward, CA 94545
i\ (415) 783-8400

Hitachi Europe, Ltd.. Lee House (10th Floor)
London Wall, London EC245AS
(01) 606-7831
Hitachi Denshi Canada, Ltd. 65 Melford Drive
Searborough Ontario, Canada MIB 2G6
H-1" Hitachi America, Ltd. (416) 299-5900

computer graphic courtesy ARIEL Computer Productions, Toronto, Canada
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WE CAN SAVE YOUR CON

PLUS ONE MORE
THING YOU MIGHT
BE INTERESTED IN.

The way for your company to become
more profitable is for your company to
become more productive.

And productivity is just what our prod-
ucts can help you achieve.

Everything we make at AT&T

Information Systems is designed to help
you do business better. More efficiently.
More effectively.

So you can save time, energy, and
something else. Money.

More than products.
Solutions.

Our DIMENSION® PBX and System
85 offer integrated solutions—combining
voice, data, office, building, system, and
network management functions. With
applications for your office, and applica-
tions for your plant.

Our Electronic Document Communi-

cations feature can help you prepare let-
ters, memos, and production reports in a
fraction of the time theyre taking now.
Distributing them immediately. Saving
paper and postage. Streamlining the flow
of information. ;

With our Message Center, all your
people can leave word of their where-
abouts. Whether they’re in the office or
on the plant floor, callers will know
where to reach them.

Our Automated Building Management
system includes energy, security, safety,
and predictive maintenance applications.

It can control lighting, heating, air con-




PANY TIME AND ENERGY.

ditioning. Saving energy and money.

It can monitor vibration, noise, tem-
" perature. Sensing equipment failure
before it occurs.

It can check doors, gates, windows.
Restricting access to buildings.

And all of these applications are part of
a system that’s designed to grow and
change. Economically. Easily. Without
disrupting your business.

Service is
our most important product.

Our Account Executives aren’t just
trained in our business—they re trained

in yours.

They’ll work as your partners. Deter-
mining your needs. Developing a plan to
help you meet them. Making sure every-
thing they recommend will help your
company run even better than it’s run-
ning now.

And once the system is in place, you
can rely on the largest service force in
the communications industry.

Made up of people with more than 100

years of service experience behind them.

More than anyone else in the business.
If you need help, they’ll be there.
You'll have someone who knows your

system intimately. So you’ll make just
one phone call.

Which will save you time, energy, and,
once again, money.

For more information, call 1-800-247-
1212, Extension 54.

e

= ATeTl

—— Information Systems
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Network controllers

(continued from page 26)

IS0 OPEN SYSTEMS INTERCONNECT LAYERS iSBC 186/51 ENP
7 | appuicarion: égggloccxg{on SPECIFIC
——— ESSAGES TRANSLATED e | |
6 | PRESENTATION BETWEEN VARIOUS FORMATS, - SUPPLIED  RESIDENT
' ] ~ CODES, AND LANGUAGES | SOFTWARE | PORTION
T—— MANAGES END-TO-END C e g .
5 |  SESSION CONVERSATIONS ON A ONE-
— TO-ONE BASIS
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Fig 1 The isBc 186/51 and ENP network interface chips supervise the operations of
the serial interface through the data link software.

framing, addressing, bit-error detec-
tion, link management, and data
modulation (Fig 1). Multiple
memory buffers and compilation of
network statistics (eg, number of
error retries) are also supported.

Separate chips connect the con-
troller with an Ethernet transceiver
(Intel’s 82501 and American Micro
Devices Serial Interface Adapter).
Functions include signal encoding/
decoding, clock recovery, and signal
level conversion. Loopback testing
is also provided to identify internal
errors as well as errors occurring
during transmission on the bus
itself.

This high level of integration in
both chip sets makes them well
suited for high performance appli-
cations like disk and printer servers.
Earlier network interface chips such
as the 8001 Ethernet data link con-
troller from Seeq Technology (Mil-
pitas, Calif) and 3Com Corp
(Mountain View, Calif), or the
MB61301 data link controller, devel-
oped jointly by Ungermann-Bass
(Santa Clara, Calif) and Fujitsu-
America, Inc (Santa Clara, Calif),

30 COMPUTER DESIGN/December 1983

have limited capability. They pro-
vide only the essential functions
(physical and data link) defined in
the Ethernet specification. Further-
more, they manage only one trans-
mit or receive buffer at a time.

High performance applications
require multiple memory buffers for
back-to-back or sequential incoming
messages and sequential outgoing
messages. With earlier chips, this
required additional memory access
logic to implement these capabili-
ties. However, this may be benefi-
cial if designers wish to tailor the
network interface to a specific appli-
cation, or when a lesser perfor-
mance is desired.

Both the ENP and iSBC 186/51 fully
utilize the multiple message buffering
capabilities of the LANCE and 82586.
The former uses the contiguous ring
of buffer descriptors found in the
LANCE, while the latter takes advan-
tage of the linked list arrangement
implemented on the 82586.

With the contiguous ring arrange-
ment, the ENP controllers can con-
figure as many as 128 active buffers

(continued on page 32)

What is “The Alps Advantage”. and why,
is it important to you, our customers?

Essentially, The Alps Advantage
encompasses a whole series of customel
benefits, brought together to help givey
a competitive edge in your marketplace.
w l For design

e Come engineers, it mea
To The avast array of electro-
mechanical componer
Al s and system products —
p particularly noteworthy
Advantage ;...

g innovative
technology, state-of-the-art performance
high degree of miniaturization, built-in
quality and long-life reliability. It also
means a never-ending flow of new
product introductions and helpful
application engineering assistance from
our Technical Product Managers.

For purchasing and production
people, The Alps Advantage takes on ¢
other meanings — competitive pricing,
automated manufacturing facilities and
on-time deliveries. Equally important,
it means a special kind of philosophy
based on a spirit of teamwork and
cooperative customer relations.

The Alps Advantage is everything
you need to improve your products and
enhance your competitive position —
and everything you'd expect from a
world-class supplier. Since its founding
in 1948, Alps Electric Co., Ltd. has
experienced steady, stable growth — to
a level of world-wide sales now up to
$1-billion per year!

We look forward to the opportunity .
of putting The Alps Advantage to work
for you — to get started, please contact
the Alps Sales Rep nearest you:

AL  Huntsville (Jack Harvey & Assocs.) ... (205)536-441
AZ Phoenix (EItron) .................. (602) 266-216.
CA SanDiego (Harvey King. Inc.)........ (619) 566-525.
CA Santa Clara (Nova-Tronix,Inc.). ...... (408) 727-9531
CA  Woodland Hills (Relcom,Inc.). .. .. ... (213)340-914:
CO Englewood (NelliganCo.)........... (303)761-212
CT Yalesville (Technology Sales, Inc.). ... . . (203) 269-885!

FL  Clearwater (Jack Harvey & Assocs.) .. (813) 725-49C
FL  Ft.Lauderdale (Jack Harvey &Assocs.). (305)763-194!
GA  Norcross (Jack Harvey & Assocs.) .... (404)449-464;
IL  Arlington Heights (Micro Sales,Inc.).. (312)956-100\
IN Indianapolis (Jack Harvey & Assocs.). . (317)872-103

IN  Kokomo (Jack Harvey & Assocs.). . . . . (317)453-426!
KS  Kansas City (BC Electronic Sales, Inc.). (913)342-121"
KS  Wichita (BC Electronic Sales,Inc.) .... (316)942-984(
MD Timonium (Allen Assocs.) .......... (301)252-413
MA  Waltham (Technology Sales, Inc.). . . . . (617)647-570(
Ml Oak Park (A.Blumenberg Assocs.,Inc.) (313)968-323(
MN Minneapolis (PS.I.) ................ (612) 944-854:
MO  St. Louis (BC Electronic Sales,Inc.) ... (314)291-1101
NC  Greensboro (Wallace Electronic Sales) (919) 996-27.%
NJ  Boonton (PAFAssOCS.)............. (201) 335-068(
NY Smithtown (PAFAssocs.)........... (516) 360-094(
NY Albany (Reagan/Compar)........... (518) 489-477"
NY Endwell (Reagan/Compar).......... (607) 723-874=
NY Fairport (Reagan/Compar) ......... (716) 271-227%
NY New Hartford (Reagan/Compar). . . . . (315) 732-377¢
OH  Rocky River (Norman Case Assocs.) .. (216)333-040C
OK Tulsa(Norcom,Inc:) ... vowts voiie oo (918)832-774,
OR Aloha (Venture Electronics)......... (503) 642-909C
PA  Willow Grove (Harry Nash Assocs.) ... (215)657-221%
TN  Johnson City (Jack Harvey & Assocs.) . (615)928-758¢
TX Dallas (Norcom,Inc.)............... (214)386-488¢
TX  Austin (Norcom,Inc.) .............. (512) 451-2757%
TX Houston (Norcom,Inc.) ............ (713)933-6021
VA  Lynchburg (Burgin-Kreh Assocs.,Inc.) (804)239-262€
WA  Bellevue (Venture Electronics) ... ... (206) 454-4594
WI  Milwaukee (Micro Sales, Inc.). ... . ... (414) 782-1171

CANADA: St. Laurent (Vitel Electronics) .. (514)331-7397
CANADA: Mississauga (Vitel Electronics) . (416)676-9720
CANADA: Kanata (Vitel Electronics). . . . . . (613) 592-0090




The Alps Advantage in micro-printers:

ply amazing, yet amazingly capability for character size variations, 5 VDC operation. A choice of intelligent
imple!” That's the usual reactionto  special symbols, images, even LSI driver-controllers is available,

ur new Series DPG printer-plotters. 3-D graphics. depending on model and application

e think you'll agree they're a good requirements.

xample of the innovative technol- RAttocy SPSEITA, (aIplly poctable.

A . Four Ni-Cd rechargeable batteries Get your hands on The Alps Advan-
U/ that's SUCH an RPeCiRTRRIT a8 power the DPG, ideal for portable tage. There are many ways we can
he Alps Advantage. Totally unique T . ' :
Xa different from any other printer | * SRRICSUONE DF. Use an AC-DC fink help you—technical data, evaluation
y P converter for fixed installations. samples, application assistance,

n the market today, they offer an
xclusive combination of design and 2'/4" or 4'2" plain paper. All DPG
erformance features: mechanisms use standard commer-

price-delivery information, etc. Write
or call today, and let us put The Alps
Advantage to work for you.

ially avail lai s ala
il point pen writing,foraipha.  S201 VAPl paper 2 o
\umerics and graphics. Exclusive 4'%" for Models DPG 21 or 23 :
K technology developed by Alps (1 or 4-color) 4 / ’
nakes possible the use of specially i & -

ngineered, tiny ball point pens that High performance specifications.

Ctually write.in 1 or 4-colors, witha  Printing speed 12 charactersper sec. A p§ ELECTRIC (USA), INC.
imultaneous plotter action in the average. Column capacity up to 40 for 100 N. Centre Ave., Rockville Centre, NY 11570
and Y-axes. Virtually unlimited 2'/4" models:; 80 for 4'2" models. Phone 516-766-3636 - Telex (WU)14-4508

s )

Series DPG microminiature printer-plotters.
Alpha-numerics and
graphics in 1 or 4-colors.
Battery operated,
totally portable.




Our AC line filters
eliminate interference
without reducing
power input.

When a large, multi-product cor-
poration had trouble meeting con-

ducted interference specification
limits on its computer terminals,
Spectrum Control, Inc., was called
in. Spectrum is a full service com-
pany that provides professional
electromagnetic compatibility
(EMC) testing, consulting, manu-
facturing and design. Our experts
solved this EMC problem with fil-
ters* on the AC power lines. Filters
that eliminated interference while
maintaining input power levels
Spectrum also designs and man-
ufactures EMI/RFI suppression fil-
ters, shielded viewing windows,
capacitors and many other custom
and standard interference control
devices. Our computer database
contains over 57,000 product varia-
tions to help us solve any EMC
problem you may have at any stage
of your system'’s development. And
our testing facilities include a com-
pletely equipped Anechoic Cham-
ber as well as open field sites**
So contact us about your EMI
problem. Write: Spectrum Control,
Inc.,2185W.8th S rie, PA 16505.
Or call: 814-455-0966
*See Engineering Bulletin 27-0027-51
(part # 52-3 )01). **Spectrum’s test-
ing facilities meet all FCC, VDE, CISPR,
CSA and MIL-STD 461 A/B requirements

SPECTRUM CONTROL INC.

Since 1968 ._making technology compatible with technology
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Network controllers
(continued from page 30)

U {

ETHERNET
TRANSCEIVER

82501 iNA 960

ETHERNET ~ NETWORK

SERIAL INTERFACE SOFTWARE

82586 0 aan

NETWORK ;W
CONTROLLER

§ . INTERNAL BUS i,
iAPX 186 128-K/256-Kbytes
RAM
@ : MULTIBUS SYSTEM BUS S

Fig 2 Necessary hardware and software are provided on the single-board iSBC
186/51 network controller from Intel. The 82586/82501 chip set handles the physical
interface with Ethernet while the iNA 960/iRMX86 software modules process the
messages. The iAPX processor provides the computational horsepower.

for both transmitting and receiving
messages. These 8-byte long buffers
are located in fixed areas in a 24-bit
address space. Software must then
track the circular queue of descrip-
tors as they are activated (receive
buffers), or deactivated (transmit
buffers).

In contrast, the iSBC186/51 uses the
linked list arrangement to provide a
flexible number of buffers as needed
for transmitting or receiving mes-
sages. Software handles linking new
buffers, unlinking old buffers, and
traversing the linked list. The 82586
controller itself fetches the address
of the next buffer descriptor from
the link field of the previous
descriptor. With this flexibility,
system designers can spread buffer
descriptors anywhere in a 64-Kbyte
address range, or place them in a
block as the ENP does.

Either memory arrangement has
enough software flexibility to mesh
easily with the 1/0 supervisors and

memory management schemes of
the controlling operating system.
On the other hand, system designers
must conciously design a memory
access scheme that meshes well with
the host operating system if the less
powerful 8001 or MB61301 chips
are used.

Controller comparisons
The large number of functions
integrated on the interface chips
reduces the board size that the iSBC
186/51 and ENP controllers occupy.
Both share a single-board layout, as
does the Excelan (San Jose, Calif)
Exo/1 controller (see article, Apr 5,
1983, p 34). Furthermore, the ENP
family goes beyond the lower-level
network interfaces found on the
Excelan and Intel board to include
Xerox Network Service (XNS) upper
layer protocols as well.
Previously, full network imple-
mentations required a multiboard
(continued on page 34)



BEFORE WE MADE IT
BIG IN PICTURES
WE WERE ALREADY A

FAMILIAR FACE.

For over four decades,
the Seiko name has
been synonymous with
precision and reliability

That's what comes
of making the world’s
most technologically
gifted timepieces.

Using this vast
experience in high-precision electronics,
Seiko has also made a name for itself in
computer peripherals. And sophisticated
instrumentation.

It was only a matter of time before we
got into pictures.

And did we ever get into pictures.

Seiko Instruments now offers the most
impressive assortment of high-performance
computer graphics products in the industry.
From state-of-the-art color terminals to
color hard copiers to precision data tablets

Our full D-SCAN line handles every
size graphics application, from business to
CAD/CAM.

The features in our D-SCAN terminals
are just what you'd expect from a company
obsessed with precision:

Crisp, high-resolution monitors. High-

speed processing. And highly interactive
displays.

We also offer a comprehensive line of
digitizing graphics tablets. Each totally
compatible with our terminals, because
each is made totally by Seiko.

Same is true of our output devices
Including the first intelligent copier
equipped with advanced thermal transfer
technology.

Moreover, all Seiko graphics products
benefit from our many years of experience
with precision manufacturing

Which enables us to produce quality in
quantity.

Which enables you, end users and
OEMs alike, to obtain high-performance
products with an added virtue.Value.

And the same people who make all the
above support all the above —in the Seiko
tradition.

With 14 offices throughout the US
Each with a thoroughly trained staff of sales,
service and application professionals, all of
whom work directly for Seiko Instruments

And you

For more information, contact Seiko
Instruments US A, Inc., 1623 Buckeye Drive,
Milpitas, CA 95035. Telephone 408-943-9100.

Because when it comes to graphics
products, there's only one name to
remember.

[t's written all over our face

SEIKO

I NS TRUMENTS

3 Seiko Instruments US A, Inc, Graphics Devices & Systems Divisior
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Network controllers
(continued from page 32)
controller like the FE-11/NS from
Advanced Computer Communica-
tions of Santa Barbara, Calif (see
article, May 1983, p 33) or the EC/1
from Bridge Communications
(Cupertino, Calif) (see Computer
Design article, Jan 1983, p 41).
Both controllers have dedicated
16-bit microprocessors to handle
interrupts generated by the network.
Thus the host computer is relieved of
monitoring network traffic. In addi-
tion, higher level protocols can be
off-loaded to free the host to handle
only applications processing. The
ENP family uses a MC68000 running at
10 MHz, while the iSBC uses an iAPX
186 processor operating at 8 MHz.
Onboard microprocessors also
allow memory management to be
tailored to the needs of the network
interface chips. Both controller

boards incorporate 128-Kbytes of
RAM for multiple message buffers
(expandable to 256-Kbytes on the
iSBC186/51). Memory on the
iSBC186/51 can also be shared with
other processors residing on
Multibus.

Embedded software executives
not only manage the memory
resources, but also supervise the
transmission and reception of mes-
sages. The iNA 960 software module
on the Intel board (Fig 2) also pro-
vides datagram and virtual circuit
services. On ENP controllers, the
FUSION package from Network
Research Corp of Los Angeles, Calif
(see article, Feb 1983, p 40) handles
such services. Furthermore, the
FUSION package implements XNS
protocols that roughly correspond
to layers 5 to 7 of the ISO model.

These layers include such services as
file transfers to remote nodes,
remote task execution, and terminal
emulation.

Implementation of higher level
protocols restricts the uses of the
ENP controllers. For example, the
FUSION program can run only on
systems running under Unix, or
VAX11 machines executing the VMS
operating system. On the other
hand, the iSBC 186/51 can run under
iRMX86 already embedded, or inter-
face with any host operating system.
System designers need only write the
interfaces to iNA 960 in the latter case
since interfaces are already provided
for iRMX86.

The iSBC 186/51 and the ENP-30
both fit on a single Multibus board.
ENP versions are available for
Unibus, Versabus, and VMEbus.

Local area network offers choice of access meth
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ods

Add another access method to those
already available for local area net-
works. Slotted time division multiple
access, contention, and token pass-
ing each serve one kind of application
best. UniLINK, however, merges the
benefits of several.

Environments needing a local area
network (LAN) contain dissimilar
devices with different communication
needs. The traffic generated by syn-
chronous and asynchronous devices
differs, as does that from intelligent
and nonintelligent terminals. To offer
high performance under these vary-
ing traffic conditions, Applitek
developed the UniLINK access
method. This method adjusts auto-
matically to traffic, thus providing
both guaranteed and immediate
access.

A universal LAN, UniLAN com-
bines advantages of three network
access methods to accommodate all
device types under all traffic condi-
tions. Based on the UniLINK access
protocol, the network provides both
guaranteed and contention network

(continued on page 36)



Fill in your IBM micro/mainframe
communications picture.

AST Research, the leader in IBM PC
enhancement products, brightens your
micro/mainframe communications pic-
ture with a full palette of economical,
integrated hardware/software master-
pieces. With AST Products, you can
emulate IBM terminals or create
PCbased Local Area Networks.

AST improves your office
operailng cost plclure.
AST communications products give your
IBM PC the flexibility to act as a terminal

for your host system or as a stand-alone
computer for smaller tasks. Your PC won't
bog down the mainframe with unneces-
sary small jobs and local computing on
the PC eliminates phone line charges too.
Get the power of a mainframe when you
need it and personal computer conveni-
ence right at your fingertips.

Applications solutions
that are strokes of genius.

AST keeps pace with your ever-changing
applications requirements with reliable,
high quality, cost effective communica-
tions products. AST products provide
support for Bisync and SNA/SDLC-¢om-
munications protocols as well as net-
working multiple PC’s for sharing
resources. :
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Choose AST producis
— by the numbers.

These AST communications packages

are currently available:

1. AST-SNA™ emulates a 3274/3276
controller and 3278 or 3279 display
terminal using SDLC protocol.

2. AST-BSC™ emulates 2770 batch
RJE and remote 3270 display terminals
using 3270 Bisync protocol.

3. AST-PCOX™allows your PC to connect
to an IBM 3274/3276 cluster con-
troller via coax cable and emulates
a 3278 or 3279 display terminal.

4. AST-3780™ emulates 2770, 2780,

3741, and 3780 RJE workstations using
Bisync protocol.

5. AST-5251™ emulates a 5251 Model 12
remote workstation connected to an
IBM System 34, 36 or 38.

6. PCnet™ is the first Local Area Network
designed specifically for the IBM PC
or XTand the PC-DOS 1.1 or 2.0
Joperating system.

7. CC-232™ is a user-programmable

dual- -port card capable of commu-

nicating in Async, Bisync, SDLC or
HDLC protocols.

Discover how well AST can fill in your
micro/mainframe communications
picture. For descriptive
data sheets, write or
call: AST Research
Inc., 2121 Alton Ave.,
Irvine, CA 92714.
(714) 863-1333.
TWX: 295370ASTRUR

RESEARCH INC.

Number One Add-Ons
For IBM PC.

[BM is a registered lmdsmark of International Business Machines
Corporation. PCnet is a re; trademark of Orchid Technology,
Inc. AST3780 is a product developed by AST Research, Inc., and
Wilmot, Systems, Inc: AST-5251 is a product developed by AST
Research, Inc., and’Software Systems, Inc., of Jefferson City, MO.
PCOXisa pmducl developed by CXI Inc.
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LAN access methods
(continued from page 34)

RESPONSE TIME

LOW

CSMA/CD

TOKEN RING

UNILINK

UNILINK SHIFT FROM CONTENTION
TO RESERVATION MODE

Fig 1 The UniLINK access method adjusts automatically to network traffic.
Light terminal type traffic gets instant access of CSMA/CD systems. When the
load increases or intelligent synchronous devices are added, the network
automatically shifts to token-passing type access.

access simultaneously on the same
channel and operates at 10 Mbits/s.

When the network is lightly loaded
with asynchronous terminal type traf-
fic, the quick access of carrier sense
multiple access with collision detec-
tion (CSMA/CD) protocols is pro-
vided. When the traffic load in-
creases, or intelligent synchronous
devices are added, the guaranteed ac-
cess of token-passing systems is
supplied.

UniLINK is defined as an adaptive
message division multiple access
method. It operates in both conten-
tion and dedicated modes with vari-
able and fixed message lengths.
Adjustments to changing network
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conditions are automatic, making
unpredictable traffic patterns easy to
manage (Fig 1).

This method uses two rules to
access the network. The first rule
requires that time on the network be
broken into messages, with implicitly
numbered messages grouped into
message blocks. The second rule
requires that interface units transmit
messages only during their assigned
number. Message numbers can be
assigned for use on either a dedicated
or a contention basis.

Performance is determined by the
way message numbers are allocated
to the interface units. If all message
numbers are assigned to all interface

units, the network performs as a
CSMA/CD network. If each message
number is assigned to only one inter-
face unit, and each unit has a set of
message numbers to use, then the net-
work performs like a token-passing
network.

To provide both token-passing and
CSMA/CD performance, dedicated
message numbers are assigned to
interface units with devices that
require guaranteed access. Conten-
tion message numbers are assigned to
interface units having asynchronous
devices attached.

The method’s use of an algorithm
to allocate message numbers without
using a central controller ensures
dynamic configuration. This algo-
rithm automatically assigns all mes-
sage numbers as contention message
numbers when the network begins
operation. Interface units then
request dedicated assignments as
needed, and relinquish them when
they are no longer needed. The dedi-
cated-to-contention access ratio on
the network can therefore be
controlled.

The physical link between user
devices and the network occurs
through the network interface unit
(N110/T). This interface is designed to
follow the seven layers of the Open
Systems Interconnection (0OSI) model
of the International Standards
Organization (1SO). Operating on
baseband or broadband coaxial cable
or optical fiber cable, the unit con-
sists of a media access unit, network
processor, subscriber processor, and
device interfaces (Fig 2).

The media unit connects the inter-
face to any common networking
cable using IEEE 802 compatible base-
band transceiver, RF modem, or opti-
cal fiber tap. The network processor
has an 8-bit bipolar processor with
firmware to implement the access
method. It provides Manchester
encoding/decoding for baseband and
optical fiber networks. Packets are
received from the network by
8 Kbytes of RAM that serve as
receive/transmit (RX/TX) buffer.
Packets to be transmitted are stored
in 4 Kbytes of RAM. A resettable first
in, first out memory increases data
throughput.

(continued on page 38)



This Lundy has an all-pervasive
breath-takingly beautiful 4097th color.
It's called high resolution.

Lundy’s T5484 Color Raster Graphics Terminals have the highest color resolution available.
Think of that resolution as a Super Hue—a 4097th color—that mixes with all other 4096 colors
to make each as sharp as you've ever seen.

Our 5480 Series of color raster termi-
nals and workstations aren’t the only
ones with 4096 colors. But the colors
have never looked so good. Because
resolution has never been higher.

New standards.

The 1536 X 1024 pixels set a new
standard for displayable resolution.
Raster staircasing is significantly reduced
without the complexity of anti-aliasing.

But new standards don'’t stop with
highest resolution. Areas are filled vir-
tually instantaneously so the 5480 Series
also sets a new standard for polygon fill.

Vector generation sets a new standard,
too. The time lapse between the mo-
ment you draw until the picture is
generated is as much as 50 percent
faster than many others.

Enemy of obsolescence.

You shouldn’t be forced to ditch
programs in place when you buy a new
terminal. For that reason, standard with
all 5000 Series models is a Tektronix

Lundﬁ 5484 color raster design workstation.

4010 or 4014 Emulator with mixed-mode
software switch for enhancing existing
programs with color-native protocol.
Currently, our terminals can be driven
by many of the leading software prod-
ucts. And the list is growing rapidly.
Because Lundy is committed to an ag-
gressive third-party software develop-
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ment program to provide the most
comprehensive application packages.

Lundy will help you
see more in graphics.

When you look at our 5480 Series,
take a close look at Lundy, too. We're a
company that$s as good as its products.

A company that balances high tech
with solid business sense.

A company as proud of its service
(one of the largest service organizations
in the industry—39 locations nation-
wide) as its engineering expertise.

A company you can count on to help
you see more in graphics—and get
more out of graphics—both now and in
the long term.

For more information, write
Lundy, Glen Head, New York 11545,
or call: (516) 671-9000.

ann®LUNDY

The Lundy 5484 displays 16 bigh resolution colors at a time. User dounloadable character fonts; programmable character sizes.
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LAN access methods
(continued from page 36)

MEDIUM

A
s |

34N,
MICROFLOPPY
A \ LN ] / \ LN N ] /
MEDIA NETWORK DEVICE DEVICE
le—{ access | PROCESSOR INTERFACE 0 INTERFACE 3
UNIT (8-BIT BIPOLAR (68000 MICRO- (68000 MICRO-
PROCESSOR) PROCESSOR) PROCESSOR)
LN}
A DUALPORTED DUALPORTED
\ A \
)
SUBSCRIBER
PROCESSOR
(68000 MICRO-
PROCESSOR)

IEEE 796 MULTIBUS

Fig 2 In the UniLAN system from Applitek, network interface hardware

architecture is based on a system Multibus. Two modules, each containing

boards using MC68000 microprocessors, perform device interface functions.

Handling all device interfaces, the
subscriber processor is based on an
MC68000 microprocessor. It coordi-
nates device interface activities,
RX/TX RAM DMA controller, and
floppy disk. Up to four device inter-
face boards connect to the system
processors and RX/TX RAM via an
IEEE 796 Multibus. Terminal inter-
faces, based on MC68000s with up to
32 Kbytes of dual-ported RAM, sup-
port up to eight RS-232/449 devices.

Network control can be performed
from any network processor on the
network. This distributes control and
allows units to be added or subtracted
from the network.

Modular software provides the
user interface to the system. Pre-
sented in menu form, the command
structure allows construction of ses-
sions between devices. English lan-
guage commands let ports be
renamed and changes made to port
configuration parameters. Applitek
Corp, 107 Audubon Rd, Wakefield,
MA 01880.
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Powerful custom vLSI chips drive graphics machines

Custom VLSI devices, fabricated by
outside silicon foundries, will be
increasingly important parts of hard-
ware designs in the near future.
Exploiting this capability, however,
will require design automation—
highly integrated design engineering
workstations—and a detailed under-
standing of the specification require-
ments of the silicon foundry that
“actually builds the devices.

Two recent graphics products illus-
trate the power of this design ap-
proach. A two-board graphics engine
from Weitek, based on custom float-
ing point and image generating chips,
provides extremely fast color image
processing. In addition, a terminal/
workstation from Silicon Graphics,
Inc, is based on a VLSI geometry
engine, which completes realtime dis-
play of three-dimensional images.

The graphics problem
Calculations needed to display a
three-dimensional color image are

complex. Objects are normally de-
scribed in terms of world coordinates
(ie, the locations in space of their
edges, the location of the viewer, and
the direction of the light). From this
description, the computer must cal-
culate intensity values and colors for
the nearly one million pixels in the
rectangular display field of a typical
high resolution color monitor.

Two approaches have traditionally
been used to build display images.
The first uses a powerful general pur-
pose computer to calculate values and
prepare files of values for later dis-
play. The Cray-1, used for some of
the special effects in the movie TRON,
is an example of this approach, and
its drawbacks. The machine is expen-
sive, and the process is relatively
slow—several minutes to several
hours per frame. The second ap-
proach has been to build specialized
hardware for the graphic display cal-
culations. While this may be faster
and much cheaper than dedicating an

entire mainframe to the calculations,
the custom graphics hardware still
ends up with a six-digit price tag.
Design and manufacture of a display
processor with the size and complex-
ity of a small minicomputer is like-
wise a long and expensive process.

A VLSI implementation of complex
functions saves board space and
power, allows greater speed by cut-
ting transmission delays, and reduces
costs. Silicon is cheap, while iron,
gold, and PC boards are expensive.
Shrinking the complex graphics func-
tions onto silicon has allowed the two
companies to integrate them with
relative cost effectiveness into other
products.

Weitek’s two-board graphics engine
uses two sets of fast proprietary chips
to perform graphics calculations. The
first two-chip set, located in the ar-
ray processor, is a 32-bit IEEE stan-
dard floating point unit. The other,
also a two-chip set, fills and colors

(continued on page 40)
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Custom vLSI chips
(continued from page 39)
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