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RADISYS GIVES VME
THE INSIDE
ADVANTAGE

EMBEDDED PC. @ ATTACHED PC

EPC Embedded PCs Mass Storage Modules

EPConnect
Software

'

EPC MODEL EPC-1 EPC-3 EPC-4 EPC-5

(shipping since Aug '88) [ (shipping since Aug '89) | (shipping since Mar '90) | (shipping since Oct '90)
Processor Modules:
CPU 80386 80386SX 80386 80486
CPU Clock 16 or 20MHz 16MHz 25 MHz 25 or 33 MHz
DRAM 1 or 4 MBytes 1, 2 or 4 MBytes 4, 8 or 16MBytes 4,8 or 16 MBytes
Graphics EGA (640 x 350) VGA (800 x 600) VGA (800 x 600) VGA (800 x 600)

Mass Storage Modules:

Hard Disk Capacity
Floppy Drive Size/Cap

40 MBytes
3.5"/1.44 MBytes

Expansion Capabilities:

PC Add-in Cards
EXMbus Expansion

Yes
N/A

40, 100 or 200 MBytes
3.5"/ 1.44 MBytes

Yes
EXM Expansion Modules
EXM-1 Ethernet
EXM-2 Solid State Disk
EXM-3 SCSI/Floppy Ctrl
EXM-4 |EEE 488

EXM-5 Modem
EXM-6 VGA Graphics
EXM-7 RS232 Serial /0

EXM-9 IDE/Floppy Ctrl
EXM-10 Ethernet

EXM-11 Timer/C
EXM-12 Prototyping (

Software Support:

Copyright © 1989 RadiSys Corporation. All rights reserved. RadiSys and EPC are registered trademarks and EPConnect is a trademar

EPConnect development, run-time, and multiprocessing software package for DOS, Windows, UNIX,anc

RadiSys Corporation. 386 and 486 are trademarks of Intel Corporation OS/2 is a trademark of International Business Machines Corporation
UNIX is a trademark of American Telephone and Telegraph

CIRCLE NO. 1

Integrating a PC with your VME system is
a smart move. The “PC advantage” provides
a superior human interface and access to
the PC’s huge base of system, application
and development software.

The PC Advantage belongs inside your
VME system. Not attached to it. By embed-
ding a PC inside your VME card cage,
instead of attaching it externally, you break
through the inherent communications
bottleneck that constricts system perfor-
mance. You also eliminate the superfluous
hardware and software needed to attach
two system architectures.

Only RadiSys EPC® Embedded PCs
completely integrate the strengths of PC
and VME. An EPC, with its exclusive
EPConnect™ Software, is the only 386- or
486-based, PC-com-
patible computer with
software that inte-
grates the VMEbus into
the DOS, Windows,
UNIX and OS/2 envi-
ronments. EPCs give
your VME systems:

« Highest system performance from the real-
time responsiveness of the direct 32-bit
interface between the 386 or 486 and the
VMEDbus.

« Improved system packaging in 1/10th the
volume, with integral VME ruggedness, and
no bus link baggage.

SURROGATE
CONTROLLER

And EPCs cost you less. EPC-based systems
avoid the costly pitfalls of attached PC
systems. No extra interfaces, cables, surro-
gate controllers, or the software to make
them work.

Give your VME systems the EPC advan-
tage. Call (800) 950-0044. We’ll send all
the details. No strings attached.

THE INSIDE ADVANTAGE

RadiSys Corporation

19545 NW Von Neumann Dr.
Beaverton, OR 97006 USA
(800) 950-0044

(503) 690-1229

Fax (503) 690-1228



IPEPRURY!

The Last Word in System Packaging

Now you can benefit from 12
years of design experience

and innovation that has made
Electronic Solutions the industry
leader in system packaging. The
Omega™ Enclosures will give
your VME or Multibus system the
attractive exterior your image
demands with a rugged, well-
designed interior to withstand the
most demanding environments.
And besides the Electronic
Solutions’ full 3-Year warranty, the
Omega bears FCC approvals
andis UL, CSA, and TUV

listed to get your system to an
international market in the
shortest time possible.

Call Electronic Solutions for the
latest information about the best
choice for your system package.
It's the last system enclosure
you'll need to see.

Y Electronic
9/ Solutions

UNIT OF ZERO CORPORATION

ZE

6790 Flanders Drive, San Diego, CA 92121
(619) 452-9333 FAX: 619-452-9464
Call TOLL FREE (800) 854-7086
in Calif. (800) 772-7086
CIRCLE NO. 2
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Why Settle for 1
'040 Board?

" SV430 outperforms every other SBC on

You’ve chosen the 040 because you . e f
e P the market by as much as 150%.

need maximum performance in your
VME system. But look carefully,
because other Single Board Computers
may only give you only half of what you
expected from the *040.

~ Surprisingly, this kind of quality won’t cost

you any extra, because Synergy products
lead in another important area— value. At
Synergy, you don’t have to pay a premium

Compare Synergy’s SV430 perform- price for premium performance.

ance to any other SBC. Compare bus
speed, MIPs, support, flexibility, docu-
mentation, reliability, I/O intelligence
or any spec you can think of. We think
you’ll find the same thing we did—the

Let us show you just how far ahead your system
can be with a Synergy processor board. Call us today,
and get the whole "040 story.

MBytes/sec

to 66 MB/s —and
the SV430 is the
only '040 board
that has it. But
we don’t need
VMEG64 to win
this comparison.

Even normal 32-bit transters race at 33 MB/s.
That’s 200% faster than Force or Motorola.

1I/0 Modules

Synergy's EZ-Bus modules are compatible
with our entire line of SBCs. This means
Synergy’s current line of 12 intelligent I/O
modules are immediately available for the
SV430—today. No other vendor comes close
for selection, functionality or availability.

Data from Motorola MVMEI65 data sheet dated 2/90, and
Force CPU-40 data sheet Al Rev. |. DRAM measurements
shown are with parity. VMEbus transfers are to a 60ns slave

VME®64 is a trademark of Performance Technologies. Inc

MBytes/sec

is capable of
accessing mem-
ory at 80 MB/s.
The closer you
are to this max-
imum, the more
'040 perform-

ance you're gaining. SV430 bursts are 26%
faster than Force and Motorola.

020 & 030

030 Only

'030 SBCs. Force offers compatibility only from

VME Wrile. 80 DRAM DRAM
Transfers Tt Burst 7] Random
VMES64 doubles 50 Rates Accesses

bus performance A 25 MHz *040 Non-burst '040

performance is
measured in wait
states. Fewer
wait states mean
higher perform-
ance. The SV430
is not only 66%
faster than Force or Motorola, it supports twice
the on-board memory —32 MB.

Wait States

'020/°030 Product
Compatibility Warranty
Software Synergy backs

compatibility
between Synergy
SBCs means
users have simple
upgrades to the
SV430 from

our ‘020 and

the 030 level, and Motorola offers “upward
migration” —a polite phrase that means rewrit-

ing your code.

the reliability of
its SBCs with a
two year standard
warranty. Force
and Motorola
only offer

you one.

) J/YNERGY

microsystems

Synergy Microsystems, Inc., 179 Calle Magdalena, Encinitas, CA 92024 (619) 753-2191 FAX: 619-753-0903
INSTANT DATA ACCESS (IDA) DIAL (617) 494-8338 DOCUMENT NO. 1042
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Move into our 960 CA processor

and get our 32-bit architecture in its
most sophisticated form.

Welcome to life in the fast
lane. We hope you can
g handle the pace, because
N there is no stopping the
i960™ CA RISC microprocessor.

It not only delivers the highest level of
system throughput, but it’s also the only
superscalar processor that delivers high

©1991 Intel Corporation. i960 is a trademark of the Intel Corporation. All rights reserved.

power for embedded applications.

Of course, just because the i960 CA pro-
cessor is sophisticated doesn’t mean it’s hard
to use. Quite the contrary. Its highly inte-
grated design with Bus, Interrupt and DMA
controllers all on-chip makes it easier to design
with and increases its cost-effectiveness.

And while the 1960 CA processor may be



your dream architecture, its design gives you
plenty of room for upward growth. Add to
that the comprehensive array of develop-
ment tools, and your high-end imaging, com-
munication and distributed I/O products will
be set for life.

So if your design calls for something
sophisticated, call 800-548-4725 for the 1960

Family Welcome Guide (ask for literature
packet A9A22). And make your move into a
neighborhood with real power.

|
intal.
The Computer Inside.™
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SilcSyn gets European
support, contributes to
R-R’s comeback

Though the second-generation Silc-
Syn high-level synthesis tool from
Racal-Redac (Mahwah, NJ) is not
yet highly visible in this country,
it’s been gathering a lot of enthusi-
astic support in Europe. Total
sales of systems including SileSyn
have exceeded $630,000 over the
last calendar year in Belgium and
Holland alone, reports Racal-
Redac. Ahead of its time on its
first go-round (supporting a propri-
etary hardware description lan-
guage before HDLs were popular),
SileSyn now supports VHDL and
also accepts structural netlists. Its
capability to synthesize at a micro-
architectural level is still beyond
the scope of most synthesis tools
available today. On top of that,
Racal-Redac has added the capabil-
ities of HHB’s Intelligent ATPG
tool to SileSyn’s test synthesis and
has interfaced SileSyn to its Cadat
simulator.

As Racal-Redac builds support
among ASIC vendors in the U.S.,
it will be exciting to see if
Europe’s enthusiasm for SileSyn
spreads to Silicon Valley and other
American high-tech areas.

—Barbara Tuck Egan

Money for old wire

Having bought that 33-MHz
386/387 PC-based workstation,
process controller or medical diag-
nostic equipment, you need to up-
grade it to make it run faster.
Now, for $499 you can, courtesy of
two new chips from Intel (Santa
Clara, CA). After purchasing
Intel’s RapidCAD engineering co-
processor—a set of two chips
dubbed RapidCAD-1 and Rapid-
CAD-2—you can use them to re-
place the 386DX and 387DX on
your present motherboard. The re-
sult is a system that runs a Spec-
mark 56 percent faster than your
existing one.

RapidCAD-1, pin-compatible
with the 386DX processor, inte-
grates the 386 CPU and the 387
FPU on the same silicon chip. So
what, you might ask, is the Rapid-
CAD-2 for? Harry Laszlow, market-
ing manager of the RapidCAD
chip set, explains that 386/387 sys-
tem hardware assumes that float-

ing-point calculations are per-
formed by a device residing in the
387 socket and that the appro-
priate interrupt will be sent from
the 387 to the 386. RapidCAD em-
ulates that procedure.

“Although the 387 is already on
the RapidCAD-1 device, the signal
must still be routed through exter-
nal logic,” says Intel’s Laszlow. He
admits that, since that’s the case,
the RapidCAD-2 chip isn’t particu-
larly complicated, but defends the
design as more than “just a wire.”
It’s a matter of a few hundred
gates, he says.

How can Intel charge $500 for
the two chips, one of which the
company admits has only a few
hundred gates? “RapidCAD is
aimed at end users who already
have a 386DX-based system,” says
Laszlow. So the price [Intel char-
ges] for the 386 or the 387 and
RapidCAD isn’t an issue from the
point of view of a user who has a
system already and is deciding
how to upgrade it.” —Dave Wilson

Material extends life
of microbatteries

Researchers at Bellcore (Red
Bank, NJ) have discovered a mate-
rial that eases the task of building
lithium power sources into inte-
grated circuits. While lithium has
become the preferred electrolyte
for compact rechargeable batter-
ies, using the highly reactive met-
al to make “microbatteries” at the
chip level has been difficult.
Lithium microbatteries are built
by layering a lithium-based electro-
lyte film between cathode and
anode films. To charge and dis-
charge a system, lithium diodes
must migrate between the center
electrolyte film and the cathode.
Cathode materials become unsta-
ble during that process, shorten-
ing the battery’s life.

By using lithium manganese ox-
ide as the film, researchers were
able to achieve a higher lithium-
ion density. The oxide lattice lets
the lithium ions migrate while
keeping its structure intact. In ex-
periments conducted so far, re-
searchers have demonstrated
working microbatteries that sus-
tain up to 70 charge/discharge cy-
cles at 4.1 V without any degrada-
tion in performance.

—Jeffrey Child

H-P, Analog Devices ink
mixed-signal deal

In an effort to speed development
of advanced mixed-signal pro-
cesses required for their future dig-
ital signal processors and system-
level mixed-signal ICs, Analog
Devices (Norwood, MA) has
formed a strategic alliance with
Hewlett-Packard (Palo Alto, CA).
Under the terms of the agreement,
Analog Devices gains immediate
access to H-P’s submicron CMOS
and BiCMOS technologies. Be-
cause of the heavy technical and fi-
nancial resources required to de-
velop new submicron mixed-signal
processes, the agreement also al-
lows for joint process development.
While the initial products devel-
oped by Analog using these pro-
cesses will be manufactured in
H-P’s facilities, the agreement
gives Analog Devices the right to
obtain a license to facilities when
Analog’s production requirements
justify the investment needed to
bring submicron manufacturing ca-
pability in-house. Analog’s first
0.55-micron units, built on H-P’s
wafer fab, are expected to ship
next year. —Jeffrey Child

Mentor plans
four Unix ports

Mentor Graphics (Wilsonville,
OR) continued to pursue its plans
to become a software-only busi-
ness when it recently announced
plans to port its Release 8.0 soft-
ware to Unix platforms from DEC
(Maynard, MA), IBM (Armonk,
NY), NEC (Tokyo, Japan), and
Sony (Tokyo, Japan). Mentor also
disclosed plans to integrate its
Falcon Framework with Digital’s
PowerFrame, a move that all but
assures PowerFrame will become
the de facto industry standard for
design data management. Though
it’s unclear just how tight the Fal-
con-PowerFrame integration will
be, Mentor’s support for Power-
Frame comes as a bit of a sur-
prise, because Mentor has been a
stubborn holdout among leading
EDA vendors who have endorsed
DEC’s framework. —Mike Donlin

Continued on page 8
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When Every Nanoseconc
Squeeze critical nanoseconds from your high-speed logic interface with
the fastest FCT logic available. IDT’s FCT-CT family offers speeds that
are 50% faster than standard FCT or FAST logic families — as fast as
3.4ns (typical)!

The Perfect System Solution
As a system designer, you need the perfect combination of:

1. Fastest speed
2. Low ground bounce

3. Low power consumption

FCT-CT logic has true TTL compatibility for ease of design. The reduced
output swings and controlled output edge rate circuitry ensure low
system noise generation. No other technology offers higher speeds or
lower power consumption.

The FCT-CT family is completely pin- and function-compatible with FCT
logic, and is available today in all standard packaging.

PROPAGATION OUTPUT OUTPUT
FUNCTION DELAY (Max) ENABLE (Max) DISABLE (Max)
Buffers 4.1ns 5.8ns 5.2ns
Transceivers 4.1ns 5.8ns 4.8ns
Registers 5.2ns 5.5ns 5.0ns
Latches 4.2ns 5.5ns 5.0ns

Free Logic Design Kit
Call our toll-free hotline today and ask for
Kit Code 3061 to get a 1991 High- n

T i e
(800) 345-7015  FAX: 408-492-8674

The IDT logo, CEMOS, BiCEMOS, and R3051 are trademarks of Integrated Device Technology, Inc.

CIRCLENO. 5

12ns 256K SRAMS
Fastest cache solutions for RISC and CISC
CPUs. 36+ ultra-high-speed sub-

micron SRAMs for 33MHz processing &
beyond are in the SRAM Data Book.

35mips RISC CHIPS AND MODULES
R3000A for the most mips at any MHz;
R3051 for CPU, cache, &

buffers on one chip. Modules,
eval. boards & software com- %
plete the family. See them in the 3
RISC Data Book.

HIGHEST-PERFORMANCE MEMORIES
Fast FIFOs, dense dual-ports, BICEMOS
ECL, & memory modules. 120+ FIFOs
" & multi-port memories, 5ns ECL, &
multi-chip modules are in the
Specialized Memories ; »
. . TR TR
Data Book. ' il

Call foday for your
new IDT data books
with complete tech-
nical specifications
and application

information.
A ] 1l ®
i Integrated
Device
& Technology, Inc.
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CAE wars
continue in Europe

Cadence Design Systems (San
Jose, CA) chalked up a big win in
Europe recently by inking a pact
with Philips Semiconductor (Eind-
hoven, Netherlands). Under the
terms of the multi-year agree-
ment, Philips will purchase Ca-
dence’s IC design suite, including
its synthesis tool and the Verilog
simulator. Though both companies
are contractually obligated not to
reveal the value of the deal, some
industry analysts are estimating
its value at over $10 million.

The agreement’s value isn’t in
dollars alone. Last fall, Cadence
lost face in Europe when a deal it
was forging with Siemens-Nixdorf
Informationsysteme (Munich, Ger-
many) fell through after archrival
Mentor Graphics (Wilsonville, OR)
slipped in to become SNT’s vendor
of choice. Though Cadence is still
working on an alliance with SNI,
its grand plan to form a joint sales
and marketing company with Sie-
mens in Europe is on hold for the
time being. —Mlike Donlin

3U VMEDbus fires salvo

A newly formed group of 3U VME-
bus manufacturers has fired its
first salvo against other small
form-factor buses such as STD,
STD32 and G64/96. The group,
headed by Mizar (Carrollton, TX),
GreenSpring Computers (Menlo
Park, CA) and PEP Modular Com-
puters (Pittsburgh, PA), has some
exciting ideas to boost bus perfor-
mance and make it a more flexible
medium. Each of the major partici-
pants will be bringing something
to the party, which, when finished,
will constitute a part of a secon-
dary standards body to be known
as IEEE-1014.2, Recommended
Practices.

Mizar will bring its approach for
multiplexing the P1 VME connec-
tor to provide a full 32 bits of data
(by multiplexing the original 16
bits) and 40 address bits (by multi-
plexing the upper 16 address bits
with the original 24). To that, PEP
will add its Autobahn technology,
providing a very high-speed (400
Mbytes/s) serial channel. Green-
Spring will add its I/O Pak technol-

ogy as a standard 3U mezzanine
bus to provide flexibility to the ap-
proach. In addition, the group
plans to standardize on a high-den-
sity I/O connector—in the area of
0.050-in. spacing—to bring high-
density I/O to the front of the
board. In addition to targeting tra-
ditional and upscale STD custom-
ers, the group will be aiming at
making a major dent in the PL.C
business. —Warren Andrews

H-P, IBM
in fiber-optic alliance

Hewlett-Packard and IBM plan to
get together in developing and
marketing components for high-
speed fiber-optic communications
links. According to the companies,
the components will offer a sub-
stantial price-performance benefit
over existing products.

One of the first things to come
out of the agreement will be high-
volume compact disk laser technol-
ogy, followed by specialized optical
link cards handling optical trans-
mission using the ANSI Fiber
Channel standard. The agreement
will provide a framework merging
IBM'’s technologies in optical link
card manufacturing and CD laser
applications with H-P’s technolo-
gies for optical receivers and high-
speed transceiver circuits. The
first implementations will operate
at the FC-0 level of the Fiber
Channel Standard at 266
Mbytes/s. Future iterations will ex-
tend to the gigabyte (and beyond)
transmission range.

The move is expected to benefit
both companies—it’s expected to
enable H-P to manufacture optical-
link cards in high volumes, while
it lets IBM aggressively pursue its
thrust into the OEM marketplace.

—Warren Andrews

Sharp making deals
with Apple and Intel

Japan’s Sharp Corporation has
been making some interesting mar-
keting and technology transfer
agreements with two U.S. compa-
nies—Apple Computer and Intel.
Sharp has nailed down an agree-
ment with Intel to build an $800
million fab line in Japan to pro-
duce flash memories under license
from Intel. Both companies will

market the chips, presumably

with Intel limited to the U.S. mar-
ket and Sharp to the Japanese.
Ironically, flash memory is one
technology that was invented in
Japan (by Toshiba), but in which
U.S.-based Intel achieved market
dominance.

The deal with Apple comes as
that company prepares a launch
into the consumer electronics mar-
ket with what is thought to be a
line of handheld computers.
Sharp, which is already well-
known for its line of Wizard
pocket data managers, will manu-
facture the devices in Japan and
sell them under its name. Apple
will sell them in the U.S. under
the Apple name. The first product
out of this agreement is thought
to be a handheld computer with
pen input and communications ca-
pability; it will include a built-in
calendar and phone book. Al-
though not explicitly announced,
one would expect the line of Apple
devices to be able to exchange
data and programs with the
Sharp Wizard line—Tom Williams

Hot swap—the latest
rage

Over the past several months, the
Multibus Manufacturers Group
(MMG) has been working on ‘hot
swapping’'—a capability useful in
telecommunications that involves
replacing a card in a system while

| it continues to operate uninter-

rupted. The group’s worked with
Intel, Siemens and others to nail
down the specifications, but the
first company to introduce a pro-
duct is Micro Industries (Wester-
ville, OH). According to Michael
Curran, company president, the
approach is very similar to
MMG’s, and is ready for implemen-
tation—in fact, the company al-
ready has orders.

In the meantime, a number of
VMEbus board manufacturers are
also working on hot swap.
Heurikon, Motorola, Themis Com-
puters, and backplane maker Elec-
tronic Solutions are all developing
the capability, either inde-
pendently or with customers. Un-
less someone on the IEEE-1014
Committee acts fast, it’s entirely
possible we may see several ap-
proaches to hot-swap capability on
VME before long.

—Warren Andrews
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: VME petformance ataprice you can Sink yduf teeth into!
Heurikon’s HK68/V3D.offérs VME stanidardization and design
flexibility with a 33 MHz Motorola 68 EC030 and 2 Mbytes of
memory for only $1795 (less in quantity). That makes the V3D
a cost efficiententry point into VME single-board computers.

s acomplement te our main course, you can add more memory,
SCSI orEthernet. VXWorks and OS-9 are also available.

While our price indicates good value, it’s our service which makes
that value great. Our VME boards, real-time operating systems
and software developmient environments are backed by superior
technical support before and after the sale. The Heurikon V3D

is the first in a series of new 680X0 value priced entrees.

If you’re hungry for more information, give us a call.

1-800-356-9602. Bon Appétit.

Partners in Real-Time

S a trademark of Microw
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Sun SPARCstation ELC

Save $5. Gain 14 MIPS.

*1U.S. list price for grayscale display with diskless, 8MB of memory. SPECmarks: HP Apollo, 34; Sun, 20.3. MFLOPS: HP Apollo, 8.4; Sun, 3
©1992 Hewlett-Packard Company ADCSWGO18



HP Apollo Serles 700 Mddel 705

MIPS

With the new HP Apollo Series
700 Model 705 RISC workstation,
you'll also gain an additional 13.7
SPECmarks: And 54 MFLOPS

So, while the difference in price
is just a pleasant surprise, the
difference in performance is
astonishing.

And that $5 savings won't short
you on anything. We've designed
the Series 700 to optimize X-win-
dow performance. What's more,
our Model 705 has a 19" gray-

scale display (Sun only offers a
17" monochrome display on the
ELC). And, with over 1,800 appli-
cations already available, you're
ready to get up and running fast.

So call1-800-637-7740, Ext. 2797.
We'll show you a very fast way to
save money.

()

HEWLETT
PACKARD

The open architecture of our
workstations also lets them work
smoothly in a multivendor envi-
ronment. And,
if you should
need our help,
HP’s worldwide
support is at
your service.
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l EDITORIAL

Telling the truth isn’t
bashing.

John C. Miklosz
Associate Publisher/
Editor-in-Chief

Bush gave bashing
a bad name

L ]

When I was growing up, my mother told me to always tell
the truth. She also relied on a well-worn cliche to remind me that
the truth sometimes hurts. (Sorry, mom, but the “always” has
been tough to live up to and I've hurt a few people by being a bit
too honest.) While I can think of a lot of ways to describe being
truthful—like honest, blunt, frank, even brutally frank—I would
never have thought of using the term “bashing” to describe telling
the truth.

When it comes to discussions of Japanese business practices and
American/Japanese trade relations, however, there are a lot of
people who would like you to think that being truthful is synony-
mous with bashing. Unfortunately, they all got a boost in their ef-
forts from the recent comments made by President Bush blaming
the Japanese for the current recession. Now, that’s bashing be-
cause it’s not the truth.

The current recession is home-brewed and we have no one to
blame but ourselves. True, Japanese dominance of certain markets
has devastated some industries (consumer electronics is the most
relevant to us) and is well on the way to devastating some others
(automobiles are probably the best example). These have con-
tributed to our problems, but they’re not the cause. The Japanese
aren’t responsible for our domestic woes, whether it’s our deteri-
orating infrastructure; our deteriorating schools; our outmoded ap-
proach to manufacturing; the ineffectual relationship between
government, business and labor; our wastefulness; or our budget
deficit. And they’re not responsible for the current recession.

The truth about Japanese business and trade practices has been
laid out in great detail by writers such as James Fallows,
Chalmers Johnson, Clyde Prestowitz, and Karel van Wolferen (the
Gang of Four, as they’ve been called in certain circles). In books
and numerous articles, these four (and many others) have docu-
mented the interlocking nature of directorships and the keiretsu;
the penetration and elimination of the American consumer elec-
tronics business, which relied heavily on price fixing and dump-
ing; the closed nature of Japanese financial markets and distribu-
tion system; the use of inspection and certification as a market
barrier (aluminum baseball bats are a great example); lobbying
and influence efforts in the U.S. to the tune of $400 million a year;
discrimination against their own women and non-Japanese in busi-
ness; and the Japanese proclivity for patience (which is synony-
mous with stonewalling).

The facts in all these matters have been documented repeatedly,
perhaps too much. Perhaps so much, that the claims of bashing
have been given unwarranted credence. But as my mother taught
me, one should tell the truth. And sometimes the truth hurts. But
telling the truth isn’t bashing.
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After all, it’s Sun.

That’s right, FORCE and Sun have
teamed up to offer one of the brightest
new products in embedded systems.

‘ %‘ The SPARC™ CPU-1E engine. It’s a
complete implementation of SPARCstation™ I,

fully supported by the powerful SunOS™ and the real-time
expertise of FORCE.

For the first time, you can design with SunOS and
real-time on the same VME backplane. With industry-
standard SPARC technology, no less.

And that’s just the beginning. FORCE will spark
embedded systems for generations to come, based on our
partnership with Sun. In fact, we're already designing the
SPARC CPU-2E. Of course, our entire family of SPARC-
based products is 100% SunOS-compatible.

So nothing stands between you and the most powerful
development environment in embedded systems. With
SunOS and the SPARC CPU-1E, you can program, debug
and observe real-time code. All within the same =
development and target system, thereby slash-
ing costs and development time.

S

ERS

R XLE

The SPARC CPU-1E accommodates up to 80 Mbytes
of DRAM. You can run real-time, UNIX® Sun Windows™
and utility programs. Standard DMA-driven SCSI and
Ethernet interfaces give you full network access. There’s
even an SBus™ interface for I/O expansion.

We also provide such leading real-time operating
systems as VxWorks;" VADSWorks;" VRTX;" MTOS;"
PDOS™and OS-9/9000™ products. Along with over 2100
third-party applications from Sun’s Catalyst™ program.

Finally, we can supply all your system components.
Everything from SPARCstations
and mass storage modules to
expansion boards, monitors
and keyboards.

But that’s what you'd expect =3
from the vendor with the broadest, most
flexible line of embedded systems solutions. So
call 1-800-BEST-VME, ext. 10 for more information or fax
a request to (408) 374-1146.

And put the heat on your competition.
FORCE Computers, Inc. 3165 Winchester Blvd., Campbell, CA 95008-6557

All brands or products are trademarks of their respective holders.
©1991 FORCE Computers, Inc.

VME at its best.

OUR NEW PARTNERSHIP
ISAS HOTAS IT GETS.

CIRCLENO. 8




icial Flag Of Th

AMD Delivers The World's Fastest 386s.

The great 386 race is over. And the clear winner  full 32-bit 386 performance to the desktop.The

is the Am386 microprocessor family. Am386SX1-33 CPU makes 33MHz the stan-
The fact is, no other 386 micro- dard for 386SX machines both at the

processors available today can rival desktop and for battery powered

the sheer speed and performance e gmmmeee  applications.

of the Am?386 microprocessors.The The 0MH: DXL-40 In either case, they're over 20%

Am?386DXL-40 CPU brings 40MHz, o ont rormians faster than those run-of-the-mill 386's.

901 Thompson Place, PO. Box 3453, Sunnyvale. CA 94088 991 Advanced Micro Devices. Inc."We're Not Your Competition” is a service mark an



Am386 Microprocessors.

And of course, they're proven-compatible Micro Devices. Call 1-800-222-9323 for more
with the IBM*standard. information.

Best of all, they re available now, available in
quantity, and available at surprisingly low prices.

So don't just keep up with the competition ‘

with ordinary 386 systems. Blow them away with

the world's fastest 386 systems—built around Advanced Micro DQYICeS
the Am386 microprocessors from Advanced We're Not Your Competition.™

is a trademark of Advanced Micro Devices, Inc. All brand or product names mentioned are trademarks or registered trademarks of their respective holders.
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IN THE ERA OF MegaChip’ TECHNOLOGIES

We’ve squeezed more

ABT Widebus as fast




ith our new Advanced

BiCMOS interface logic
(ABT) family, you get the speed, drive
and low power you need to optimize the
performance of processors operating at
33 MHz and above.

Fabricated in our 0.8-micron BiICMOS
process, this new family delivers maxi-
mum speeds down to 4.1 ns over recom-
mended operating conditions. Typical
performance of the devices is in the 2.5-
to 3.0-ns range.

Other critical performance parameters
are as impressive. Drive capability is 32
to 64 mA. Static power consumption
is typically 2 mA (IccH, locz) and
30 mA (Iccr). Ground bounce is less
than 800 mV typ.

All this in Widebus

Our ABT family, a second-generation
advance of our leadership BICMOS
(BCT) family, includes versions of our
16-, 18- and 20-bit-width Widebus™
functions.

Among the many ABT Widebus
functions released is the ’ABT16244, a
16-bit buffer and line driver. It exhibits
much greater stability of propagation
delay (see chart), which results in a
lower derating factor across the number
of outputs switched.

Also in volume production
are the Widebus ’ABT16245
16-bit bidirectional bus
transceiver and the
"ABT16543
and ’ABT16952
16-bit bidirectional r
registered bus transceivers.

As in our successful Advanced
CMOS Logic (ACL) Widebus family,
these devices come in our leadership
surface-mount shrink small-outline
package (SSOP) that gives you twice
the number of 1/Os as a standard small-
outline package in the same space.

™ Trademark of Texas Instruments Incorporated
© 1991 TI 08-1139

speed from our logic.
as 4.1 ns!

Unique additions included

There are also new devices in our

ABT Widebus family featuring greater
density and functionality. Our
’ABT16500A is a good example. An
18-bit registered transceiver, it combines
D-type latches and D-type flip-flops to
allow data flow in transparent, latched
and clocked modes.

[ AVERAGE tpH AND IPHLPROPAGATION DELAY

SPEED (ns)

" NUMBER OF OUTPUTS SWITCHING T,=25°C, Vog=5V

TI s speed advant%ge In a one-to-one comparison,
a Tl ’ABT16244 16-bit Advanced BICMOS driver
proves to be muchu{a\lﬂr and more stable than Ad-
vanced Bipolar and standard CMOS octal drivers.

To complement our full line of
Widebus products, our ABT family
will include at least 39 octal buffers/
drivers, flip-flops, transceivers and
registered transceivers.

Squeeze more out of your system
with a free sample ’ABT16500A:
Call 1-800-336-5236, ext. 3009

To learn firsthand how
our new ABT family can
boost the performance
of your bus-interface
designs, get a free
"ABT16500A trans-
ceiver and data sheet.
Just complete and mail
the return card or call
the number above.

‘!?' TEXAS
INSTRUMENTS




VMEbus 486DX -33MHZ

New generation single slot 486DX -25 & 33MHZ -100% PC/AT compatible (A32/D32)
No platforms, no piggy-backs, just clean streamlined low-cost one-side SMD technology

Up to 16M of on-board DRAM
1024x768 SuperVGA w/512K Video DRAM

2 Serial Ports , 1 Parallel Port and Real Time Clock w/Battery

AT style keyboard Controller and Connector
Floppy and Hard Drive IDE Controllers on-board

-4 ways to connect to Disk Drives

Three-way Byte/Word Swapping Hardware for interfacing to 68000 type CPUs
Access VMEbus through Real Mode Window or Protected Mode

Custom Gate Array technology provides
-Interrupter, Interrupt Handler, System Controller,
all SW configured

INTERGON INLC.

* Reset Switch and Speaker 3000 Wilcrest
* Choice of SCSI or PC/AT Bus on P2 Houston. Texas 77042
Tel: (713) 780-7003 Fax: (713) 974-6059 1-800 - 68VME-AT

When you need to debug a real-
time embedded system, our
emulation systems can help you
complete your project faster.

Real-Time Target Control

(d Emulate without stealing
target resources or adding
wait states.

[ Step through your actual
source code, comments
and all.

3 Choose from popular
compilers.

J View code, registers, data,
and commands all at once
with our windowed
interface.

©1992 Sophia Systems and Technology

CIRCLE NO. 11
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(3 Capture precise information
using powerful trace
capabilities, including
sequential triggers, all in
real time.

J  Full symbolic debugging
capabilities, including high-
level trace.

Real-Time Technical Support

(J  Experienced software and
hardware engineers.

J  Step-by-step
troubleshooting help.

Call and tell us about your
target.

1-800-824-9294

Sophia Systems and Technology, U.S.A. Tel: (415) 493-6700 Fax: (415) 493-4648 pg 5
Sophia Systems Co., Ltd., Japan Tel: (03) 3348-7000 Fax: (03) 3348-2446

ging

... for Real-Time Targets

Sophia
Emulators
support ...
Intel,
Motorola,
NEC, AMD,
Hitachi, and
many others.
We support
the C186 to
20 MHz.

and Technology
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Pushing the Edge of Capacity...

1.65 GB in a 5.25-inch Form Factor.
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Edge-to-Edge Performance

The DK516C-16 uses Hitachi's advanced propri-
etary technology to deliver 1.65 GB of capacity
and a fast 13.5 ms average access time.

Its SCSI interface provides a maximum data
transfer rate of 5.0 Mbytes/sec (synchronous), with
a 256 Kbyte data buffer and read look-ahead cache.

Or, if you have an ESDI application, look into

Hitachi's 1.54 GB DK516-15 with a 14 ms average
seek time and a 2.75 MB/sec data transfer rate.

Edge-to-Edge Quality
Choose the DK516 and you get a drive backed by
the quality and reliability of Hitachi—a $ 54 billion
company. Unlike other drive manufacturers, we
design, build, and test all key components in-house.
For more information about the DK516, or
any Hitachi disk drive, call 1-800-HITACHL

Hitachi America, Ltd.
Computer Division, MS500

Hitachi Plaza
2000 Sierra Point Parkway
Brisbane, CA 94005-1819

HITACHYI’
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Now you can
and not get

Introducing new RISC System/6000 POWERstations

If you're interested in open systems but don’t want to

suffer the slings and arrows of outrageous prices,

IBM is about to hit you where you live. The RISC

System/6000™ POW ERstation 220 gives you more

wallop for your money, while delivering a hefty 259

SPECmarks™ That’s ¢ ompared to the SUN IPCs™ 134
SPECmarks and the DEC5000%™ 17.8.

Entry Entry
Model Grayscale 8-bit Color
Workstation** Workstationt

IBM 220W $7.185 $9,995

HP 705/710 $8,415 $14,065

Scientists see stars.
CASE users can start
with a grayscale work-
station with a paging
disk for just $7,185. If
its CAD clout you're
after, you can get a
workstation specially
outfitted for mechani-
cal design—with 2D
color graphics and
100OMB of fixed

disk storage—for only $9.995. All models in the
POWERstation 220 series come with two expansion

*In Canada, call 1 800 465-1234. **16MB, Paging Disk, Display, Operating System, Graphical User Interface. 1 16MB, 400MB Disk, Display, Operating System, Graphical User Interface

IBM is a registered trademark and RISC System/6000 is a trademark of International Business Machines Corporation. SPECmark is a geomelric mean of the ten SPECmark tests and is a
trademark of Standard Performance Evaluation Corporation. All SPECmark figures listed are as published by their respective manufacturers. All prices listed are MSRP. Remarketer prices may
vary. IPC is a trademark of Sun Microsystems, Inc. DEC5000 is a trademark of Digital Equipment Corporation. UNIX is a registered trademark of UNIX Systems Laboratories. HAGAR THE

HORRIBLE Character(s) © 1992 King Features Syndicate, Inc. ©1992 IBM Corp



oet more clout,

clobbered.

and POWERservers that pack more punch for less.

slots and upgradable components. And industry- machines, configure your network and integrate
standard memory upgrades and add-ons for both all your systems, whe ther they’re made by IB“ or
are affordable, so growing won’t be a pain. not. And IBM Credit Corporation has flexible
financing packages to meet your needs. Get hit
Striking a blow for business. The POWERserver with the details. Call your IBM marke ting repre-
220 is great for commercial UNIX® solutions, too. sentative or Business Partner. For lltc‘raluro call
You can configure it as a commercial server, to give 1 800 IBM-6676, ext. 769%*
your business the speed, muscle and openness of And, for those who decide to shop for UNIX
UNIX. for only $9.715. And the POWERserver 220 solutions elsewhere, a word of advice. Duck.

is as expandable as all our other models.

IBM is in your corner. Nobody else
delivers the knockout support of IBM. An

[BM customer engineer can install your

he RISC System/()OOO
For the Power Seeker.
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Precision Time
- CALENDAR
Plug-ins
March 10 - 12
b)’ T R U E T I M E SE:'/‘I(I-CON/Europa 92

Zuspa Convention Centre, Zurich, Switz-
erland. SEMICON/Europa is the largest
trade show in Europe dedicated to the S _E M
newest products and equipment in semiconductor pro-
cessing and materials. Semiconductor Equipment and
Materials International (SEMI) will hold standards meet-
ings March 9 - 12. There will be five technical conference
themes: “Process tool integration;” “Manufacturing

1 o i science;” “Quality requirements for media and supply
VME - Multibus - PC systems;” “Process monitoring;” and “The face of
European test applications in the 1990s.” Contact: SEMI

il

oo SYNCHRONIZED CLOCKS | | North America, 805 E Middlefield Rd, Mountain View, GA
Time in various formats Available in a number of 94043-4080, (415) 964-5111, Fax (415) 967-5375 or SEMI
is furnished to t_he h°5'_ sizes and configurations, Europa, Avenue de Cortenberg, 79, B-1040 Brussels,
computer over its particular these boards provide 1 Belgium, 32-2-736-2058, Fax 32-2-734-0622.  Circle 366
bus. Time resolution to 1 milisheoniimesimichionis | R Sl e T L s A e
microsecond is available. zation referenced to UTC. March 10 - 12
SOUTHCON/92
3243 Santa Rosa Avenue * Santa Rosa, CA 95407 Orange County Convention/
(707) 528-1230 « FAX 707-527-6640 « TELEX 176687 Civic Center, Orlando, FL. This Y Fsouthcon./g)22
electronics conference and ex- J

hibition in the Southeast brings together design, test,
,”e m manufacturing, and telesystems in one show. More than

300 exhibitors will feature the latest networking and data

communications products; semiconductors; electronic de-
CIRCLE NO. 16 ; : S
s LY ST Rl TR — L sign automation tools; test and measurement instru-
Th Ad ments; and passive components. Technical sessions and
e Vantage tutorials will include such topics as high-speed data com-

in Sing|e Board Computel"s munications, computer imaging and real—yvorld appl_ica-

tions of neural networks. Contact: Electronic Conventions
Management, 8110 Airport Blvd, Los Angeles, CA 90045,
Trenton TR-E386SX Processor (800) 877-2668, Fax (213) 641-5117. Circle 367
For your industrial products requiring 386 perfor- Ma’Chl” -18
mance at an unbeatable price, you need the advantage of f{eBlT 92 e o)
s .« thelatest Trenton Processor, annover Fairgrounds, Han- ’
;, nover, Germany. More than @B'T 92

the TR-E386SX. Operating Sap HANNOVER
at 16 or25 MHZ, thistrue 4,600 exhibitors from 40 coun-

tries will attract more than 570,000 attendees. Among the
technologies highlighted are: software and systems,

single slot ISA proces-

sor delivers a unique CAD/CAM/CAE, minicomputers and information sys-
price/performance tems, LANs, and new to the show is the “EDA at CeBIT”
combination. center. Contact: Interim Communications, 255 N Market
St, San Jose, CA 95110, (408) 287-7980, Fax (408) 287-
The TR-E386SX includes full AT 7981. Circle 368
compatibility with up:to 16 MBytes SIMM memory; €0 | [ ) vis st ss e s o mmiata st s almiers Sielelae s e e
processor socket, keyboard, mouse, and speaker ports. March 16 - 19
Like all Trenton Processors, it has added filtering for FCC EDAC-92
approval and enhanced bus drive capability to support the Palais des Congres, Brussels, Belgium. The
largest backplanes. European Conference on Design Automat-

: d ion will feature technical sessions and tutorials for CAD
We manufacture a complete family of ISA Single Board users, designers, suppliers, and researchers. Topics in-

Computers,all ba.cked by unequaled technical support. clude: CAD systems and frameworks, application-specific
Call today for literature. CAD for system design, formal verification, layout synthe-
sis and verification, logic and finite state machine (FSM)
Trenton Terminals Inc. 1-800-875-6031 synthesis, simulation, testing, and high-level synthesis.
Fax: (404) 381-0048 Contact: EDAC-92 Secretariat, CEP Consultants, 26-28
Albany St, Edinburgh EH1 3QH, Scotland, UK, 44-31-
3305 Breckinridge Blvd, STE 100 Duluth, GA 30136 557-2478, Fax 44-31-557-5749. Circle 369
Wanafactaning quality froducts in the U.S. for 15 yeare
CIRCLE NO. 17
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Lurking right there in the
VMEbus designer’s bag of
powerful tricks is the over-
looked, under-utilized and
very potent VSB with all

of its board and system
enhancing features. There’s
even a complete range of
VME/VSB boards just wait-
ing to be designed into a
superfast, super-flexible

system...right now.

Radstone reveals
an ancient techmque
for designing an

ultra high performance
VME system...now.

A multiple systems-within-a-system architecture forming
tightly coupled sub-systems capable of independent and
parallel operation.

The VME Sub-system Bus gives you...

o A proven system solution that’s multi-vendor sourced and industry
accepted.

e Highly flexible multiple bus capability today.

e Multiple systems within a system.

e Wide range of products: CPUs, I/O and memory.

e Freeflow+ architecture that eliminates system bottlenecks.

e Increased system efficiency: VSB for data/VME for message passing.

If you're looking for a way to get next generation bus architecture per-

the world’s most complete line of VME/VSB processor, I/O and memory
boards and the world’s only line of Freeflow + architecture boards. Call
us to take advantage of the ancient wisdom of VSB...now.

Radstone Technology Corporation

20 Craig Road, Montvale, NJ 07645-1737
Call Toll-Free: (800) 368-2738

Eastern Region: (201) 391-2700 .
Central Region: (708) 304-0202

Western Region: (408) 727-4795

CIRCLENO. 18

formance right now, look at VSB. Radstone will support your efforts with
|
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CALENDAR

REAL-TIME March 24 - 26
MULTITASKING NEPCON Electronics ==NEPCON—
KERNEL National Exhibition Centre, ELECTRONICS
Birmingham, England, UK. “ﬁt
8086/88, 80x86/88 68000/10/20 This three-day show features
80386 Z80, 64180, 8080/85 hundreds of exhibitors plus eight different clinics and
forums including: the ATE Center; the surface-mount
® Fast, reliable operation B |ntertask messages clinic for surface-mount problems; the EMC forum; anti-
m Compact and ROMable ® Message exchanges static clinics for the best methods to prevent damage from
m PC peripheral support ® Dynamic operations electrostatic discharges; and the design center featuring
m DOS file access — task create/delete the latest in microcontrollers, transputers, semiconduc-
m C language support — task priorities tors, and ASICs. Contact: A-Z International Sales,
® Preemptive scheduler — memory allocation Amanda Blaskett/Zena Coupe, 70 Chalk Farm Rd, London
® Time slicing available ® Event Manager NW1 8AN, UK, 44-71-284-3171, Fax 44-71-284-3174.
m Configuration Builder m Semaphore Manager Circle 370
m Complete B List Manager J R e N R R T
documentation April 6 - 9
No Royalties Comdex/Spring "92 : 5
JINSTANT DATA Accssss(:;:\l;c:ux(l:.o(gfnlrzlnsu-gae:g DOCUMENT NO. 1036 McCormick Place, Chicago, IL. @@@m@%/ sp"“g
mancaionly _ s7sus  KADAK Products Ltd. This year's show for resellers mmmismscrmm s reommisior
AMX 86 $3000 US 206-1847 West Broadway and end users is devoted to programs that realize the
(Shipping/handling extra) vancouver, B.C., Canada potential of the desktop computer. Comdex has four pro-
V6J 1Y5 grams with more than 90 sessions aimed at the desktop
Call for prices for Ak Telephone: (604) 734-2796

user: corporate solutions; network computing and
Unix/open systems; multimedia; and imaging systems.
CIRCLE NO. 19 Attendees will be able to visit the Windows World ’92
exhibit as well as over 900 Comdex exhibits. Contact: The
Interface Group, 300 First Ave, Needham, MA 02194-
2722, (617) 449-6600, Fax (617) 449-2674.

other processors. Fax: (604) 734-8114

Circle 371
o 1n n
The Ultimate "How 10" Book e
XWorld N
- 1
Sheraton New York, NY. XWorld is the >.<

largest conference and exhibition devoted to
the X Window System. Over 40 technical and
managerial sessions will be offered as well as exhibits.
Tutorials will include: “Using the X Toolkit,” “Widget
Writing,” “Debugging X,” “System Administration,” “C++
Programming,” and “Windows for X Programmers.” Con-
tact: SIGS Publications Group, 588 Broadway, Suite 604,
New York, NY 10012, (212) 274-0640, Fax (212) 274-0646.
Circle 372
April 28 - 30
AFCEA Europe Spring Symposium and
Exposition
Hotel Melia Castilla, Madrid, Spain. This
conference on simulation and high tech-

WORILD
1 he X Into Ne lxﬂ‘i&

With Molex’s new full-line catalog #920, you get the ultimate

“how-to” book. How-to solve your unique design problems. nology C°I will explore how to solve a broad range of CJI
How-to lower your total applied costs. And how-to meet operational, training and system design problems. The
your specific delivery and quality requirements. five major session topics include: “Simulation and model-

So if you're wondering “how-to” get your hands on ing in support of C°I system design and optimization,”

the most advanced interconnect technology, call or write

) with subsessions on future NATO communications net-
Molex today for our new full-line catalog.

works and more. Other topics discussed will be modeling
and simulation as tools for operation analysis; simulation
molex’ in support of cost-effective training; and technologies that
support simulation and modeling. Contact: J. Spargo &
Associates, 4400 Fair Lakes Court, Fairfax, VA 22033,

Bringing People & Technology Together, Worldwide™ (703) 631-6200, Fax (703) 818-9177. Circle 373

Molex Incorporated 2222 Wellington Ct., Lisle, IL 60532 Tel: (708) 969-4550 Fax: (708) 969-1352

CIRCLE NO. 20
24 MARCH 1992 COMPUTER DESIGN



Accelerate Your Ethernet Solution With The Power Of Partnership.

When you team our high performance networking products with the solutions-driven approach we call
The Power Of Partnership’, you get a complete Ethernet networking application that delivers faster, more
efficient, more reliable communications. At CMC, we believe that by working together we can help you hurtle
past any networking challenge.

For over a decade we’ve been providing high performance products to the worlds leading computer
companies. The Power Of Partnership at CMC means you can place your trust and confidence in our products
and our people.

Our Ethernet adapters for VMEbus, MULTIBUS™ and ISAbus provide a full range of solutions: from
our FXP" series — featuring CMC5 highest performance adapters — to the intelligent ENP series that includes
10 BASE-T support; plus, complete TCP/IP and GOSIP-compliant OSI solutions for UNIX" systems and

drivers for real-time operating systems such as pSOS+, VRTX™ and VxWorks™

To accelerate to new levels of connectivity bring The Power
Of Partnership on board. Call 1-800-CMC-8023.

The Leading Intelligent Ethernet Adapters.

A Rockwell International Company

125 Cremona Drive, Santa Barbara, CA 93117, Phone: 1-805-562-317.3

1-800-CMC-8023 FAX: 1-805-968-64.78 In Europe: 44-81-577-2800

The Power Of Partnership, FXP and CMC are trademarks of CMC.
INSTANT DATA ACCESS (IDA) DIAL (817) DOCUMENT NO. 1023

UNIX, MULTIBUS, pSOS +, VRTX and VxWorks are trademarks of USL, Intel Corporation. Software Components Group, Ready Systems., Inc. and Wind River Systems. Inc., respectively
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Ironics IV-3234
Very Intelligent S10

40 MIPS SIO, 16

Finally, a smart SIO board that puts the intelligence where it really counts:
on the serial communications controllers. A full 40 MIPS worth!

The result? Processor power to spare. The on-board 68030 is free because
each channel has its own DMA and 16 byte FIFO controlled by a RISC core.
With all 32 channels operating simultaneously at 64-Kbits/sec, over 95% of
the main CPU’s bandwidth is still available. Now that’s intelligent!




orts. Free ‘030.

The Ironics IV-3234 is not only smart, it’s flexible. Standard features
include synchronous and asynchronous modes, 1 or 4 Mbytes of fast
DRAM, and the most powerful VME interface in the industry.
SCSI/Ethernet, VSB and higher speed ports are optional. Choose

from among the best development environments and real-time kernels.

So make the smartest choice for intelligent SI0... the Ironics 1V-3234.
Call our VME Products Hotline today 800-334-4812.

IRONICS Incorporated 607.277.4060
798 Cascadilla Street Fax 607.272.5787
Ithaca, New York 14850 USA Telex 705742

Incorporated

——
———
——
T———
——
—
T

CIRCLE NO. 22




“Tadpole is extremely
responsive, very thorough
and, most importantly,
played a key role in our

development program.”
Mr. Tom LeBlanc,
Principal Systems
Engineer
Polaroid Medical

Imaging Systems

TADPOLE CUSTOM DESIGN
FOR SINGLE BOARD COMPUTERS

DontCompromise

Your Next Den.

It's your product. Your market
window.

So why compromise by
settling for less than what you
really need in a single-board
computer?

When off-the-shelf boards
don’t meet all of your specifica-
tions, there’s no reason to
accept costly or inefficient
workarounds. There’s a better
alternative: Tadpole Technology’s
Custom Design Services.

The OEM’s Partner

Since 1985 we've helped
OEMs like you build better
products— and meet critical
market opportunities — by
designing and building custom
computing engines that meet
exact specs.

Our customers include some
of the world’s largest companies,
who have turned to us with
applications ranging from
process control and flight
simulation to application-
specific graphics and airborne
communications.

Built To Your Specs

CISC or RISC. VME or
Multibus II. Real-time or UNIX".
Whatever your requirements,
Tadpole has the expertise to

design
industry-standard,
single-board computers
that fit your application
needs. We complement our
design services with state-of-
the-art semiconductor packaging
techniques and advanced
surface-mount assembly.
Integrated software is a major
component of Tadpole custom
design. We have one of the
world’s most experienced UNIX
software porting teams, with 13
ports completed. We also support
real-time operating systems.

The Team Approach

When you work with Tadpole,
the Custom Design team serves
as an extension of your company.
Our team becomes your team,
helping you optimize the use of
your internal resources. This
reduces your investment in
product development and
improves your time to market.

Computing Without Compromise

%" From specs to

; f final design typically
" takes only 20-28

weeks.

Technology and
teamwork. It's all part of
the Tadpole approach to custom-
built, single-board computers.
And it all adds up to one thing:
computing without compromise.

Should you settle for
anything less?

For information on Tadpole’s
Custom Design Services, call in
the U.S.:

800-232-6636

Cambridge, England
0223 423030

Paris, France
(1) 60 86 27 92

Tadpole Technology offers an extensive
range of single-board computers and
graphics processors, in addition to
Custom Design Services.

UNIX is a registered trademark of AT&T.
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Abe Hirsch

on: VME
vs. PLUS

Open VMEbus systems offer a number of
advantages over proprietary programmable
logic controls (PLCs) and other closed com-
puter systems now used in factory-automation and
process-control applications. Among these advan-
tages are higher performance, lower cost, higher lev-
els of integration, superior connectivity, and a broader
selection of hardware and software.

Despite these advantages, VMEbus vendors have
found both factory-automation and process-control
applications tough to crack. One reason is the exten-
sive hand-holding by suppliers of proprietary sys-
tems, particularly in the process-control market. For
example, distributed control system (DCS) vendors
often provide complete cradle-to-grave support, from
hardware/software design and integration to mainte-
nance, service and even operator training.

By taking complete control of the design, integra-
tion and maintenance processes, suppliers of propri-
etary systems have created a strong dependency
among their customers. The downsizing of engineer-
ing staffs that has occurred in many factories has
increased this dependency, making engineers even
more reluctant to shake off their proprietary bonds.

For their part, suppliers of VMEbus products have
done little to entice neophyte factory and process-con-
trol engineers to experiment with open systems. From
a hardware standpoint, configuring and integrating
VMEDbus systems using boards from multiple vendors
still requires considerable expertise, particularly in
applications requiring multiple CPUs and bus mas-
ters. Most VMEbus board vendors lack the resources
and commitment needed to guide an inexperienced
factory or process-control engineer through the sys-
tem-integration process.

An equally significant problem has been a lack of
suitable vertical application software. Factory-auto-
mation and process-control engineers have grown
accustomed to turnkey application-development en-
vironments that require little or no programming

Abe Hirsch, general manager, Heurikon,
Madison, WI

expertise. Most vendors of VMEbus board-level prod-
ucts, by contrast, still deal in components, providing
only basic system-level software such as real-time
operating systems, compilers and debuggers.

l Open systems gain a foothold at high end

Despite this lack of vision among VMEbus vendors,
VMEDus systems are beginning to gain a foothold,
particularly in high-end applications. One reason
is a growing dissatisfaction with the high cost of
proprietary systems, not only for the base system
but for post-installation commissioning and refine-
ment, upgrades, maintenance, and other support
services. Just as mainframe and minicomputer us-
ers did in the late 1970s and 1980s, process-con-
trol and factory-automation engineers are looking
for less expensive solutions that limit their expo-
sure to a single vendor.

Another reason that open systems are gaining a
foothold in high-end distributed factory-automation
and process control applications is growing applica-
tion complexity. In many applications, proprietary
systems have hit a wall, not only in terms of perfor-
mance but also of connectivity and their ability to
integrate an increasing range of noncontrol functions.

A significant reason for the lackluster performance
that most proprietary systems offer is the ground-up
design approach that PLC and DCS vendors take—
from the CPU boards and backplanes to the I/O and
networking subsystems. This ground-up approach
makes it more difficult for DCS and PLC vendors to
take advantage of technology advances. For example,
while designers of open VMEbuses are already begin-
ning to integrate 32- and even 64-bit RISC processors,
DCS vendors are just now making the transition from
the 80386 and 68010 to the 68020.

COMPUTER DESIGN MARCH 1992 29



# TECHNOLOGY VIEWPOINT: VME vs. PLCs

PLCs have also failed to keep pace with advancing
technology. Most high-end PLCs, for example, are
only about 30 percent faster than an 8086 PC when
executing ladder logic control programs—not too im-
pressive when you consider that PLCs are optimized
for running such programs.

Another significant limitation of PLCs which re-
sults in decreased performance is a lack of general
programming flexibility. While ladder logic provides
an effective means of expressing the simple combina-
torial logic required for a digital control panel, it
doesn’t provide an effective means of expressing func-
tions such as analog control, math, PID (proportional
plus integral plus derivative) loops, and batch process
control. When these functions are implemented on a
PLC using ladder logic—typically via patches—per-
formance degrades considerably.

B Limited I/0 and networking capabilities

In addition to providing poor base-level CPU perfor-
mance, PLCs and distributed process-control sys-
tems offer limited
I/0 and networking
capabilities. Most
DCS systems, use
proprietary net- —
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Communications
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ted via relatively
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ling simple I/0
switches, these low-
bandwidth serial
connections make

it difficult for PLLC- Using ETI’s menu-driven Threads flow control program, which runs on
based systems to Heurikon’s 68030-based VMEbus CPU board under 0S/9, factory-automation
access data from and process-control engineers can build sophisticated control programs

analog I/O sources without writing a line of C code.

As factory applications grow beyond simple control
and integrate diverse functions such as machine vision
and bar code reading, the need for extensible open
systems with diverse data-acquisition, I/O and connec-
tivity capabilities is becoming more evident. Relative to
proprietary computers, systems with open architectures
such as VMEbus offer several advantages.

First, VMEbus systems provide higher baseline
CPU performance, letting designers select from a
broader range of standard high-performance CISC
and RISC CPUs. Moreover, if a designer’s application
demands more horsepower he or she can easily in-
crease the system’s performance level by adding more
CPUs, all of which communicate with each other via
acommon high-speed backplane, to the VMEbus rack.

Most PLCs and closed process-control systems, by
contrast, arelimited to a single CPU. Ifdesigners need
higher performance, they must string together mul-
tiple systems, which must, in turn, communicate with
each other via relatively slow serial connections or
other LANS.

VMEbus CPUs
also boost system-
level performance
by providing greater
flexibility. While
PLCs are optimized
for executing ladder
logic, general-pur-
pose CISC and RISC
CPUs can execute a
broad range of func-
tions efficiently—in
addition to ladder
logic. Just as impor-
tant, they support
multitasking, which
lets a single CPU
execute multiple
functions simulta-
neously in real time.
This reduces cost
by minimizing the
number of CPUs re-
quired for an appli-
cation, and boosts
performance by re-
ducing interproces-
sor communications

and to communicate
in real time with
other computer systems. This, in turn, makes it dif-
ficult to incorporate PLCs into real-time closed-loop
systems that perform functions such as statistical
process control and statistical quality control and
derive data from external devices such as bar code
readers and machine vision systems.

PLC and DCS vendors have made a half-hearted
effort to address the connectivity issue. Many provide
communications bridges that link their proprietary se-
rial I/O connections with standard LANs such as Arcnet
and Ethernet. Unfortunately, this approach is ulti-
mately constrained by the low bandwidth of the serial
connection and the overhead associated with converting
between the PLC serial and network protocols.
Moreover, these bridges are often very expensive.

and minimizing the
data that must be
moved around the system.

In addition to providing higher baseline CPU per-
formance, VMEbus systems provide higher-perfor-
mance data-acquisition, I/0 and networking
capabilities. This is true not only for the devices
themselves, but also for the communications channels
used to connect the devices with each other and the
host CPUs.

In a VMEbus system, the CPU communicates with
other CPUs, I/O and data-acquisition devices via a
common 40-Mbytes/s backplane. Communications
with remote devices are easily implemented by addin,
network adapter cards for high-speed networks su(‘g
as Arcnet, Ethernet and even FDDI (Fiber Dis-
tributed Data Interface, a 100-Mbit/s fiber optic
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LAN). Because the network and CPU cards are linked
via a common backplane, data transfers between the
VMEDbus rack and remote devices can be conducted
at the full rated speed of the network.

Probably the most significant advantages of us-
ing an open architecture such as VMEbus are ex-
tensibility and the widespread availability of
third-party hardware and software. With a VME-
bus system, designers can select from a limitless
array of CPUs and coprocessors, graphics and im-
aging devices, I/0, networking and data-acquisition
boards, and specialized control functions. They can
also select from a wealth of software products,
including real-time operating systems, compilers,
cross-development tools, debuggers, and vertical
application packages. This selection makes it easy
to modify and upgrade a system, and reduces de-
pendence on a single vendor.

The wide selection of hardware and software also
helps to make the market more competitive and create
economies of scale, both of which help keep prices
down. Typically, a distributed control system based
on off-the-shelf hardware and software costs about 60
to 80 percent less than an equivalent proprietary
system from a DCS vendor.

A proprietary DCS operations console, for example,
costs between $50,000 and $80,000. A Sun worksta-
tion with an off-the-shelf process-control package, by
contrast, costs about $15,000 and delivers equiva-
lent—or better—functionality and performance. Sim-
ilarly, DCS vendors charge between $250 and $400
per analog or digital I/O point. An open systems
vendor, by contrast, offers the same I/O for from $50
to $100 per point.

While the migration to open systems is inevitable,
PLC and DCS vendors are for the most part making
only half-hearted efforts to unbundle their systems.
Some DCS vendors, for example, now let customers
use a DEC or Sun workstation as an operations
console and development platform. They have yet to
open up their backplanes, however, maintaining a
firm hold on the front-end control and I/O functional-
ity. PLC vendors have been somewhat more willing
to open their systems.

B The missing link

To capitalize on the opening left by proprietary sys-
tems vendors, VM Ebus vendors will have to simplify
the migration path and provide an integration and
development environment more akin to that offered
on the PC. That means delivering interoperable hard-
ware and software components that can be installed
without writing C code (for example, to select address
maps and interrupt vectors) and that offer integration
and debug assistance when users encounter road-
blocks. It also means offering vertical factory-auto-
mation and process-control software that’s compara-
ble to what'’s offered with closed systems and that can
be used by engineers with little or no programming
experience.

Because of the diversity of its CPU, I/O and oper-
ating system options, VMEbus systems may never
provide the seamless plug-and-play environment of-
fered by the PC. Progress is being made in several
areas, however. Interoperability problems, for exam-
ple, are diminishing as more sophisticated VMEbus

systems are deployed in the field and vendors take a
greater role in the system-integration process.

Significant progress is also being made in the area
of standards, particularly with regard to device driv-
ers and application interfaces. Today, one of the most
significant obstacles to simplifying integration in the
VMEDbus market is a lack of standardization among
real-time operating systems, both at the device and
application levels.

To help simplify the task of system integration,
while preserving the versatility offered by the wealth
of real-time operating systems, new standards are
being developed that will provide common device
driver and application interfaces. The device driver
standard, known as OBIOS (Open Basic I/O System),
will create a common set of I/O system calls that will
enable a single device driver to work with any OBIOS-
compliant operating system. Similarly, Posix will pro-
vide a common set of application-level system calls
that will enable Posix applications to run on all Posix-
compliant real-time operating systems.

The emergence of efficient Posix-compliant real-
time Unix operating systems may simplify matters
even more by letting designers develop and execute
applications on a single system. The emergence of
efficient real-time Unix will also reduce the need for
proprietary real-time operating systems and will
unite the industry around a single dominant operat-
ing system standard—just as DOS did in the PC
world.

In the past, poor real-time performance has limited
the use of real-time Unix. With the performance and
efficiency of real-time Unix approaching that of pro-
prietary kernels, however, the future of the latter may
be short-lived. The Posix standard, which is heavily
based on Unix, is a harbinger of this trend.

0l More powerful tools

To really entice engineers who are used to turnkey
development environments, VM Ebus vendors are go-
ing to have to offer comparable environments. In
addition to the assemblers, compilers, bundled real-
time operating systems, and cross-development tools,
VMEDbus vendors will have to provide vertically inte-
grated software packages that use familiar process-
control terminology and can be quickly mastered by
engineers with little or no programming experience.

Some of these vertically oriented application pack-
ages are beginning toemerge. Agood example is Event
Technology’s (Indianapolis, IN) family of CASE tools.
Available for a wide variety of open systems, the tools
currently run under OS/9 on Heurikon’s 68030- and
68040-based CPU boards. A port to Heurikon’s
HKLynx real-time Unixis planned for the near future.

With the ETI CASE tools, engineers with no previ-
ous programming background can quickly build so-
phisticated distributed process-control systems.
Using the icon editor, designers build applications by
selecting objects with a mouse, popping them up on
the screen and interconnecting them to define control
relationships. Objects may be selected from a library
of preexisting objects including PID controllers, lad-
der logic, an ISA symbol set, coils, contacts, timers,
and analog inputs and outputs. Designers can also
create their own objects.
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Until now, DOS and
couldn't run

Intmducing IRMX® for Windows: that lets DOS and iRMX software work together to
Real-Time Windows™for PCs. generate powerful applications.
Running DOS or Windows" and real-time on a This reliable operating system takes full
PC used to create some rather formidable challenges advantage of the protected-mode features of the
After all, you could only run one at a time. popular Intel386™architecture. So it opens new
Fortunately, there’s a whole new direc- avenues for cost-effective solutions.
tion in real-time processing. It’s called iRMX® Of course, iRMX for Windows also
for Windows. And it’s a proven environment AWARD opens some powerful options for software

© 1991 Intel Corporation. iRMX is a registered trademark and Intel386 and Real-Time Windows are trademarks of Intel Corporation. *Windows is a trademark of Microsoft Corporation.
iRMX for Windows is an EDN Innovation of the Year Award winner for 1991.




real-time applications

concurrently;

engineers. Like bringing the huge installed base of
DOS applications, tools, and the popular Windows
environment to real-time development. What’s
more, as a developer, you’ll receive professional
support from Intel engineers.

All of which is important when you’re racing
to bring your application to market.

So make the shift to iRMX for Windows.

Call 1-800-GET-iRMX and ask for Lit. Packet #1A.
You’ll receive our Real-Time Response Kit. And
give your next application some serious momentum.

intgl.

The Computer Inside.™




l TECHNOLOGY DIRECTIONS

CAE/CAD TOOLS

Complex PCBs force designers
to reconsider placement tools

Mike Donlin, Senior Editor

o bolster their arguments, CAE
T vendors cite statistics showing

that when a PCB is only 20
percent complete, about 80 percent
of the decisions have been made that
will affect the final product’s perfor-
mance and cost. It stands to reason,
they argue, that CAE can help a
designer choose and place compo-
nents on a board and ensure that the
needs of the other design disciplines
are taken into account when these
early, critical decisions are made.

Designers have resisted what
they consider to be this “Big
Brother” approach, arguing that hu-
man expertise is too formidable for
any CAE tool to rival. But as PCBs
get more complex and clock speeds
exceed 50 MHz, design constraints
are getting far too numerous for en-
gineers to consider, and many of the
man-versus-machine arguments
start to favor the machine.

“Layout engineers and mechani-
cal designers are running into the
electrical impacts of their deci-
sions,” says Shiv Tasker, vice-pres-
ident of marketing for packaging
and interconnect at Cadence De-
sign Systems (San Jose, CA). “It’s
impractical for them to learn elec-
trical engineering, and the electri-
cal engineers don’t have the time
to learn mechanical engineering.
The solution to this dilemma is
smarter tools that can guide the
decision-making process.”

B Layout system for PCBs

To this end, Cadence has just un-
veiled Allegro CBD (Correct By De-
sign), alayout system for PCBs, mul-
tichip modules (MCMs), hybrids,
and multiwire boards. The first
product released since Cadence
merged with Valid Logic Systems,
the tool assigns design and technol-

ogy constraints early in the design |

process and enforces them through-
out the development cycle. These
constraints are grouped into sets ac-
cording to the types of elements
they control. Specific constraints
could be geared toward manufac-
turing or signal-to-noise ratios, for
example, and would address compo-

nent spacing restrictions required
by board assembly equipment or net
impedances, timing and allowable
noise to ensure signal integrity.
While the concept of a con-
straints-driven layout tool sepa-
rates Cadence’s product from many |
post-layout analysis tools you |
could buy, it also might prove un-
settling for those of you who be-

mﬁqt mom2_16.brd | Project: /hom

{.ens 2

| hard time just getting all the compo-
' nents on the board where they be-
long. We're working on an analog
design, for example, where each
component must be placed precisely
to get all the lines the correct length.

| At present, that’s still best handled

with engineering expertise.”
Though vendors such as Cadence
hold out the promise that their
placement tools can incorporate
complex design rules into the layout
process, many designers are wary of
the possible setup time that such a
tool might require. “Most of the
placement tools I've seen can give a
designer a part for placement that

With the Allegro CBD Constraints Editor from Cadence, design and methodology defi-
nitions are established at the outset of the product-development cycle to drive all lay-
out functions and ensure correct design. Stored in EDIF-like syntax, these constraints
provide design process control. As illustrated on this screen, constraints may be al-
ways enforced, deferred or not enforced at all.

lievethat acomputercan’tbringthe |
same intuition and experience to the
design process that an engineer can.
This isn’t to say, however, that PCB
design complexity is going unnoticed.

“PCBs are exhibiting all kinds of
effects that make them difficult to
place and route,” says John Umina,
president of ProDesign (Newton,
MA), a PCB design bureau. “And if
the EDA vendors improve their
tools, I'm sure we’ll use them. But
rlght now, placement tools have a ‘

has the most connections to the com-
ponents that are already placed on
the board and that’s helpful,” Umina
says. “But if a tool is hard to use,
engineers are always going to prefer
placing things by hand.”

H Easy and fast

EDA vendors are answering these
objections in two ways. First, by in-
corporating window and spread-
sheet interfaces, they promise to
minimize the learning curve associ-
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IKOS File: Case No.101
The Accelerated VHDL Solution

I got a tip that a major military contractor had to simulate a
system defined in VHDL at the behavioral level. The problem
was, they had to process a minute of real time data through the
design to verify it. Using a SPARC 2 with enough memory for a
herd of elephants, it still would have taken months. But these
guys simulated that minute of real time data on the entire
design in a few hours. How? Turns out they were a beta site
for the new IKOS VHDL Accelerator. The brass was impressed.

Check out the details. And if they ask you where you heard
about IKOS, just say, “A little bird told me.”

® For a free copy of the complete technical case file,
m IKOS Call: 1.800.952.6300 ext K11. IKOS Systems, Inc.,

SYSTEMS 145 North Wolfe Road, Sunnyvale, CA 94086

IKOS, Tue CHoice ForR SysTem Lever VERIFICATION



H TECHNOLOGY DIRECTIONS

CAE/CAD TOOLS

ated with CAE tools. The Visula
PCB design tool from Racal-Redac
(Mahwah, NJ), for example, uses an
Open Software Foundation Motif-
like user interface with a “tool bar,”
making the system accessible to the
casual user. You can perform any
Visula operation by selecting an
item on the bar and calling up a list
of permissible operations on that
item. You can then set, review and
control the parasitic parameters of
the design. According to Racal-
Redac, this option can give you im-

and fatigue analysis,” says John
Roth, vice-president of sales and
marketing at Pacific Numerix. “So it
certainly seems worth any time
spent setting up a list of priorities
previous to running the tool.”

No matter how complex PCBs get
or how much assistance EDA ven-
dors want to render, one thing is
clear—designers are never going to
be satisfied with a purely automatic
tool that removes them from their
designs. Constraints editors, place-
ment tools and autorouters must be
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In the Manufacturing Advisor/PCB by Mentor Graphics, the overall analysis window
in the background includes initial manufacturing ratings in four areas. The red text in
the density column indicates a critical problem with component placement density.

The sheet in the foreground shows that the
natives and found a solution as seen in the *

user has interactively tested design alter-
“What-If Producibility Rating” window.

mediate access to all design, analy-
sis, layout, and manufacturing tools
in the environment suite with a min-
imum of learning effort.

In addition to ease of use, EDA
tools are applying raw compute
power to the tasks at hand, effec-
tively turning aside arguments that
setting up the tool’s parameters isn’t
worth the time. Pacific Numerix (La
Jolla, CA), for example, cites bench-
marks that show that its PCB Ex-
plorer tool can place a 250-compo-
nent board in less than a minute.
“That placement carries with it
rules for signal integrity, thermal

selective in removing that authority
or they will surely be rejected by the
design community. Cadence has
been careful to retain that flexibility
in its new Constraints Editor by let-
ting constraints always be enforced,
deferred or not enforced at all.

| Up the design cycle

Although battles are still raging on
the PCB placement front, EDA ven-
dors are convinced they can provide
compute power even earlier in the
design engineer’s decision-making
process. Prior to placement, design-
ers make decisions about component

selection based on size, power con-
sumption, availability, cost, and re-
liability. As the component count for
PCBs increases, the complexity of
these decisions also grows.

One product that addresses this
problem is the Manufacturing Advi-
sor/PCB from Mentor Graphics (Wil-
sonville, OR). The tool informs you
about parts-related manufacturing
problems during component selec-
tion. You can use the tool to perform
“what-if” analyses to test the effects
of recommended design alterna-
tives. Prior to beginning schematic
capture, you can enter a parts list
and perform a preliminary analysis.
As components are added to a de-
sign, the tool monitors the consump-
tion of the available placement area
and, if exceeded, will identify those
components that could be mounted
in an alternative configuration with
a smaller footprint.

Mentor hopes that, as tools such
as the Manufacturing Advisor infil-
trate the domain of the design engi-
neer, they will filter down through
the placement, routing, test, and
manufacturing stages of PCB devel-
opment and set the stage for EDA’s
acceptance in all those areas. The
issue is primarily one of trust, be-
cause designers live and die by how
well their ideas are translated to
working products, not by how well
they’ve embraced EDA.

“There will always be people who
won’t believe that automatic tools
can ever best a human designer,”
says Ralph Zak, director of market-
ing for Mentor’s PCB division. “But
on a board with 400 components and
high-speed clock lines, the design
rules can get overwhelming in a
hurry. EDA vendors have to remem-
ber, however, that the object isn’t
getting high performance from a lot
of tools, it’s getting high perfor-

mance from the circuit.” |
For more information about the technol-

ogies, products or companies mentioned in

this article, call or circle the appropriate
number on the Reader Inquiry Card.
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OS-9000. Bringing Economy of Design

to Industrial 386 PC Developers.

f 386/PC-D

Now, real-time high-performance system
software is available for your industrial PC.
Microware Systems Corporation, the
world’s leader in real-time VME system
software, brings an economical real-time
solution to industrial PC developers. In-
troducing OS-9000;" the first real-time
operating system designed to unleash the
power of your 386™ hardware.

Real-Time Response To
Control Multiple Tasks

Why waste the power of your 386 by letting
it control only one function at a time?
Unlike PC-DOS, OS-9000 is a true multi-
user and multi-tasking real-time operating
system. Now you can utilize a single PC as a
powerful time-sharing system able to control
multiple processes simultaneously. And by
using industry-standard protocols (like
Ethernet and Arcnet), OS-9000 allows PCs
to be interconnected and connected to dif-

MORE CHOICES - MORE OPTIONS - TOTAL SUPPORT

ferent computers to exchange data quickly
and easily. This versatility tremendously in-
creases your productivity, while it reduces
development time and equipment costs.
Plus, interfacing to standard or custom [/O
controllers is a snap.

Get 0O5-9000 Today

Pre-configured versions of OS-9000 are now
available for your 80386™ PC-compatible
hardware. These systems include integrated
development tools such as a “shell” user
interface, over 70 powerful utilities, a super-
lative C compiler, a C source-level debugger
and a screen editor. Your full-featured, “plug-
and-play” OS-9000/386 system is now avail-
able for just $995.

Call Microware® today to order your copy
of OS-9000. Or order a FREE copy of the
OS-9000 Catalog (your complete guide to
the OS-9000 Real-Time Operating System).

CIRCLE NO. 24

I8/ PC-DOS

Call Microware Today!

1-800-475-9000

In California, call (408) 980-0201

——ucojoe_—

MICROWARE SYSTEMS CORPORATION

1900 N. W. 114th Street » Des Moines, lowa 50322
Phone: (515) 224-1929 * Fax: (515) 224-1352

PC-DOS is a trademark of IBM. 80386 and 38
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COMPUTERS & SUBSYSTEMS

Warren Andrews, Senior Editor

First Futurebus+ products
debut at Buscon
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Digital’s Jim Duval mans the company booth at Buscon. According to Duval, the major
ingredients needed to launch Futurebus+ as a successful bus platform are present.

ucts—chips, boards, back-
planes, systems, development
platforms, and software—made
their debut in February at a special
showing hosted by the VME/Future-
bus+ trade association during Bus-
con 92 West (Long Beach, CA). All
told, some 20 manufacturers lined
up to show their available products
and, in many cases, to announce new
ones.

Almost two years ago, Digital
Equipment Corporation (Maynard,
MA) joined with a number of other
companies at the Futurebus+ roll-out,
but the specification was incomplete
at that time and there was no hard-
ware to show. Now, says Jim Duval,
DEC’s Futurebus+ program manager,
the major ingredients needed to
launch Futurebus+ as a successful
bus platform are present. The main
ingredient is a solid specification, well
defined in the IEEE-896.1 Protocol
document and the A, B and F profiles
in the IEEE-896.2 Physical Layer and
Profiles document.

T he first real Futurebus+ prod-

The other essential ingredients,
according to Duval, are commercial
availability of interface and control-
ler ICs, boards from different ven-
dors, a development platform for bus
and applications analysis, software,
and systems.

B Premiere event

One highlight of Buscon was the world
premiere of a complete DEC computer
system using a fully operational Fu-
turebus+ (Profile B) as the I/O bus.
The premiere was doubly remarkable
for unveiling the company’s latest
developmental RISC microprocessor,
Alpha. The architecture of Alpha was
disclosed later in the month at the
International Solid State Circuits
Conference (San Francisco, CA).

In addition to its main computer
system, DEC demonstrated other
products based on Futurebus+ tech-
nology, including a network router
and communications and storage
controllers.

Not to be outdone, Raytheon
(Lexington, MA) displayed a high-

performance workstation based on
the Futurebus+ and Safenet open
standards. One of the original con-
tractors in the Navy’s NGCA (Next-
Generation Computer Architecture)
program, Raytheon expects to
launch a full set of commercial ven-
tures in the immediate future.

0 For wantof a chip

Handling the bus interface and
board controller functions on Fu-
turebus+ boards are chips from
National Semiconductor (Santa
Clara, CA), Newbridge Microsys-
tems (Kanata, Ontario), Signetics
(Sunnyvale, CA), and Texas Instru-
ments (Dallas, TX).

National, the inventor of back-
plane transceiver logic (BTL) and
one of the pioneers in Futurebus ac-
tivity, announced increased perfor-
mance levels for its existing data and
handshake transceivers. The
hardware now boasts typical propa-
gation delays as low as 3 ns. In addi-
tion, the company announced its first
protocol controller chip, the DS3805.
The chip was codeveloped with New-
bridge and will be marketed and pro-
moted by both companies.

Until now, National has been re-
luctant to offer a protocol controller
because the specification was still
fluid. Phil Hughes, National’s world-
wide product manager for high-per-
formance bus products, says the pro-
tocol controller’s architecture was
developed in response to real system
needs, not those perceived during
early revisions of the preliminary
specification. The National control-
ler is designed to implement the full
Profile B protocol and has many of
the hooks needed for Profile A com-
pliance. National has not yet imple-
mented the noncompelled, or
packet, mode in its controller ICs.
Hughes says the company is waiting
until the specification is completed
before building silicon. “This will
save us and the board designer a lot
of problems going forward,” he adds.

National’s chips are already ap-
pearing on boards; the company
showed products from at least a
half-dozen board makers who were
using its silicon. Among them was a
DEC board from its Hastings net-
work controller project.

Signetics and its second source,
Texas Instruments, were also much
in evidence. Signetics was showing
off its family of interface chips, com-
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AWESOME|

TEK-AT3
386DX HALF-SIZE PC/AT

We think this is the best way to describe the new TEK-AT3 all CMOS 386DX
single board computer. And rightly so. Because the TEK-AT3 comes standard
with a powerful 33 Mhz CPU, high performance Cache memory, and a capacity to
support up to 16 Megabytes of DRAM.

Plus, you get all the bells and whistles you've come to expect from conventional
PCs: hard disk interface, floppy disk controller, serial and parallel ports.

And like all Teknor computer cards, the TEK-AT3 benefits from the latest inno-
vative technologies. Options like 1 Meg of onboard programmable Flash EPROM,
1 Meg of battery-backed SRAM, and the ability to boot from Flash EPROM disk
offer possibilities never before conceived on a 7 x 4.7" PC/AT form factor.

In fact, when you consider all the advantages the TEK-AT3
will bring to your system designs... you'll think it's
awesome, too!

Call us today at 1-800-387-4222
for your free literature package.

e

L
l l MICROSYSTEMS INC.

P.O. Box 455, Sainte-Therese (Quebec), Canada J7E 4J8 ® Tel: (514) 437-5682 ® Fax: (514) 437-8053
INSTANT DATA ACCESS (IDA) DIAL (617) 494-8338 DOCUMENT NO. 1028
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pelled and noncompelled parallel
protocol controllers, arbitration con-
troller, packet-data FIFO, and 7-, 8-
and 9-bit transceivers. Similarly, T1I
announced a family of devices in-
cluding an arbitration bus controller
and I/O controller, as well as trans-
ceiver products. TT expects to start
sampling these parts during the
first half of 1992.

as a subcontractor to Litton, for
whom Force developed an Intel
80486-based CPU board. What
Force has come up with for the com-
mercial market appears to be more
than what was called for by the
NGCA project. Its FCPU-486 mod-
ule is a general-purpose single-
board computer that can take ad-
vantage of all PC- and MS-DOS

Force Computer’s FCPU-486 offers the advantages of an 80486 set up for multiprocess-
ing and supporting up to 14 modules. The big thing, though, is that it's equipped
with a Futurebus+-compatible PC BIOS to directly run any PC- or MS-DOS application.
It can also run any PC/Unix software. And, if that’s not enough, it includes a full EISA
interface and connectors for two or four EISA/ISA boards, in addition to hard and
floppy disk, Ethernet, serial, and SCSI interfaces.

Board makers are playing a key |
role in the Futurebus+ saga. At least |
four of the leaders, as well as some |
backplane makers offering wire-
wrap prototypes, were represented |
at Buscon. Three of these have been
prime or subcontractors in the
Navy’s NGCA program.

l Boards and backplanes

CCT (Anaheim, CA), an early prime
contractor to the Navy, has quietly |
developed its Futurebus+ products
and now offers CPU boards based on
Motorola’s 680X0, AMD’s 29000 and
Intel’s 1860.

Force Computers (Campbell, CA),
the only mainstream VMEbus board |
maker to announce a Futurebus+
product at the show, was also in-
volved in the Navy’s NGCA project

software—or it can run using
PC/Unix software with no emula-
tion because it uses a Futurebus+-
compatible PC BIOS.

One of the keys to the board is 3

that it offers multiple bus interfaces.
On the Futurebus+ end, it conforms
to both profiles A and B. But it also
offers an EISA bus interface, as well
as a choice of either two or four

| EISA/ISA expansion slots, which di-

rectly accept standard ISA/EISA
cards. In addition, the board in-
cludes a high-performance Ethernet
interface as well as a SCSI port. It
also includes IDE hard and floppy
disk interfaces, a serial interface,
support for VGA graphics, and key-
board and mouse interfaces. Force is
also offering a chassis and two dif-
ferent subracks.

Nanotek (Idaho Falls, 1D), the
first board maker to show a proto-
type Futurebus+ board, introduced
a family of four different hoards. Its
processor module features a 25-MHz
R3000 processor with an R3010 co-
processor to provide 20 Mips
throughput. The board also includes
64 kbytes each of data and instruc-
tion cache, a secondary data/in-
struction cache of 2 Mbytes, 2
Mbytes private RAM, 4 Mbytes
global RAM, 1 Mbyte of flash mem-
ory, timer clock, and serial ports.

Nanotek’s other products include
an interface module designed to pro-
vide a complete Futurebus+ inter-

| face for customization by users to
| support various applications. It of-

fers a simple synchronous user in-
terface, 32- and 64-bit data paths,
32-bit addressing, I/O through the
backplane and mezzanine control-
ler, and I/O interfaces. In addition,
Nanotek offers a profile A and F
arbitration module and a memory
module providing up to 64 Mbytes of
memory using 4M x 1, 80-ns fast-
page-mode DRAMs.

Antel (Plano, TX) also offers a Fu-

| turebus+ memory card that provides

expansion capability to 512 Mbytes
(when 16-bit DRAMs become avail-
able). The memory module is de-
signed to offer high-performance
storage for compelled-mode Future-
bus+ transactions. It supports 32-

' and 64-bit compelled transactions
| and is compliant with the A, B and

F profiles. The module performs
locked transactions with the mem-
ory start address configured
through a control and status regis-
ter (CSR). It may be defined on any
64-kbyte boundary within a 4-byte

block.

| Key components

The 2.0-mm connector specification
has brought out the connector and
tooling makers, all looking to partic-
ipate in the growing Futurebus+
business.

Amphenol (Wallingford, CT)
showed its high-density MeMs
(Metric Modular System) series of
board connectors. AT&T (Berkeley
Heights, NJ) introduced the Future-
bus+ subset of its Metral family of
connectors. CECO Interconnect Pro-
ducts (Camarillo, CA) displayed its
Micro-EYE right-angle receptacle
press-fit Futurebust+ modules,
boasting low insertion for¢e and a
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Looking for maximum
performance in VME-based X
Windows applications?

Your search is over.

Tadpole Technology’s new
TP-IGC6V Intelligent Graphics
Controller gives you more of
everything for powerful VMEbus
or stand-alone X Windows
performance.

lo More Processing
Power

While most X servers rely on a
single processor, the IGC uses
two. A 40 MHz TMS34020 handles
the X server code and graphics,
while a 20 MHz MC68020 takes
care of the TCP network
communications and user
interface. By dividing computing
tasks and off-loading X Window

INTRODUCING THE TP-IGC6V
TADPOLE'S DEDICATED X WINDOWS SERVER FOR VME

What 10 Look For
In ngh -Performance X

= i;\ @\‘a
----- o £

server routines from the host,
our dual-processor design
significantly improves overall
system performance.

2. High-Resolution
Performance

When your application
demands high-speed, high-
resolution color graphics, the IGC
delivers. It runs 37,000 X Stones
with 1280 x 1024 non-interlaced
resolution — while displaying
256 colors from a palette of 16.7
million.

3. More Configuration
Flexibility

No other VME-based X server
offers you the configuration
flexibility of the IGC. It can
communicate with X clients over

the VME backplane, through
Ethernet™ or both — making it
ideal for a wide range of VMEbus
X applications. You can even
install several IGCs in the same
VME system.

The IGC is compatible with
Tadpole’s extensive line of high-
performance RISC and CISC
single-board computers running
VxWorks™ or TP-IX, Tadpole’s
implementation of UNIX" System
V3.2.

4. More On-Board
Software

On-board EPROM contains the
complete X11R4 server code,
which is optimized for the IGC’s
dual processors. The IGC also
offers the convenience of built-in
VT100/200 terminal emulation,

Computing Without Compromise

diagnostics and a user-friendly
firmware monitor.

5. Just Plug And Play

The IGC comes complete with
a mouse and keyboard interface.
Just add power. We've taken care
of everything else.

So what should you look for in
high-performance X? You're
looking at it: Tadpole’s new TP-
IGC6V.

For information in the U.S. call:

800-232-6606

Cambridge, England
0223 423030

Paris, France
(1) 60 86 27 92

All trademarks belong to their respective companies
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tightly aligned tail for fitting the
connector to a PCB.

DuPont (Wilmington, DE) dis-
played its Metral line of Futurebus+
products, which it claims is a mini-
coax connector system allowing more

The Tempus connectors from ITT
Cannon (New Britain, CT) provide a
scalable connector for anything from
a 32- to a 256-bit bus. It’s unique in
its fabrication, yet is designed to
mate with other Futurebus+ 2.0-mm

than 100 coax lines to be connected to | connector systems.

a single, double-height Eurocard. }

THE ULTIMAIE
SPEEDING TIGKET

SuperKit: When Development Time
is as Critical as Compute Time

SuperCard i860-based vector processors are superfast, more than 2.5
GigaFLOPS of raw multiprocessor power, but then you'd expect that. The real
news is SuperKit, a robust software toolkit which cuts development time to
the bone and gets you up and running superfast.

Fortran, C and ADA compilers... the industry’s largest scientific subroutine
libraries... diagnostics aplenty... a pSOS+ realtime kernel running in a UNIX-
like environment... CASE tools... and much more.

And talk about versatility... from 6U VME boards to fully packaged multi-
processor systems to MIL spec units... large memories... peripheral I/0
mezzanine boards... SuperCard has it all.

Find out how you can benefit from SuperCard and SuperKit solutions just
right for you. Call or write CSPI, 40 Linnell Circle, Billerica, MA 01821.
1-800-325-3110. Or 617-272-6020. Fax: 508-663-0150.

SUPER(/ARD il V=TT

Futurebus+ backplanes were rep-
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resented by BICC-Vero (Hamden,
CT), Hybricon (Ayer, MA), Mupac
(Brockton, MA), and Schroff (War-
wick, RI). All four companies showed
high-performance Futurebus+ back-
planes, subracks and enclosure sys-
tems. Highlights included BICC-
Vero’s backplane, designed for
handling data at Profile F speeds;
Hybricon’s system enclosure, made
for applications calling for 128-bit
Futurebus+; wire-wrap develop-
ment boards from Mupac; and a
fully operational system in a min-
irack cabinet with a newly designed
14-slot backplane supporting the 64-
bit data bus from Schroff.

The products described here are
but a few of the more than 75 listed
in the first edition of VITA’s Future-
bus+ product directory. A year from
this first introduction of Futurebus+
products, industry observers expect
to see more than 75 vendors—most
of them board and system makers—
offering similar wares. o

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
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THE ONLY ATTACHED PROCESSOR
WITH FOUR ON THE BOARD
AND 2.5 GIGAFLOP PERFORMANCE.

Mercury’s MC860VS. The only attached processor that offers up to 32 Intel i860s in no

more than 8 VME slots. So you get 80 Mflops to 2.5 Gflops of horsepower to handle demanding

applications in defense signal processing and medical imaging. And all Mercury products can be

configured in workstations and chassis systems to deliver scalable performance at a scalable price.

Soif you'’re building or buying a highper- [~ — T T T T T T 77 ]
| EI Please send me more information on the MC860VS right away.
formance computing solution, take full advantage of | [J 1wanttolearn more. Send me your white paper

“Multiprocessing for the 1990s’’ and enroll me in your

Mercury’s unparalleled investment in standards, inno- SRS eea iR g%y

Name

Title

vative hardware, and software development environ-

Company

ment. And get the most complete, flexible, high perfor-

City/S! Zip

mance computing solutions available. If it’s time

Phone

Please send to

you moved into the fast lane, it’s time to call or o S okorat,

Dept. K Compurer Systems. Inc

Lowell, MA 01854 £ U )/
ite Mercury today for more information e ke
bl e e 9 T T cD 3192
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Now you can attord to

Presenting a very small development in Ethernet. Needless to say, true plug-and-play simplicity
Chipsets that are matched to your system and requires an intelligent network interface. So our
your budget. In fact, they cost you as little as 5 square  new high-integration 82503 Dual Serial Transceiver
inches. Which, by the way, is less total real estate than  goes beyond IEEE 802.3 to include automatic port

any competitive solution. But sizable reductions don’t  selection, polarity switching and a jumperless
stop with board space, because we’re also reducing interface to AUI or TPE.
the price up to 30 percent. For unmatched desktop performance, we offer

© 1992 Intel Corporation. Intel386 and Intel486 are trademarks of Intel Corporation. *Ethernet is a registered trademark of Xerox and Diamond is a registered trademark of Diamond Brands, Inc.



put Ethernet m any box.

a complete family of 82596 LAN coprocessors, each So look into today’s hottest Ethernet chipsets.
optimized to a specific Intel486™ CPU for maximum Call (800) 548-4725 and ask for Lit. Packet #YA23.
throughput. And our 82593 is the perfect LAN And learn why we have the perfect match for your
controller for Intel386™ SL notebooks. next box. »

Best of all, these true two-chip solutions give you I nu 5
the flexibility to simplify your design and deliver
your product to market in the smallest of timeframes. The Computer Inside™
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ASICs & ASIC DESIGN TOOLS

Barbara Tuck Egan, Senior Editor

HDL’s relatively short devel-
v opmentcycle has created a sit-
uation where expectations
about its readiness to function as a
fully useful and effective language
have not been met. We tend to forget
that VHDL's creation as a baseline
standard was heavily funded by the
government, with dedicated contrac-
tors working on it around the clock.
But the government is contributing
very little to the job of creating the
guidelines and ancillary standards |
now required to give infrastructure |
to that baseline standard. It’s leav- |
ing the job to the IEEE and VHDL 1
International. ‘

Moe Shahdad, chairperson of the

IEEE VHDL standardization |
steering committee and a founding
director of VHDL International,
says, “Designers can use VHDL to-
day, but broad market acceptance
won’t occur until infrastructure
standards are developed. For the
VHDL user base to expand, the
IEEE and VHDL International have
to work together to give users vali-
dation suites, benchmarks, guide-
lines, and standards.”

B simulator certification

Toward that end, the Technical Ad-
visory Committee of VHDL Inter-
national is attempting to validate
the credibility of the language by
separating language standardization
from tool standardization. The very
flexibility of VHDL has led to simu-
lators that might or might not com-
ply with the full specification, to
various logic value systems for
ASIC library models, and to differ-
ent methods of backannotating
ASIC vendors’ timing delay infor-
mation. This diversity has been
enough to confuse designers who
have been encouraged to embrace
VHDL for its portability and model
interoperability.

By year’s end, VHDL Inter-
national should have a simulator
certification program in place, ac-
cording to the chairperson of the
Technical Advisory Committee,
Dave Coelho, who is also executive

Systems (Fremont, CA). A proposal
for this program is being examined

VHDL: Standardizing a standard

for final approval by the board of
VHDL International, and prelimi-
nary discussions are underway with
university groups being considered
as neutral third-party administra-
tors. “The idea of the program,” says
Coelho, “is to alleviate the confusion
of users who don’t know enough
about VHDL to test the simulators
themselves.”

Until now, VHDL simulator ven-
dors have provided a percentage
figure to describe the degree to
which their tools comply with the
language. That’s not enough infor-
mation for users, who need to know

| if the simulators will or will not

solve their problems, according to
Coelho. Under the simulator certi-
fication program, a vendor’s tool
will be run through a validation
suite of thousands of test cases
written in VHDL.

B Nota competitive benchmark

The test suite will measure a simu-
lator’s understanding of all VHDL
constructs and permutations, not its

MODEL

ASIC
VENDORS’
LIBRARIES

VHDL
SIMULATORS -

VHDL
SIMULATORS

Infrastructure standards for VHDL

MVL-9
(IEEE-1164)

run-time performance. “VHDL In-
ternational is absolutely going to
stay away from competitive bench-
marks,” says Coelho.

The second goal that VHDL Inter-
national is addressing through the
Technical Advisory Committee is to
make model interoperability a real-
ity by adopting a standard VHDL
modeling methodology. As is the
case with simulator implementa-
tion, the flexibility of VHDL has
been a mixed blessing when applied
to models. ASIC vendors and model-
ing houses have developed their own
modeling techniques, so when de-
signers secure models from multiple
sources there’s a high risk the mod-
els won’t communicate with one an-
other. Although there are data-type
translations that can be used when
working with different value sys-
tems, Coelho explains that they're
very awkward and information can
be lost in the conversion.

“There’s very strong support to
adopt the IEEE-1164 or the nine-
level standard for multivalued logic
(MVL-9) currently being balloted,”
reports Coelho. Almost every major
VHDL simulator vendor is repre-
| sented on the Technical Advisory
| Committee. “With that kind of clout,”

STANDARD
BACKANNOTATION
(IEEE)

The IEEE and VHDL International are creating the guidelines and ancillary standards

needed to make VHDL a fully useful and effective standard. Not until the industry rat-

vice-president at Vantage Analysis | ifies a standard logic value system for ASIC vendor libraries, sets up a simulator certi-

fication program and adopts a standard methodology for backannotating timing de-

1 lays will portability and model interoperability become realities of VHDL.
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Just What Your Customers Negd,

Another QOutlet For Their Greativity.

; @‘_ What's in? Video Out. Out-
\ @ putting video to a VCR
p—and displaying video on a com-
posite monitor are the newest capabilities
every computer will need to compete in the
Multimedia Age.

Now you're just a single chip away from
adding Video Out to your very next computer
design. Introducing Bt858, a monolithic
digital device that packs in a board full of
analog circuitry and puts out studio quality
composite video.

Bt858 is a tweakless all-digital chip that
bridges the video gap between RGB com-
puters and composite or S-VHS outputs in
the NTSC/PAL formats. It accepts multi-
format digital inputs from 24, 16 or 15-bit
RGB, 24 and 16-bit YCrCb and 8-bit VGA.

And because it has a programmable clock
rate it adjusts for the 1:1 square pixels in
computers and 4:3 rectangular pixels on
TV without distortion.

Bt858 gives your system an image quality
advantage, too. Studio quality output s a step
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above tape decks and TV monitors so images
always look “first generation.”

You've read the book. Now see the picture.
Call 1-800-VIDEO IC and we'll send you “The
Ins and Outs of Video Out,” a revealing pre-
sentation of Bt858’s capabilities.

That’s all folks.

Brooktree Corporation, 9950 Barnes Canyon
Road, San Diego, CA 92121, (619) 452-7580,
FAX (619) 452-7294

Brookiree
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he says, “we should be in good
shape to encourage the ASIC ven-
dors to support the IEEE-1164
standard.” Many ASIC vendors
and third-party houses have hesi-
tated to develop VHDL libraries in
the absence of a standard modeling
methodology. Once the standard is
ratified, Coelho predicts that ven-

behind it.

That seems to be the case with
VHDL International member LSI
Logic (Milpitas, CA). Product mar-
keting manager Susan Runowicz-

dors will fall in line very quickly |

Comprehensive timing model

doing another design kit for every
new tool that comes out.”

Offering a European perspective,
Jacques Rouillard of the Institut
Mediterraneen de Technologie
(Marseille, France) enthusiastically
supports the adoption of MVL-9,
though there are trade-offs involved.
Rouillard explains that, of the nine
logic states of MVL-9, the states that
might be criticized are X (conflict)
and U (uninitialized), which have
meaning for simulation, and D
(don’t care), which has meaning for
synthesis only. “It may seem strange

CONSTRAINT CHECKS
* SETUP AND HOLD

* PIN SKEW

* STABILITY

*BUS CONTENTION

* SPIKES

* PULSE WIDTH

Mentor Graphics’ Advanced Modeling Process (AMP) lets QuickSim Il model the full
complement of delays required for submicron accuracy. The model specification re-
sembles the ASIC vendor’s data sheet representation. You can interactively select
which delays and constraint checks to execute at any point in your simulation. Men-
tor would like AMP to become an industry-standard modeling specification.

Smith says that LSI Logic expects to
endorse the MVL-9 standard as soon
as it’s ratified. In fact, Runowicz-
Smith reports that, in a dramatic
deviation from its position up until
now, LSI Logic will make its ASIC
library models available in source-
level form to the public once MVL-9
becomes a ratified standard. Cur-
rently, most LSI Logic models are
supported in protected form and can
be accessed only through the com-
pany’s own tools.

“Any tool that complies with
VHDL,” explains Runowicz-Smith,
“will be able to compile and use LSI
Logic’s source-level models for any
application. This will free us from

to have all these values in the same
set, and to be obliged to discard one
or the other depending on the appli-
cation domain—synthesis or simu-
lation,” says Rouillard. “Moreover,
the don’t-care state is implemented
in other languages such as Verilog
as an algorithmic shortcut, not as a
value in the value system. But it’s
all a matter of trade-offs.”

| Backannotating delay data

A major new effort of VHDL Inter-
national’s Technical Advisory Com-
mittee stems from its recent decision
to officially sponsor the IEEE work-
ing group formed to develop a neu-
tral format for transmitting ASIC

vendors’ technology-specific delay
information in a simulator-indepen-
dent manner.

Coelho reports that VHDL Inter-
national will be donating people
power and technical talent to the
IEEE committee chaired by Vassil-
ios Gerousis, manager of CAD sys-
tem evaluation at Motorola’s ASIC
Division. When the committee
meets, it will entertain several alter-
native proposals for a standard
methodology for backannotating
delays.

Once the IEEE committee has de-
fined its goals and objectives, Men-
tor Graphics (Wilsonville, OR), also
a member of VHDL International,
will most likely release its Advanced
Modeling Process (AMP) technology
to the committee for consideration
as a standard, according to Glenn

' House, Mentor’s marketing man-

ager for simulation and modeling.

Mentor has reduced the need for
several different libraries by mak-
ing its AMP modeling technology
common across all its tools, includ-
ing simulation, synthesis, timing
analysis, and fault analysis. House
says that Mentor won’t push for a
generic standard if the committee’s
sole intention is to make it generic.
“It has to be a benefit to the cus-
tomer,” he insists. “We don’t want to
design yet another modeling strat-
egy for sport.”

The IEEE-1164 or MVL-9 value
system for modeling is expected to
be ratified as a standard long before
the standardization of a methodol-
ogy for backannotating delays. But
Coelho says that users will be able
to begin mixing and matching mod-
els as soon as MVL-9 is ratified,
though they’ll have to use different
interfaces to pass timing informa-
tion from layout to simulation tools.

L]
For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
LSI Logic
Lot SRR - Circle 267
Mentor Graphics
(503)685-7000° . .......... ... . | Circle 268
Vantage Analysis Systems
(BIMeSe:0001 . . Circle 269
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Maybe youte throwing the wrong things
at your development problems.

You're looking at a fairly
common approach to
solving sticky
embedded design
problems.

Hurling more
money and engi-
neers may have
worked on smaller-
scale projects. But
it often falls short
of the mark with
today’s more complex 16-
and 32-bit designs.

At Applied Microsystems,
we’re helping software and
hardware teams develop
better embedded systems

Compiler

Debugger

Mismatched, nonintegrated
development tools can throw off a
design team’s efforts in no time.

more efficiently with high-
performance, integrated
development
systems.

With our tools
and support, your
project’s cost is
more manageable.
Your design team
is more produc-
tive. And the end
product is more of
what you envisioned from
the beginning.

This may all sound too
good to be true, but Applied
Microsystems has the solu-
tions and experience to

YourWorstaton
= 7 =
T Seres

make it real. Witness
the fact that we've set
up over 15,000
development
systems worldwide. :

To learn more, call us for
details or free literature at
1-800-343-3659 (in WA,
206-882-2000).

We'd like to throw a few
solutions your way.

i

Applied
Microsystems
Corporation

Where it all comes together.

In the U.S. and Canada, call 1-800-343-3659 (in Washington, 206-882-2000). Or contact Applied Microsystems Corporation, P.O. Box 97002, Redmond, WA 98073-9702 USA For the name of your nearest distributor in Europe, call

44-(0)-296-625462. Europe Fax 44-296-623460. Or contact Applied Microsystems Corporation, Ltd., AMC House, South Street, Wendover, Aylesbury, Bucks, HP22 6EP, England. In J;

call 03-493-0770. Japan Fax 03-493-7270. Or con-

tact Applied Microsystems Japan, Ltd., Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda, Shinagawa-KU, Tokyo T141, Japan. ©1991 Applied Microsystems Corporation. Al rights reserved. Other names indicated by ™ and ®are

registered trademarks of their respective holders. AMC-42.

CIRCLE NO. 31



Build on our Digital

faster ASICs faster.

e .
S ———— .

o - e

-

Fri

¥
i

T

ki

TN R e

0 0

MMMW y

Bl ane s o

R e e

- .
i ‘\WE&Y?J«*&NJ»A\VLW‘é‘JTs*‘.\‘
;g s T ———
PR R o PR A | L Wi wa T —
S e S =AWy ’

e
- ’ 2AREszszass
F TERRRRF TN TSPy

—
i st KRR NS iy v‘
# e Ty !It!ﬂ&l’!‘i"!ll‘ll!’jé:;L« .

==z ISRty gy rErees

= - B e T PR BT
“; L2 B S J\MM!##J&&JW@&W«F il

AR

Rl LT —

Gl p—

b -
?"“*"Wrw:x.r:;‘m a
m“m,fm“

FrIRYeTrr e s oo

1ee 222290000 dsz520 .
"1!!!9:-‘!'1;:*;--,‘ o -

L e ——- Wi *

SRR B

B A B

LU P

k ‘Gil.ﬁm.vwmwwmwwwr\s e » i
B
Ny st oy

PAE—— i

R o0

2 ¢ v s
PELE2 3 2 00 s ‘ ;‘mwwumw —
N W : . memmwwmv
R e o .

s

-2 FEEWWN 5
TFE T

e e O

R —— i
atw R R
R F

et P -
e JESs!!:!"c&x;}'}; ~

.
pi T T

e,
BRI O i i

. "

e
] TR ——
i e
o - @ W v
o = T PO,
- Z=rra E2 L >
B e —— -lllmm'nh
JIWEETS o yvroy ¥ s xeww T T——
el
e o P Ty " "
He -
~AETTTr
~REETTE T

a0 TR
e

1
R e L, M s T ——

it s T
mﬁfﬁ;ﬁ,—w»»
SRR IR,
MRS o
Pt ftind 2202 0 a0

R e e
MR =
e S

[ T .

A s



System Arrays for

Optimize for speed, testability, functionality or
high pin/gate ratios. You're the architect.

Toshiba’s Digital System Arrays (DSAs)
provide the superstructure system designers
need to optimize
ASICs for market
and application.
Which Digital
System Array is
right for you?

Optimize for
performance and
testability. '
Our new TC165G/E,
architected by i
Vertex and rendered
in Toshiba’s proven *
0.8 micron CMOS
technology, show
the power of DSA.
These new ASICs offer the highest usable
gate count in the industry—up to 250K. Gate
delays of <260 picoseconds combined with
Vertex’s proven performance-enhancing
techniques and design methodologies
optimize these arrays for high clock rates.
And automatic design-for-testability achieves
>99% fault coverage with no performance
penalty.

TC165G gate arrays are complemented

| by the TC165E embedded array series, offer-
| ing a wider variety of functionality. W"lth
embedded functions, the TC165 series
reaches new heights in system integration.

Optimize without compromise.
. Toshiba’s TC160G/E provide the
| optimum combination of features
| and cost effectiveness for most
| applications.

© 1992 Toshiba America Electronic Components, Inc.

¢ ik = i
R N T T (R

You can't optimize without options. Choose the
Toshiba solution thats best for you.

Brand names and/or product names mentioned herein may be trademarks or registered trademarks of their respective companies.
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Employing sea-of-gates architecture, the
family offers up to 210K usable gates at 300

picoseconds.
Optimized Toshiba mega-
‘ functions and super
integration libraries
performance Make the embedded
&Testability  yorsion a high density,
silicon efficient choice.
e Optimize for
i it efficiency or for I/0.
Efficient gate utiliza-
tion your top priority?

>50,000 units/month your antici-
pated volume? Look into our
TC25SC standard cells. They put
an area-optimized 0.8 cell library
at your command.

If you've ever had to select a gate array
with more gates than you needed just to get
enough I/0 pads, our TC14L is for you. It
provides the highest available pin-to-gate
ratio, offering up to 20K gates with reduced
pad spacing.

Optimized Design Environment.
Our Digital System Arrays are supported by
a designer-friendly = o
design environment.

We support all
popular libraries,
including Verilog,
Synopsys, IKOS,
Dazix, Mentor,

CMOST is the cornerstone
of Toshiba’s Unified Device

ViewLogic and Valid. Architecture.

The sky is the limit with Toshiba’s DSA
family. Please call 1-800-321-1718 for
technical literature.

In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

MAS-91-065
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Third-party tools help DSP find
a home in parallel processing

Dave Wilson, Senior Editor
s RISC processors challenge
A the hegemony of digital signal
processors, where a general-
purpose architecture may provide
both time-to-market and program-
ming advantages to the designer, it’s
in the area of high-end parallel pro-
cessing where the benefits of DSP
chips, such as the TMS320C40 from
Texas Instruments (Dallas, TX),
may maintain a unique advantage.
Certainly, the part has the hardware
hooks to make it useful in parallel-
processing applications. And a
wealth of on-chip peripherals in-
cludes six communications ports, a
six-channel DMA controller and a
dual external bus architecture that
links the device with global and local
memory.
Dr. Mark Smith, project manager

at Hewlett-Packard (Palo Alto, CA), |

likes the part. “We chose the
TMS320C40 because of its multiple
message-passing links, dual mem-
ory buses and a high degree of inter-

nal concurrency that lets us exploit |

the parallelism intrinsic to our algo-
rithms at different levels. The high
link speed, large data transfer rates
and fast floating-point performance
fit well with our requirements,” he
says.

% Defining hardware architecture

But before setting out to build a mul-
tiprocessor system, you must define
the hardware architecture best suited
to the application—and that’s easier
to doin some applications than others.
One of the most useful features of the
TMS320C40 is its flexibility; you can
create many different hardware ar-
rays, multidimensional as well as
planar structures, using the six on-
chip interconnects.

The easiest class of problems to
solve, of course, is those where
throughput is an issue but process-
ing time is not. Pipelined processing
systems, such as those used for
speech recognition or graphics,
where the application can be broken
up into well-defined processing
chores, is an example. Such prob-
lems are relatively easy to solve ar-
chitecturally, in comparison to prob-

lems such as image extraction that
may demand a planar lattice, hex-

agonal array or even a multidimen- |

sional structure of processors such
as a cube.

As to how you can determine the |
| TMS320C40 yet either.”

best method of interconnecting the
DSPs for any given application,
David Wong, founder of Spectron
Microsystems (Santa Barbara, CA),
developers of the Spox real-time op-

d
|
d
a
d
d
d
d

of Sonitech International (Wellesley,

| MA), a board and software develop-

ment tool vendor, agrees with Wong.
“Despite the fact that many tools are
available for DSPs, [ don’t think that
anyone has figured out how you
make an algorithm aware of the [un-
derlying] architecture it’s operating
on. You have to figure that out on
your own,” says LaMacchia. “Tools
haven’t been developed to do that for
other parallel-processing machines
and they don’t exist for the

l some tools available

Even though existing tools might not
help with determining what sort of

The parallel-processing development system from Texas Instruments includes the
XDS510 in-circuit emulator—claimed by Tl to be the first to provide parallel debug
capabilities for embedded applications—as well as parallel-processing development

system hardware.

erating system for DSPs, has an an-
swer. He says that this still has to
be done mainly by analyzing the
code and finding the bottlenecks.

| “You might do that by looking at

which processes are using the most
processor cycles or I/O cycles—or by

using a profiling capability to deter- |
kbytes of local memory, 512 kbytes

mine where the cycles are going,” he
says.

The other method is to experi-
ment by just moving tasks around.
But there’s no easy answer. “We do
require that the engineer have some
idea what he’s doing and where the
bottlenecks are,” Wong admits.

Brewster LaMacchia, the hard-

multiprocessing array to build, TI
does have tools to help with hard-
ware development and verification.
These include a scan-based parallel
in-circuit emulator, the XDS510, as
well as a parallel-processing devel-
opment system (PPDS) that con-
tains four TMS320C40s with 256

of global memory, communication
port connectors, and an expansion
connector. In addition, code-genera-
tion tools and C- and assembly-
source debuggers are available.

The XDS510 emulator has a win-
dowed C- and assembly-language
source debugger interface that lets

ware and DSP marketing manager | you monitor and debug several

52 MARCH 1992 COMPUTER DESIGN




BROO

p &

TRE

MONITOR VOI

UME 4

I»n Sean:h 0f Ihe Lust Eeneratlun In I]esktnp vl_d_gn

.‘.

width and a SNR of 43-50 dB
— such as S-VHS — a studio
grade encoder with a 5 MHz
bandwidth and a SNR of 50-
62 dB is necessary to maintain
corporate-level quality.

Such an encoder is now

’ available with Brooktree's
Bt858 — the industry’spiti;
all-digital, studio-grade
NTSC/PAL encoder B ¥Ta Y
maintains image quality
at a level identical to the
original material.

Utilizing high-quality digital
filters to minimize color
artifacts, the Bt858 eliminates
hue and saturation errors
that generally accompany
encoding and achieves
greater color accuracy with
more precise sub-carrier
generation. In addition, it
employs rounding algorithms
rather than truncation to
minimize cumulative
processing errors and uses
controlled edges to maintain
rise and fall times within

hen outputting video

from desktop to tape,

something gets lost
in the translation. That

something is [T EVLIE1HAY

— which is why the
resulting picture resembles
a second generation copy

of the original material.
Image degradation can be
avoided, however, by outputting
with an encoder at least one
level higher than the tapedeck.
Since most desktop video users
rely on corporate-level video

NTSC/PAL specifications.

A videotape, Ry TR TR T
Outs of Video Out,”
various aspects of the Bt858
in greater detail. Call Brooktree
at 1-800-VIDEO IC for your
free copy.

se Brooktree’s Bt484
RAMDAC with a VRAM GUI
accelerator to enhance
Windows capabilities and pick
up many of the same features
OO L BT RA ) XGA standard J'¢lY
get 8-24 bit color flexibility and
display size up to 1024 x 768
— all for about [
[IXfthan the price of an

XGA chip set.

INSTANT DATA ACCESS (IDA) DIAL (617) 494-8338
DOCUMENT NO. 1029
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Why Wait for ISA XBA?

equipment with a 4 MHz band-

[
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1%’“ SRR l( o Resolution
" Frame Buffer 32hits > :
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’ << Bt484 ¥l True Color
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sul “VGA i True Color
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Se——— Pseudo Color
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Need technical information? fi
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TMS320C40s simultaneously. Ac- |

cording to Texas Instruments, the
XDS510 is the only emulator avail-

able that can perform the global |

start, stop and single-step com-
mands so essential in a distributed
processor system. A single XDS510
can debug all the parallel DSPs in a

PDOS

system and also determine whether
the system load is balanced across
the processors.

0 Third parties help

In addition to TT’s software, third-
party tools are available to support

| the chip. Comdisco (Foster City, CA),

YIS

VMEPROM

easy maintenance.

mance of several real-time operating systems.

Real-time with Flexibility,
Portability, and Maintainability

PDOS Full Spectrum Development gives you open platform flexibility. You can write real-
time/embedded software on your favorite cross development system—and/or the target system
Generated code is source and object compatible across all platforms. The code is completely
portable between cross environments, across host and target platforms, and between the same or
different target boards. You simply move the code to the new platform. It's that easy.
With proven PDOS performance and Full Spectrum flexibility, you get your product to market
on time and within budget. Plus, with VMEPROM options, you have a future for upgrades and

Set your product worlds apart from the competition, write or call for informative literature to
help you get started. Act now and we'll also send you a free benchmark report on the perfor-

CALL 1-800-YES-PDOS

—

PDOS Puts Power in Your Products — For The Present and The Future.

EYRING CORPORATION, SYSTEMS SOFTWARE DIVISION, 1450 WEST 820 NORTH, PROVO, UTAH 84601 801-375-2434 FAX 801-377-3850 EMAIL: pdos-info@Eyring.COM
GERMANY, AUSTRIA: Allmos Electronic GmbH, Martinsried, Germany, Tel: 089/857000-0 UNITED KINGDOM: Eyrisoft Ltd.. Derby, England, Tel: 0332/384978
BENELUX: Interay BV, Friesland, Holland, Tel: 05116/4052 JAPAN: Hi-System Control Corp., Tokyo, Japan, Tel: (03) 3201-0511
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for example, has a graphical pro-
gramming environment for develop-
ing systems that use multiple
TMS320C40s. The MultiProx sys-
tem lets you partition a signal-flow
block diagram into regions for execu-
tion by separate DSPs. The system
automatically generates separate C
programs for each processor and an-
alyzes the loading on each processor
to minimize bottlenecks.

The Comdisco system lets you
take a problem and allocate it across
processors to find the best way to
balance it. But despite its capabili-
ties, the system can’t take existing
nonparallelized software and opti-
mize it for a parallel implementa-
tion. But then TI's compiler can’t
take a generic C program and dy-
namically allocate tasks to different
processors using hardware links ei-
ther. Nevertheless, according to Bill
Newman, vice-president of research
and development at Comdisco,
“Manual partitioning of the problem
gets customers 99 percent of what
they want.”

For its part, Spectron is enhanc-
ing its Spox real-time operating sys-
tem to support the chip. The en-
hanced version will include a
high-level software interface, mak-
ing it easy to utilize the chip’s com-
munication ports and DMA copro-
cessor. Spectron’s Wong says the
company will port Spox to TI’'s PPDS
hardware and make the software
available to TI’s developers as a
turnkey system. “As part of the fea-
ture set, we will provide the ability
for each processor to pass data and
messages to one another. We will
also provide the ability for engineers
to very easily move tasks from one
processor to another without having
to rewrite any code,” he adds. The
movement of tasks from one proces-
sor to the other will be specified by
the designer using the system—the

| new operating system won’t provide

dynamic load balancing. [ |

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.

Comdisco Systems

(415) 574-5800 . .. ... Cirde 201
Sonitech International

(617) 235-6824 . Circle 202
Spectron Microsystems

(805) 967-0503 . . ST R e Circle 203
Texas Instruments

(800) 336-5236 ext. 700 Circle 204




Synchronous SRAMs

EASE
OF DESIGIN

Make your next move on time

You're ready to make your next strategic design move. So make
it on time with Micron Synchronous SRAMs.

Micron Synchronous SRAMs reduce the logic required
with commodity SRAM solutions — simplifying your system
designs and greatly reducing propagation delays. Plus you'll
speed-up cycle times, reduce power consumption and decrease
board space more than the commodity-plus-logic
solution. All in one move.

We've also made your move to
synchronous easier by offering on-board
data latches, dual chip enables and a
variety of different packages —
including PQFP.

Hm

So whether you design high-performance systems, cache
subsystems, DSP or systems requiring wide SRAMs, make the
smart move and call Micron at 208-368-3900. And see why the
time is right to move to synchronous.

Micron. Technology that works for you.

Output Enable
Access Time

Memory Part Access
Configuration Number lime
16K x 16 MT58C1616** 13,1517
20.25ns

Package

52-pin PLC(
and PQFP

5.6.7.8.10ns

16K x 18 MT58C1618** 13.15,17,

20.25ns

5.60.7.8.10ns  52-pin PLCC
and PQFP

32-pin SOJ

128K x 9 MT58C1289 16.6,20ns

* Qutput Enable is a synchronous signal on the 128K x 9
#* Latched version also available

MICRON

2805 E. Columbia Rd., Boise, ID 83706

TECHNOLOGY, INC.
(208) 368-3900

Customer Comment Lines: U.S. 800-932-4992; Intl: 01-208-368-3410

1991 Micron Technology, Inc
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MCM DRAM accelerator boosts
memory performance

Dave Wilson, Senior Editor

uilding multiprocessing sub-
Bsystems usually involves de-

signing a complex custom
memory controller to manage the
data between multiple caches and
DRAM arrays. To lift some of this
burden from your shoulders, Cy-
press Semiconductor (San Jose, CA)
recently debuted a

more attention to DRAM controllers,
because although it’s not difficult to
design a simple DRAM controller,
nobody has done a good job at design-
ing a complex one. At first sight, it
seems that Cypress has done a good
job in terms of the architecture and
the design of the 7232,” he says.

incoming queue. Writes can occur at
the maximum FIFO transfer rate
until the FIFO is full (16 64-bit
words). The write FIFO supports
cache line copyback and fill opera-
tions, reducing system bus traffic to a
minimum. The write FIFO allows
posted writes that permit cache line
write-back at full FIFO speed, sus-
pending the actual write to the DRAM
until the cache line read is completed.
This speeds cache line fill operations.

During read operations, the
DRAM memory data is multiplexed
from a 16-byte-wide DRAM access,
pipelined to the error

three-chip multichip
module (MCM) to help
out. The device, the
CYM7232 DRAM Ac-
celerator, provides sev-
eral high-level func-
tions that maximize
the system-to-DRAM
interface and cache-
line burst transfers
and support cache-to-
cache transactions. To
broaden its appeal, Cy-
press has designed the
module to work with a
number of micropro-
cessors, including the
Intel 80486, Motorola
RISC 88110 and Sparec.

B First impressions

Early reviews from de-
signers indicate that
the new Cypress chip
set looks like a winner.
“In the past,” says Tha-
nos Mentzelopoulos, a
project manager for en-
gineering at Ironics

The Cypress MCM design team—John Nemec, applications engineer
(seated, left); Don Lieberman, project leader (center); and Suresh
Bhaskaram, logic design engineer (seated, right). Says Lieberman, “We
consulted with several key customers representing different processor
and cache controller environments. They offered very specific sugges-
tions that helped us optimize the 7232's bus interface. This helped
guarantee a turnkey interface for all high-performance environments.”

detection and correc-
tion circuitry and then
supplied to the 64-bit
system bus. This bus
supports high-speed
burst line fills with er-
ror-corrected data.
Several features were
added to make the de-
vice well suited to
multiprocessor sys-
tems. These include
the capability to in-
hibit reads and writes
and to turn inhibited
reads into reflective
reads and inhibited
writes into reads-for-
ownership.

B Full EDC possible

Since the module has
a data path incorpo-
rated, it can perform
full error detection
and correction (EDC)
on data as it’s ac-
cessed. At present, the
part has a 32-bit EDC,

(Ithaca, NY), a VME

house, “I have had an inherent dis-
like of [off-the-shelf]| DRAM control-
lers because they were always very
slow. And they never were as good
as the ones that I could design my-

self from discrete components. This |

time they've equalled me. In many
ways, it’s one of the few times when

I've seen a chip manufacturer con- | V1
wide (128-bit) data bus plus check

sider building a chip from a system
perspective.”

George Grey is the technical di-
rector of Tadpole Technology (Cam-
bridge, England), a design firm that
has built products around many high-
performance RISC processors and pe-
ripherals. He also likes the chip set.
“It’s time that somebody paid a bit

|

The DRAM accelerator module
comprises three devices: an ad-
dress/control chip complemented by
two data path devices. The control-
ler connects to the system bus with
a 64-bit-wide data bus, a 36-bit-wide
address bus and a set of bus transfer

control signals. It interfaces to the
DRAM array through a 16-byte-

bits, a 12-bit row/column address
bus, four row address strobe (RAS)
outputs, four column address strobe
(CAS) outputs, and four read control
lines.

During write operations, the data '
is passed from the system bus |
through a FIFO array acting as an ‘

but for users prefer-
ring a 64-bit EDC version, Cypress
will be building another data path
chip that will be included on a next-
generation module, the 7264. Be-
cause of the nature of the data paths,
the 64-bit EDC version won’t con-
nect to 32-bit system buses.

The bus interface on the module
is an extension of M bus, useful in a
variety of applications. Four bus ac-
knowledge/data strobe modes, for
example, can support certain pro-
cessor interfaces or can improve sys-
tem performance. There are also se-

| lectable bus modes designed to

support a variety of processors and
cache controllers. Big endian/little
endian convention is program-
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INTEGRATED CIRCUITS
By reducing the mable. The burst order is also pro-
i - number of cydles | grammable; it can either be linear- or
50-MHz RISC design example | numberofodes | G0 e Bus acknowledge
0.45 main memory af- | Signals are programmable to be early
/——BO-NS DRAM WITHOUT ACCELERATOR ter a cache miss, or normal; the early modes are de-
041 the DRAM acceler- | signed to support the 88000 family of
S tor enhances RISC processors from Motorola.
o bus utilization, a “Supporting 64 bits is a nice fea-
B D A T on | | key factorinde. | ture if you're designing systems
it termining the around the ”88110 and Sparc M bus
£2.5 Sl number of proces- | ©T the 1860, says Tadpole’s Grey.
] WITH ACCELERATOR
% 0254 o d_that canbe | g Memory coherency essential
2 Maintaining coherency between
2 927 the cache and main memories is, of
2 course, vital in any system. Coher-
0.151 ency between data in the cache and
the DRAM is left to the cache pro-
0.1 tocol to determine. The Cypress
part, however, does maintain co-
0.054 herency in the device. If the proces-
sor needs to perform a read right
. ‘ : . : after the FIFO has been written to,
0.9 0.92 0.94 0.96 0.98 for example, the controller will
CACHE PITHATE L) write the contents of the FIFO out
to system memory before letting
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INTEGRATED CIRCUITS

the next read operation be per-
formed, guaranteeing coherency in
the part.

“One of the problems that most
people struggle with when they de-
sign DRAM controllers is that they
need to use a large number of pins.
With a 64-bit part, especially, it
starts to get very difficult in terms
of the number of pins,” says Tad-
pole’s Grey. The Cypress module
testifies to this fact—it will come
packaged in a 400-pin PGA module
at a cost of about $320. Cypress
says that the high pinout of the
device was one of the reasons the
company used a multichip module
rather than a single-chip device for
the design.

Further, Cypress claims that
building the part from three
higher-yielding dies, rather than
from one monolithic IC, makes the
accelerator more economical.

“Supporting 64 bits is
a nice feature if you're
designing systems
around the 88110 and
Sparc M bus or the
i860."

George Grey, Tadpole Technology

What kind of performance in-
crease is attainable? To demonstrate

device in a 50-MHz RISC design.
The accompanying chart illustrates
the effect on cache hit rate and bus
utilization in systems built with the
Cypress part versus those built with
a standard controller, defined by Cy-
press as one that has no FIFOs and
doesn’t support a difference between
the width of the CPU bus and the
DRAM bus.

The top line on the chart graphs a

DRAM controller and 80-ns DRAM
memory. The middle line illustrates
the performance advantage that the
designer would gain by investing in

it turns out, it’s the same as building
a system around 50-ns DRAM with-
out the accelerator. The bottom line
shows the performance of a design
with a controller and 50-ns DRAM.

its power, Cypress has tested the |

50-MHz system with a standard |

80-ns DRAM using the controller. As |

The reduction in bus utilization with
systems that use the device is par-
ticularly important in multipro-
cessor systems, where bus utiliza-
tion is a key factor in determining
the number of processors that can be
supported. 2]

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
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~ SOFTWARE & DEVELOPMENT

Dave Wilson, Senior Editor
icrosoft’s Windows NT
(New Technology) is a

M new high-end version of

the company’s Windows operat-
ing system. It’s an implementa-
tion for high-end machines such
as 386,486 and higher Intel plat-
forms, as well as MIPS RISC
computers and servers.

A self-contained operating sys-
tem with full DOS emulation and
all the features of the current Win-
dows implementations, it also
offers support for symmetric multi-
processing, integrated networking
and both 16- and 32-bit Windows
applications. In its first release,
Windows NT will support Posix-
compliant and leading OS/2 server
applications, in addition to DOS
and Windows applications.

The Windows NT operating sys-
tem includes four classes of com-
ponents. One set runs in the “privi-
leged” mode and has direct access to
hardware resources and protected
operating system functions. In-
cluded are the Executive, providing
the basic operating system services
required by the other components,
and the Privileged Mode Extensions,
including device drivers, file systems
and processes such as LAN file serv-
ers that require close interaction with
device drivers and file systems.

A second set of components runs
in the user system mode as separate
processes, requesting services from
the privileged components of the
system; these are the protected
subsystems and the application
programs.

B The heartbeat of Windows NT

The Executive is at the heart of the
system. It performs housekeeping
tasks such as process and thread
management, memory manage-
ment and interrupt servicing so
that protected subsystems can pro-
vide the services expected by their
application programs. A microker-
nel (approximately 50 kbytes of
compiled code embedded within
the Executive) implements low-
level, machine-dependent func-
tions, multiprocessor synchroniza-
tion, thread dispatching, and
kernel objects. The remainder of

Windows on the world

the Executive utilizes kernel ser-
vices and provides higher-level
services to the rest of the system in
turn. This code is fully preemptible,
multithreaded and re-entrant.
System extensions can be made
for code that must directly access
hardware or that must be run in the
privileged state of the machine.
Privileged extensions comprise dev-
ice drivers, file systems and privi-
leged processes. In general, Win-
dows NT device drivers are

System (HPFS) and a CD-ROM file
system.

Microsoft intends to develop three
protected subsystems to support
three classes of programs. The first
is a Windows subsystem that will
provide the system services—win-
dow management and graphics—
needed by both 16-bit and 32-bit
Windows programs, as well as by
DOS programs. Microsoft has de-
fined a new 32-bit Application Pro-
gramming Interface (API) for soft-
ware developers that want to retain
the familiar Windows environment
yet benefit from a flat 32-bit memory
model. The Windows 32-bit API will
be supported in Windows NT first,

-
Windows NT system structure
WINDOWS AND os/2 POSIX
DOS PROGRAMS PROGRAM PROGRAM
WINDOWS os/2 POSIX
API SERVICES API SERVICES API SERVICES NON-
PRIVILEGED CODE
A 1; t (“USER")
y
WINDOWS os/2 POSIX
PROTEGTED PROTECTED PROTECTED
SUBSYSTEM SUBSYSTEM SUBSYSTEM
EXECUTIVE SERVICE APls KEFG‘N%ZF‘S%%‘\E,?E%ESS
PRIVILEGED CODE
AECS e l FILE SYSTEMS | (“SYSTEM")
W | DEVICE DRIVERS |
HARDWARE: 386/486 OR MIPS

The initial release of the Microsoft Windows NT operating system will run on both
386/486 and MIPS hardware platforms. Not only will the new operating system run
Windows and DOS programs, but OS/2 and Posix programs as well.

layered—for example, there will be
one generic SCSI driver that will be
layered on top of smaller, specific
drivers for the various SCSI
adapters, simplifying the job of writ-
ing a device driver. In addition, Win-
dows NT will be able to support
“streams”-based drivers, simplify-
ing the tasks of porting a TCP/IP
(Transmission Control Protocol/In-
ternet Protocol) driver from Unix to
Windows NT.

B File systems

As to file systems, Microsoft will
support the DOS-compatible File
Allocation Table (FAT), the OS/2-
compatible High-Performance File

then in a future release of Windows
on DOS. The second subsystem will
be Posix, and will support programs
written to the IEEE-1003.1 inter-
face. Finally, the OS/2 subsystem
will support programs written to the
programming interfaces of OS/2
Versions 1.3 and 2.0. The initial re-
lease of Windows NT will support
popular 16-bit server applications,
such as SQL Server. L4

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.

Microsoft
(206)936-8080 .. . ... cciihininind Cirde 270
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SOFTWARE & DEVELOPMENT TOOLS

Tom Williams, Senior Editor

n alliance between French |
A Unix vendor Chorus Systemes

(Paris) and the U.S. real-time
control company Integrated Systems
(Santa Clara, CA) has resulted in a
real-time version of Unix specifically
designed for use in distributed sys- |
tems. According to Paul Wells,
marketing manager for ISI, the need
being met by the new product is “to
bring flexibility and scalability
through microkernel technology to
customers who are also looking for a
standard application programming |
interface (API).”

Aria, the new product, is based on
Chorus Systemes’ microkernel ar-
chitecture and is the result of an
agreement between Chorus and
Software Components Group (SCG)
which was concluded shortly before
SCG was acquired by ISI. Wells says
that Aria can accommodate the user
who needs very fast, deterministic
performance for certain tasks at a
dedicated board level, but who also
requires Unix services for distrib-
uted processing nodes.

| two-part approach ‘

The basic implementation of Aria
consists of a nucleus and a process |
manager. The nucleus, in turn, in-
cludes a version of the Chorus micro-
kernel, a timer and a driver. There’s |
also an interface to SCG’s real-time
kernel, pSOS+, if the user feels that
pSOS+is needed on any given board.
The microkernel is largely machine-
independent and includes a memory
manager to control virtual memory
and local memory resources. It also
has its own preemptable real-time
executive. The microkernel inter-
faces to the underlying hardware via
a supervisor and a small amount of
machine-dependent code.

Both the memory manager and
the real-time kernel communicate
with the process manager by way of
the microkernel’s interprocess com-
munications manager. The process
manager provides the Unix inter-
face. Unix system calls sent to the
process manager are interpreted
and issued as calls to the microker-
nel. Conversely, requests for ser-

Distributed real-time Unix builds
on microkernel technology

vices from the microkernel are
passed by the process manager to |
the Unix system. The process
manager also passes data to the
Unix system. Interprocess com-
munication takes place via standard
Unix sockets or the network file sys-
tem (NFS), where the nucleus uses
an NFS/sockets manager module.

| Threading through ports

Aria organizes its processing into ex-
ecution units called “threads.” The
general mechanism for communicat-
ing between these threads, or tasks,
which may be on the same site or at
separate sites, is by exchanging mes- |
sages via message queues called ‘

themselves to other tasks merely by
addressing the proper port. On the
same site, threads can communi-
cate using shared memory primi-
tives or “minimessages” that entail
less overhead.

Although the microkernel’s real-
time executive features fast context
switching and interrupt response,
Aria addresses what Wells calls
“moderately coupled” real-time,
where certain things have to be
scheduled before and after certain
other things and meet certain time
constraints. For the “hard” real-time
requirements, which must meet ab-
solute deterministic timing specifi-
cations, pSOS+ can be included. Aria
doesn’t dispatch pSOS+, but can
supply its services when requested
and can accept data from it. The role
of pSOS+ in an Aria environment is
to independently run hard real-time
processes on a local node where it
can guarantee determinism and ini-

Real-time Unix architecture

| Unix INTERFACE I

PROCESS
MANAGER

NFS/SOCKETS
MANAGER

“PM” “NFSM”

DEVICE
MANAGER
“DOM"

NETWORK
DEVICE
MANAGER
“NDM”

OBJECT
MANAGER
“EM"

MICROKERNEL I INTERRUPT ETHERNET
SERIAL Scsl DRIVER
DRIVER DRIVER

’ TIMER ] LSERIAL DRIVEFII

I
|
I
|
I
1
I
:
I
: ‘ pSOS+]
I
I
|
1
|
I
I
I

NUCLEUS

A distributed real-time Unix architecture supported by Aria is shown here. The mini-
mal implementation of Aria—within the dashed lines—can be replicated on any num-
ber of single-board computers in the system. Other Unix services can reside on desig-
nated boards, and still be available to all Aria microkernels on the system. For dedi-
cated hard real-time tasks, Aria provides an interface to the pSOS+ real-time kernel.

“ports.” Ports enforce decoupling be-
tween tasks and messages, but also
make dynamic system reconfigura- |
tion easier. Since ports are known to ’
all sites in the system, they can be

combined into port groups that send

messages to multiple ports simulta-
neously. Tasks and services residing
anywhere on a system can direct |

tiate communications with the
larger system.

Unix resources can reside either
on a local board, where they can
immediately be available to that
board’s microkernel, or they can re-
side elsewhere on the network and be
requested by any local microkernel.

In addition to the nucleus, pro-
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gram manager and NFS/sockets
manager, ISI provides about 40
Unix utilities in binary code so that
you can add functionality such as an
SCSI driver or an Ethernet interface
at any given site. The initial offering
will be for the Motorola 68030-based
MVE147S single-board computer.
Other binaries, such as for the
68040 and the Sparc architecture,
are coming.

| System not complete

ISI admits that Aria as presented—
with only 40 utilities—doesn’t repre-
sent a complete Unix system. But
Alfred Chao, vice-president of ISI
and SCG division president, points
out that “since the system is binary-
compatible with Motorola, a cus-
tomer could take Motorola binary
Unix utilities and run them on top of
Aria and could actually build up a
complete, full Unix that’s compatible
with System V/68.” System V/68 is
Motorola’s implementation of Unix
System V Release 3.2.

Currently, Aria supports the Sun
Sparcstation as a host cross-devel-
opment system, acting as an NFS
server for editing and compiling
real-time Unix applications. The
host is also the site where code is
linked and configured with the Aria
kernel prior to being downloaded to
the target system via an Ethernet
link. It maintains a directory in its
root directory telling which com-
piled and linked target applications
get downloaded to which target
nodes by copying the executables to
the target file system.

According to Chao, whose division
has implemented multiprocessor
configurations of pSOS+, “Microker-
nel technology is really the proper
architecture for doing distributed
real-time; it’s better than pSOS+
with its monolithic kernel. The
strongly partitioned nature of Aria
ensures that all the services get dis-
tributed to where the resources are,
as opposed to where the user is.” ®

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.
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Scalable real-time OS adapts
to range of applications

Tom Williams, Senior Editor

single, seamless real-time
A operating system with Unix/

Posix interfaces is the goal of
a new architectural technology from
Ready Systems (Sunnyvale, CA).
Useful for a wide range of applica-
tions—from small motor controls to
large multiprocessor-based telecom-
munications systems—the scalable
OS architecture, which Ready has
begun building into the core of its
product line, lets you select trade-
offs in size, performance and func-
tionality so you can cover the domain
of present real-time executives such
as Ready’s VRTX, the high end of
real-time Unix systems and much
smaller embedded controllers down
to, but not including, custom state
machines.

The planned operating system,
according to Ready Systems execu-
tive vice-president James F. Ready,
is “an overall architectural ap-
proach to have a family of inter-
faces that span a wide range of
real-time applications.” At the
base of the architecture is what
Ready has dubbed the “nanoker-
nel,” a compact, processor-depen-
dent layer of code of typically less
than five kbytes that provides
basic real-time services to deeply
embedded applications as well as
supplying the building blocks from
which higher-level communication
and synchronization services can
be built.

0 small and versatile

The nanokernel interfaces smoothly
with Ready’s mainline real-time ex-
ecutive, VRTX, and can easily inter-
face with other proprietary ker-
nels—and even with emulations of
real-time kernels, such as Wind by
Wind River Systems (Alameda, CA)
or pSOS+ by Silicon Components
Group/ISI (Santa Clara, CA).

Another major layer of the system
is a full Posix shell with real-time
extensions which let you incorporate
features of real-time Unix or lower-
level kernel services, according to
the needs of your application.

Each level of the real-time OS ar-
chitecture is capable of passing data

to levels above and below. Applica-
tions written to use the services of a
given level, such as the nanokernel,
can run independent of any higher
level. Applications also can request
services from higher levels if those
levels of service are present in the
system. A motor control program, for
example, could run independently in
a small area of memory within a
much larger automation system, oc-
casionally passing data to higher
levels to be used by an operator to
log operating parameters.

The nanokernel provides concur-
rency via lightweight shared-mem-
ory tasks called “threads,” which

| the same concept as “modularity,

where you can add, say, a file man-
agement system or something.” A
file system, for example, would in-
terface at the Posix level. But the
same application that uses a file sys-
tem could make a critical call to the
nanokernel level if needed. More
commonly, the nanokernel services
deeply embedded applications
where efficient use of resources is
essential and that are constrained
by limited memory, processor power
or I/O. “It is a myth,” says Ready,
“that once you have real-time Unix
all known real-time problems are
solved. That’s like saying, ‘Now that
we have 68040s, nobody uses 8051s

”

anymore.

| Flexibility without switching

The goal is to include the small, re-
source-constrained applications in
the same Application Programming
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Ready Systems’ new scalable real-time architecture lets you incorporate the basic
nanokernel, which provides services and primitives for higher operating system lay-
ers. These can include Ready’s own VRTX real-time kernel or other proprietary ker-
nels, as well as a full Posix system interface. Host/target communications aim to mini-
mize use of target resources and promote the ability to accommodate multiple tools

on the host side.

pass messages by way of common
addresses. The nanokernel provides
basic facilities for creating and de-
leting threads at a more primitive
level than does VRTX. These primi-
tives support the creation of syn-
chronization and communication
services that can be used by applica-
tions that interface to the OS at
higher levels of abstraction, such as
the VRTX or the Posix call level.
Applications can also call nanoker-
nel services directly.

Ready emphasizes that this is not

Interface (API) and design environ-
ment you use with much larger ap-
plications, so you’re provided with
the flexibility to allocate functional-
ity, performance and cost consider-
ations without having to switch pro-
gramming environments.

The reality in the industry is that
about half the existing real-time
designs use customer-designed
proprietary run-times. Users are
looking for a way to get into stan-
dard environments without sacri-
ficing their existing investment in
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development with O
Oasys delivers full 680x0
opment tool kits built around/
Green Hills compilers.

The Green Hills 680x0 compi
rating is 35% faster than Sun’s'nati compi
Using the new procedural inlining optimization, the
rating jumps to a staggering 80% improvement.

Advanced C, C+ +, FORTRAN and
Pascal Language Support

e Full ANSI C X]J311 support with switch selectable
K&R C support.
o A true C++ Compiler for cross development.

* FORTRAN 77 with VAX VMS and DoD MILSTD-

1753 extensions.

® Pascal ISO Level 1 support.

e All compilers are inter-language callable.

® Native compilers are supported for 680x0, 88000,
386™ & i860™ microprocessor hosts.

Available Now!

Oasys tools are available on over 35 UNIX based
workstations and systems including DEC (VMS/
Ultrix), Sun, HP/Apollo, IBM (0S/2 and AIX), and
DG. Call us for the complete list.

Other Cross Tool Kits include:
88000, 80386, i860 and Microsoft C.

Worldwide Support: Australia—Forefront Computing Svcs 03-785-1122
Benelux—Computing & Systems Consuitant 040-434-957 France—RTS
01-6986-1958 Germany—Stoliman 040-890-880 Israel—Ankor Computers Ltd.
972-3-5483737 Italy—Instrumatic 02-353-8041 Jaxo)an—ERlC 03-668-8866, MCM
03-487-8477 Norway—OTE Komponent 02-30-6600 Singapore— Automated
Systems Ltd 02-789-9566 Spain— Decisa 01-204-4500 Sweden—Traco AB
0893-0000 Switzerland—Zuhlke Engineering AG 01-730-7055 UK —Real Time
Products 021-236-8070
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0SS Software Tools.

Development Tool Kits

Green Hills 68000/10/20/30/40 Optimizing

Cross Compilers (C, C+ +, Pascal, FORTRAN)

e Superior register allocation, inlining and loop
unrolling techniques.

¢ Support for position independent code and data.

* 68881, 68882, 68332 support.

w® ANSI C run-time source library included for cross

development.

Oas; B Universal Debugger

e Source Yevel remote debugger for embedded
programming.

e Multi-targeted and multi-window (supports 680x0
and 88000 targets).

¢ Extensive macro language.

e Customize communications to your target.

Oasys 680x0 Assembler/Linker

e Macro Assembler, Linker, Librarian, Cross
Reference and Symbol File Format Utilities.

Oasys 680x0 Simulator

¢ Invaluable for debugging software without target
hardware.

Scale new heights with high performance
tools from Oasys. Call us for detailed
benchmark results.
CALL (617) 862-2002

Fax (617) 863-2633
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One Cranberry Hill, Lexington, MA 02173
Single Source, Total Solutions

Trademarks acknowledged to AT&T, CaseTools Inc., Data General, Digital E-quixment
Corporation, Green Hills Software, Inc., HP/Apollo, IBM, Motorola Inc., Microsoft Corp., Sun
Microsystems, and XEL, Inc.

386 and 860 are trademarks of Intel Corp.




l TECHNOLOGY DIRECTIONS

SOFTWARE AND DEVELOPMENT TOOLS

code. The ability to support kernel-
level run-times, in addition to its
own VRTX, gives the scalable archi-
tecture the ability to incorporate
proprietary run-time systems by in-
terfacing them to the nanokernel
level—which is significantly easier
than rewriting at the real-time ex-
ecutive interface level. “We can cap-
ture a customer’s existing applica-
tion code by an emulation of their
existing kernel to the nanokernel
level,” says Ready.

The needs of small, resource-con-
strained target systems have been
recognized in the way the Ready
architecture addresses host/target
communication. Today, when a host
communicates via Ethernet with a
target system under development, it
requires a target-resident run-time
of about half a megabyte, because
most Ethernet communications rely
on TCP/IP (Transmission Control
Protocol/Internet Protocol), which
uses Unix-style sockets for commu-

nication. The target has to support
all the complementary protocols for
handling such communications,
which gets to be an enormous over-
head when the target under devel-
opment is a small navigation con-
troller or an engine control.

l No more target overloading

Under Ready’s scheme, if the com-
munication technology is Ethernet
or some proprietary communication
hardware, you need only supply a
host driver and a relatively small (8-
to 10-kbyte) target server to handle
the network packets or other proto-
cols. The communications is just
low-level packet handling, not full
TCP/IP. Ready points out that with-
out TCP/IP, all you need is a driver
and a small—under 10-kbyte—pro-
tocol handler to deal with debugging
packets. “All of us are guilty of over-
loading the target in terms of symbol
table management, daemons and
the like,” says Ready, and empha-

sizes that his company has made a
philosophical commitment to unbur-
den the target from communication
overhead.

The new architecture will gradu-
ally be incorporated in Ready prod-
ucts, with a new VRTXsa (for scala-
ble architecture) to be based on the
nanokernel technology. In addition,
a new version of the development
environment, VRTX Velocity, is un-
der development which will also in-
corporate the scalable nanokernel
technology. Initial targets for
VRTXsa are the Motorola 68000
family and MIPS processors. L

For more information about the technol-
ogies, products or companies mentioned in
this article, call or circle the appropriate
number on the Reader Inquiry Card.

Ready Systems

(408) 736-2600 Circle 263
Silicon Components Group/ISI

(408) 980-1500 . .. Circle 264
Wind River Systems .

(510) 748-4100 Circle 265
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executive on top of UNIX.

switches, memor

VenturCom’s VENIX™ family of operating systems
is the only realtime USL UNIX System V for Intel
based platforms. Not a clone. Not just a realtime

Real UNIX provides designers with SVID and
POSIX standards, access to NFS, X-Windows, Motif,
streams, complete development tools and DOS tasks under
UNIX. Plus, close tracking of future technologies.

Realtime adds performance and functionality to UNIX
O/S with full kernel preemption, priority scheduling, contiguous
file system, average interrupt latency of 50 ws, bounded context

locking, asynchronous I/0O and much more.

VENIX and Embedded-VENIX products are used by
Rockwell, Toshiba, General Electric, Honeywell and other
leading edge companies. Ask us for our free Realtime UNIX/

VENIX Technical Overview.

V VenturCom

Real Time/Real Unix

215 First Street, Cambridge, MA 02142 (617) 661-1230
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08000 Developers Do I FecForn.

reeForm sets you free! FreeForm is the first
remote debugger that gives you the freedom
to incorporate allthe resources and tools of
your host machine directly into your target debugging
environment!

FreeForm does it right! Now you can view source with your
favorite editor, redirect debugging output into a file, pipe the
outputto another program, orincorporate your programs right into
FreeForm. You never have to exit or escape from FreeForm in
order to compile, link, and re-download your code.

FreeForm does it real time! Your application runs in real time
because FreeForm is a nonintrusive, monitor-based debugger.
And it's not necessary to turn off the code optimizer, because
FreeForm debugs fully optimized, production quality C code.

There’s only one thing better than FreeForm-- and that's
FreeForm and CrossCode C together! CrossCode C is an ad-
vanced optimizing ANSI C compiler package used in over 1,000
applications. It's so good that three out of four clients are referrals
from other satisfied users.

e=T< reeForm gives you power! Together with your host (UNIX

or MS-DOS) and your target, FreeForm and CrossCode C
give you the industry’s most powerful 68000-series develop-
ment system!

P FreeForm does it all!
AN ltlets you debug all

' ROMable 68000-
series applications,whether
you're designing around the
68000, the 68300 family, the
68040, or the new B8ECXXX.

Do it FreeForm Today! Call us at: 1-800-448-7733, EXT. 520
to receive your FreeForm Demo Kit for a 30 day free trial.
Do it FreeForm just once--and you’ll never go back!

SOFTWARE 4248 Belle Aire Lane

D Grove, IL 60515 USA
DEVELOPMENT o000 o 18170
SYSTEMS, INC. FAX: 1-708-971-8513

The Most Responsive Software Company
FreeForm (TM), CrossCode (R) and UNIX (R) trademarks
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Now Your SPARCstation Can
Support Multiple Users

With The GXTRA/W'!

If your customers...

« Want to out perform the GX

 Want to support multiple users on a single
SPARCstation

» Want multiple display capability

« Want screen resolution from 1152 x 900 to
1600 x 1280

« Want single slot SBus graphics

« Want to run SunView, OpenWindows,
X11R4 or X11R5

—==— TECH-SOURCE INC.
Responsive Solutions in Graphics
= 442 S. North Lake Blvd. = Suite 1008
Altamonte Springs, FL 32701
(407) 830-8301
Fax (407) 339-2554

Then you need the GXTRA/W...

The GXTRA/W SBus graphics subsystem from
Tech-Source Inc. allows you to add another color graphics
user to your SPARCstation.

The GXTRA/W is a single slot SBus card which provides
acceleration exceeding Sun’s GX, a 2 MB 8-bit color frame
buffer, and a port for a Sun-4 style keyboard and mouse.

The GXTRA/W runs popular Sun software and can
replace or supplement your existing graphics option.

Contact us today for information on how the GXTRA/W
can help you decrease your equipment costs, while
increasing productivity.

See us at Booth #859
SunWorld Expo’92

All product names mentioned are trademarks of their respective companies
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bases is a lot like wrestling
an octopus—even if you get
four arms under control, there are four left to contend with. Design tool
vendors claim the way to manage today’s complex development cycles is
concurrent engineering, a strategy that considers everything from concept
to final implementation early in the design phase. But if concurrent
engineering is to be more than a buzzword, the many databases used in
each phase of a design must communicate on some level or managing them
is impossible. This means integrating the concerns of design, test and
manufacturing under one large umbrella that will keep managers in each
discipline aware of the needs of the others. Though the problem is easily
stated, the solution is complex and cuts across many lines, both technically
and politically.

From a technical standpoint, interdisciplinary communication is compli-
cated by the fact that the many databases and related tools usually grow
up over time. Just as a library houses a number of volumes acquired over
the years, a company may own a network of hardware platforms, operating
systems, parts libraries, and databases that have been pieced together as
needs dictated and technology became available. Just keeping track of who'’s
using what software on which platform is a formidable challenge, and
time-to-market pressures complicate the process because a company must
remain productive while trying to get a handle on evolving technology.

B Balancing everyone’s needs

“Trying to get software to operate on all our systems is hard enough without
trying to manage the whole thing,” says Lester Schueler, system program-
mer at Ford Motor Company (Dearborn, MI). “And though we have 200
programmers working across the company, we still can’t lose sight of the
fact that we're a car company, not a software-development house. Right now
we just put different tasks and their current revision levels on a large
system to keep track of everything, but that means having to go through a
long list to find out who’s doing what. We can’t just make everyone change
their ways and adopt radical new procedures all at once. With all the tools

COMPUTER DESIGN MARCH 1992

Tools such as Men-
tor Graphics’ Deci-
sion Support Sys-
tem can manage
portions of a de-
sign by linking mul-
tiple design tasks
through a spread-
sheet environment.
In this example,

the layout task
(highlighted in
blue) consists of a
subset of tasks
such as physical
layout, transient
and thermal analy-
sis (window in fore-
ground).
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# DATABASE MANAGEMENT

and computers showing up every
day, people are getting interface
shock as it is. Any changes will have
to be done gradually.”

One problem in managing de-
sign databases is that each design
discipline has its own set of needs,
priorities and data representation
methods. To communicate needs
between disciplines, tool vendors
must decide on how much data to
transport between each environ-
ment for proper task man-
agement. Too much data
changing hands will slow
system performance and
clog disk space with irrele-
vant information. Too little
data and design manage-
ment doesn’t take place.
Mechanical designers
making a computer chas-
sis, for example, need to
know the size and shape of
the circuit boards and
backplanes that will be
placed inside. They might
also need some information
about the chips on the
board for clearance toler-
ances and heat manage-
ment, but they don’t need
to know the speed of the
system’s microprocessor.

B Infrastructure key

Deciding what to include in
a design management infra-
structure is a key part of the
solution. “No one product is
comprehensive enough to
manage all of the different
types of information in to-
day’s design environments,”
says Jayaram Bhat, director of
frameworks at Cadence Design Sys-
tems (San Jose, CA). “So if youre
going to succeed in managing design
databases, you have to take a mul-
tilevel approach. That means all of
the tools and databases must be
open—that is, accessible to any
management software. Then you
have to add information to your com-
ponent database that other mem-
bers of a design team might need,
such as cost and reliability informa-
tion. Once you have that, you have
to think about how youre going to
store that data, where you're going
to archive it and how you’ll manage
all of this library information.”

The requirements of each data
storage level are different. Archived
data, for example, must have cur-
rent revision levels, availability,
cost, and reliability information in-

group. “
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cluded so pieces of a design can be
tracked. Archived data can reside in
a commercial relational database
and used to generate reports and
spreadsheets for management.
While this information must be up-
dated regularly, it’s not used interac-
tively, as is the component data a
layout engineer needs to place a de-
vice on a board.

In a perfect world, the layout en-
gineer could retrieve data from an

grams to extract data from multiple
sources so we can manage it.”

I Who's responsible?

Because managing disparate data is
such a thorny problem, many com-
panies are reluctant to hand it over
to any one vendor. Any solution
must take existing data and manip-
ulate it into a format manageable by
the vendor’s tool. This prospect is
frightening to a company with enor-
mous amounts of time

TeamOne uses a baseline hierarchy approach to control ver-
sions of database files. “The master baseline contains all prod-
uct components that have been tested and verified at some
level,” explains Patrick McGill (shown at blackboard), vice-presi-
dent of marketing at TeamOne. “By creating virtual copies of
this master baseline, a project leader can let team members
make changes to a design without affecting users outside the

archived database, but to incorpo-
rate everything known about a com-
ponent inside of each library would
create an unwieldy database which
would impair a tool’s performance.
Trying to get the two databases to
communicate is high on the wish list
of many designers, managers and
accounting personnel. “The EDA
vendors’ databases are usually pro-
prietary structures which won’t
work with a commercial database
such as Oracle,” says Harold Bake<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>