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In thisarticle Brough Turner takes a look at what is needed in 2001 to ensure the
continued success of CompactPCI. Asone of the original proponents of CompactPClI
in the telecommunications industry, Brough appeal s to the CompactPCl community
to continue its efforts at standardization and open source.

A cosponsor of the Telecom Interest Subcommittee of PICMG, Brough has

been a tireless promoter of CompactPCI for the telecommunications market. Often
characterized as a visionary, Brough's foresight has brought about the creation of
the Open Telecom initiative (www.opentelecom.org) to boost CompactPCIl adoption
by making hot swap software source code widely available.

Accordingly, we at CompactPCl Systems Magazine decided to query other CEO's
asto what they saw astheir challenge for 2001. Following Brough's article, we
have included the responses from 37 movers and shakers in the CompactPClI
industry. They have shared with us their opinions on how their companies will
focustheir energy in the upcoming year to meet these demands.

Natural MicroSystems

CompactPCI evolution

By Brough Turner,

Senior Vice President, Chief Technology Officer and
cofounder of Natural MicroSystems

Www.nmss.com

CompactPCl isawonderful success story, at last. Initialy

standardized in 1994, the idea grew slowly at first.

According to Venture Development Corporation, 1997
board sales were less than $20M worldwide. The great thing about CompactPCl was
that it leveraged mass-market computer technology for industrial applications. This
provided access to awide variety of standard components — chips and modules and,
moreimportantly, software. The slow initial adoption rates may have been due, in part,
toan early focuson just afew, moderate growth markets like embedded industrial con-
trol (factory automation, traffic lights, and so on). In 1997 and 1998, the focus for
CompactPCl shifted to telecommunications and the completion of the specifications
required for telecom applications, i.e., the computer telephony specification and the
hot swap specification. Today, CompactPCl is at least a $500M industry and is pro-
jected to reach $2B in annual revenues by 2004 — and its biggest application is
telecommunications.

This growth has occurred even though today’s CompactPCl standards address only a
limited subset of the telecommunications market. Today’s CompactPCl telecom stan-
dard supports only traditional TDM telephony, and while the capacity istheoretically
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2048 simultaneous conversations, many
practical systems use the telephony bus
for multiple board-to-board connections,
resulting in systems that are limited to
less than one thousand channels. More
significantly, there are no standard con-
figurations for packet telephony, or in
fact for any kind of packet communica
tions, even though packet-based telecom
isthewave of the future.

Alternative schemesto get around these
limitations are emerging. But many of
these new proposals are vendor-specific,
so there is arisk that the industry will
fragment. That would be a pity. If the
industry can agree on a single architec-
ture for the evolution of CompactPCI,
the whole market will grow much more
rapidly than currently projected. What
is needed in 2001 is a concerted effort
by everyone in the community to
develop and agree upon a single archi-
tecture, with a minimum number of
variants, that coversthe maximum range
of telecommunications applications.
Ideally, this effort should happen
through the PCI Industrial Manufac-
turers Group (PICMG), the body that
controlsthe CompactPCl specifications.

This article outlines alternatives and
suggests a path that could bring us to
such a common architecture. First, it's
worth considering what is needed. The
simplelist includes:

m |nter-slot packet transport

m More capacity for PCl and CT Bus
(H.110)

m Improved support for highly
available systems
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Secondly, it's worth listing require-
ments or desirable attributes of any
solution:

m Evolution (not revolution), i.e.,
maintain compatibility, or at least
interoperability, with existing
products

m | everage mass-market technology
wherever possible

High availability extensions

Of the requirements listed above, high
availability is aready well advanced.
Peripheral card hot swap works. Hot
swap software works and is being stan-
dardized by PICMG subcommittee
2.12. Redundant CT Bus clocks work.
The use of redundant system controllers
isbeing addressed inaPICM G working
group (PICMG 2.13). And finally, there
is atrend towards systems where each
board is autonomous and the system
controller is merely a management
device that is no longer critical for sys-
tem availability.

PACKET SOLUTIONS

Infiniband

The first thing that comes to mind is a
potential new PC 1/O standard, called
Infiniband, which is being heavily pro-
moted by Intel. Infiniband will be a
scalable interconnection fabric made
up of high-speed serial links and
switches. For CompactPCl, an indus-
trial standard that leverages mass mar-
ket PC technology, Infiniband sounds
like a natural. Unfortunately, there is
strong reason to believe that wide-
spread adoption of Infiniband will take
more than five years, so an interim
solution is needed.

While the Infiniband specification is
still in development, the technology is
broadly defined. It's a complete break
from PCI, so itsadoption will requireall
new hardware and all new device driver
software, aswell as some new operating
system internals. PClI and USB are
earlier examples of 1/0O standards that
required new hardware and new soft-
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ware. Both took over six years from
definition to widespread adoption, so
Infiniband is unlikely to be widely
available before 2006. As an additional
problem, Infiniband proponents are
focusing their early attention on high-
end disk 1/0, just at atimewhen Gigabit
Ethernet is providing a serious chal-
lenge to Fibre Channel for high-end
disk 1/0. So, deployment strategies are
likely to change several times before
Infiniband succeeds. On the other hand,
with Intel’sbacking, Infiniband islikely
to succeed, eventually.

And we should leverage Infiniband
when it arrives, but current opportuni-
ties can’'t wait for 5+ years.

Other high-speed, switched
serial interconnects

In addition to Infiniband, there are
many similar serial 1/0O schemes avail-
able or being defined. Most of these are
being driven by the need to intercon-
nect chips to achieve high speeds in
packet routers. Some, such as Rapidl O,
are being standardized in other industry
trade associations. But they are not
likely to become PC standards and,
with the exception of StarGen (dis-
cussed below), they are neither soft-
ware nor hardware compatible with
current CompactPCI.

IP packets over PCI

In order to provide packet-based com-
munications between multiple CPUs in
a single CompactPCl chassis, Ziatech
has proposed a standard way to tunnel
| P packets through the PCI bus. Ziatech
calstheir product CompactNET™ and
thereisaPICMG group (2.14) working
on standardizing the idea. Unfor-
tunately, because it uses the PCI bus, it
doesn’t scale. Using all the PCI bus
capacity, the scheme peaks at about 400
Mbps. Still, this may be a good way to
handle control or management func-
tions. And, if thereisaway to scale PCI
(see below), then PICMG 2.14 may
become more important.

ATM Cellbus

Transwitch has defined an ATM bus,
caled CellBus™, that they use to con-
nect their ATM chips together. Several
years ago, Transwitch and AMP pub-
lished an applications note showing
how CellBus could be implemented on

the P3/J3 connectors of CompactPCI.
AsATM technology, thismay be agood
match for ATM-based systems, but it
reguires costly per-board overhead to
adapt |P or Ethernet traffic to ATM. In
addition, CellBusislimited to about 1.2
Gbps and it's a Transwitch proprietary
and patented protocol. Perhaps as a
result, CellBus hasn't gained significant
share in the CompactPCl market.

Ethernet

Atlagt, hereisan dternative that actually
leverages mass-market technology.
Indeed, thisis such areasonableideathat
many manufacturers have already put
some form of Ethernet into their
CompactPCl systems. And, in late 2000,
a PICMG subcommittee (PICMG 2.16)
formed under the leadership of Per-
formance Technologies to work towards
standardizing ascheme, using J3/P3, that
provides redundant point-to-point Ether-
net links running separately from each
dot to two special dots that hold redun-
dant Ethernet switch cards. Thus, a
20-d ot backplanewould havetwo switch
cards and 36 Ethernet links (two linksto
each of the 18 other dots). Thiswill be
animportant standard. And, whileimple-
mentations will likely begin with 100
Mbps Ethernet, thereis potential to scale
to Gigahit Ethernet, providing consider-
able upside.

Beyond this proposal, there are further
Ethernet ideas based on a full mesh of
point-to-point links, where every slot
has multiple separate Ethernet connec-
tionsto every other dlot and every board
includes an Ethernet switch. Motorola
Computer Group has aready built such
achassis. However, their current imple-
mentation uses J4/P4, so it isincompat-
ible with the existing CompactPCI for
telecom standard. They have also cho-
sen a different kind of connector for
JA/P4 in hopes that they will be able to
run Gigabit Ethernet using fewer,
higher speed pins than normal Gigabit
Ethernet. This is somewhat risky and
loses some of the value of mass-market
Gigabit Ethernet. But, asan approach, it
suggests further work that PICMG 2.16
should investigate — when they have
completed their first specification!

Beyond H.110
The current CT Bus, aso known as
H.110, has an aggregate capacity of 320
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Mbps. There has been some discussion
of speeding up the busfromitscurrent 8
Mbps per seria stream. Unfortunately,
PICMG’s backplane simulations show
that thiswon't work reliably, even at 16
Mbps, unlessthe CT Busis made much
shorter (many fewer dots). Also, such a
speed-up would only increases the
capacity to amodest 640 Mbps.

Moreinteresting istheideaof segment-
ing the H.110 bus and providing high-
speed switching and bridging between
segments. The ATM Ring card from
Natural MicroSystems is one way to
provide switched interconnection be-
tween H.110 buses using 155 Mbps
ATM links. But without relatively
expensive ATM switches, it only scales
to 2000 or so conversations — no more
than the basic H.110 bus itself.

Interconnecting H.110 segments over
Gigahit Ethernet is another possibility.
But, thiswill haveto wait for the arrival
of new silicon that dramatically reduces
the cost of bridging TDM to IP or
Ethernet. Such silicon is on its way, as
there is an enormous market for inter-
connection legacy TDM circuits with
newer packet-based transport. However,
for now, bridging H.110 over Ethernet
remains rather expensive.

Finally, there is a proposal from
StarGen Technology and Lucent
Microelectronics to bridge H.110 over
StarGen’s high-speed switched serial
interconnection fabric. This is very
interesting, as StarGen is aso introduc-
ing software-compatible PCI bridges
for scaling PCI systems.

Beyond PCI

Today's PCI bus is limited to about
1 Gbps peak, at least at 33 MHz and
32 bits. Doubling the speed and/or the
width gives a corresponding upside.
And the PCI architecture includes PCI-
to-PCI bridging, so thereis some ability
to increase system capacity by keeping
traffic that is local to one bus segment
on that bus segment (and thus off of
other bus segments).

Several schemes have emerged to fur-
ther scale PCI and carry it over longer
distances — for example, between adja-
cent shelvesin arack. Last year, PLX
acquired high-speed ring technology
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when they bought Sebring Networks.
Using this technology, they introduced
Gigabridge™, a bridge between PCI
and their high-speed ring. And StarGen
has announced PCI bridging over the
StarGen high-speed fabric of switched
serial links. Potential advantages of
the StarGen approach are that, like
Infiniband, it'saserially interconnected
switch fabric that can scale indefinitely
(at least in theory). In addition, with
Lucent providing H.110 bridgesfor the
same serial fabric, asingleinterconnec-
tion fabric potentially serves both PCI
and H.110.

If PCI becomes highly scalable, then
Ziatech’'s CompactNet, i.e., | P-over-PCl
as it's being defined by PICMG 2.14,
becomes much more interesting. IP-
over-PCI provides the potential to run
packets between boards in a Com-
pactPCl system using only a software
layer and the existing PCI interface.

Putting it together

Our goa should be to extend
CompactPCl so it addresses a larger
proportion of the telecommunications
market. Two principals are important.
The first is compatibility with existing
systems and the second is leveraging
mass-market technology. And two paths
have emerged. The first is to extend
existing PCI and H.100, perhaps with
the StarGen technology, eventually
bridging or migrating to Infiniband
when Infiniband becomes widespread.
The second is to add Ethernet con-
nectivity to the existing CompactPCI
backplane, first with the PICMG 2.16
proposal, and then with additional
connectivity.

Thereal issuefor the CompactPCl com-
munity is to find a single architecture
that supports both paths with an
absolute minimum set of variants. There
should be no more than 2-3 front card
configurations, i.e. standard dot defini-
tions. Backplane variations are more
easily supported, as one expects to see
different combinations of standard dlots,
but it would be best if 4-5 standard
backplanes covered the majority of the
market. The challenge for 2001 is to
agree on that common architecture and
to resist the temptation to go off in ahalf
dozen different directions.

Looking to the future

CompactPCI has found a sweet spot in
telecom, serving a variety of needs for
TDM systems of less than a thousand
channels or so. Even with no further
standards, the CompactPCl market will
grow to at least $2B by 2004. But with
common agreement on a minimum set
of CompactPCI extensions, the market
could really boom.
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Manufacturing
‘7 NATIONAL
’ INSTRUMENTS'

National
Instruments
By Dr. James
Truchard,
President

and CEO
WWW.Ni.com

National Instruments is meeting
demanding measurement automation
applicationsin many areas such as man-
ufacturing and manufacturing test with
3U PX1 and measurement software plat-
forms such as LabVIEW, Measurement
Studio, and TestStand. The open PXI
standard brings high throughput, inte-
grated timing and triggering technol o-
gies, and like CompactPClI, industry-
standard PC software for environments
such as Windows 2000/NT/Me/9x at a
relatively low cost.

Today’s competitive landscape moves at
Internet speed and the pressure to man-
ufacture products at high yields as fast
as possible has never been greater. With
product cycles moving at speeds obey-
ing Moore'sLaw, companiesare having
to design, manufacture, and test con-
sumer products in record time. While
traditional instrument control, such as
RS-232 and GPIB, have been and still
are trustworthy paradigms for measure-
ment automation, the need for faster and
higher throughput of measurementsis
getting stronger. This is where 3U PXI
comes in with the fast PCI bus. PXI-
based measurementsarerealized at data
transfer rates approaching 60 to 100
Mbytes/sec with standard operating sys-
tems. Thisis a substantial increase in
throughput compared to serial and
GPIB data transfer rates. When you
have to test your products by the thou-
sands, shaving off a few secondsin an
automated test sequence amounts to a
significant increase in productivity and
the bottom line.

The exploding telecom and informa-
tion technology markets are driving
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the need for ever-shrinking products.
Today, engineers are integrating multi-
plefunctionson asingle chip (SoC) that
were once implemented on multi-chip
boards. Mixed signal measurement tests
of SoC chips require tight synchroniza-
tion of your instrumentation. 3U PXI
fillsthis need greatly with its integrated
timing and triggering technologies.
Multiple devices can be programmed to
deliver the synchronized measurements
that are needed for today’s test require-
ments. PXI is transforming Test and
M easurement from loosely coupled and
often incompatible stand-alone instru-
ments, to tightly integrated, high-perfor-
mance measurement systems.

For the past twenty years the computer
has been the core of virtual instrumenta-
tion. Virtual instrumentation allows the
user to define the functionality of the
measurement hardware through soft-
ware. Virtual instrumentation has essen-
tially made it possible for anyone,
regardless of their computer expertise, to
develop sophisticated instrumentation
systems. The combination of flexible
PXl measurement hardware and
Nationa Instruments software platforms
is allowing for enormous devel opment
productivity gains. The PXI platform is
only half the story for powerful measure-
ment systems. The devel opment environ-
ments of LabVIEW, Measurement
Studio, and test executive TestStand pro-
vide the keysto the other half.

The relentless pace of Moore's Law
keeps driving the cost and size lower
in computing technologies such as
Microsoft software platformsand Intel’s
x86 hardware platforms, aswell aswith
measurement components such as ana-
log to digital converters (ADC) and dig-
ital to analog converters (DAC). These
benefits are directly leading to a new
compact measurement automation stan-
dard, 3U PXI, which addresses the need
for conservation of preciousfloor space.
Large rack and stack systems such as
6U PXI, VXI, and stand-alone instru-
mentation, can be dramatically down-
sized today. 3U PXI is perfectly posi-
tioned to capitalize on these trends to
deliver the measurement automation
solutions for today and tomorrow’s
manufacturing test.

Testing

ZTEC

By Christopher
Ziomek, CEO
www.ztec-inc.com

ZTEC hasidentified

agenera trend inthe

test and measurement industry as mov-
ing towards the CompactPClI platform
to take advantage of the modularity,
portability, and low price-to-perfor-
mance ratio. Consequently, ZTEC is
implementing all future products as
CompactPCI instruments.

ZTEC isoffering two new CompactPCl
productsin Q1 2001: a high-speed digi-
tizer and an RF pulse analyzer. Look
to ZTEC for additional CompactPClI
products in 2001 that implement con-
ventional high-end instrumentation
functions.

ZTEC is specificaly targeting its prod-
ucts for testing in the Telecom and
Digital Networking markets. These are
fast-growing segments of the test
and measurement market, due to the
increased activity in wireless communi-
cations and high-speed digital networks.

ZTEC's new CompactPCl products
in 2001 will address high-speed data
acquisition, RF and microwave testing,
and digital network testing. ZTEC's
high-speed digitizer products provide
precision signal acquisition and operate
as digital receivers. Within RF and
microwave testing, ZTEC will add vec-
tor synthesizer, spectrum analyzer, net-
work analyzer, and modulation analyzer
products. Within digital network testing,
ZTEC shall offer Ghit Ethernet and
Fibre Channel test sets.

ZTEC is focusing on the demands of
2001 and our new CompactPCl instru-
mentswill directly meet the demands of
the Telecom, Testing, Military, and
Digital Networking industries.
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GEOTEST

By Loofie Gutterman, President
www.geotestinc.com

As testing and factory automation
reguirements become more complex
and with the growing demand for better,
smaller, portable, and rugged testing
solutions, companies need to focustheir
efforts on new technologies that meet
these requirements.

An emerging new technology that can
accommodate all these reguirements
and demandsisthe PXI bus. Theinnov-
ative PX1 bus has been adopted as an
industry standard in August of 1997.
PX1 stands for Pci eXtension for
Instruments (just like VX1 stands for
Vme eXtension for Instruments) and is
a high-performance, low-cost alterna-
tiveto VXI (and some even say the suc-
cessor to VXI).

The PXI bus has been developed in
response to the needs of test systems
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developers and users who required a
new platform that was high-perfor-
mance, functional, and reliable, yet easy
to integrate and use. PXI leverages
existing industry standards such as PCI
and CompactPCl to benefit from high
component availability at lower costs.
Further, since the PXI is a PC-based
platform, it maintains software compat-
ibility with industry-standard personal
computers, as well as al PC-based
operating systems, software tools, and
instrument drivers.

PXI provides full interoperability of
CompactPCl and PXI instruments (3U
and 6U) as well as all PC based soft-
ware platforms and applications, creat-
ing arobust solution for any automation
and control application requiring com-
pact size, high performance, and rugged
platforms.

Geotest isfocusing its R&D energy on
the PXI platform. Numerous new prod-
ucts, including a 6U, 20-dot PXI chas-
sis, high-speed digital 1/0, digital mul-
timeters, counters, switching modules,

power supplies, and many more will be
introduced in 2001. The wide range of
PX1 products, both 3U and 6U provide
for a critical mass necessary to make
this new PXI busthe platform of choice
for any test and automation application.

Today, over 50 companies produce
hundreds of PXI products based on
the standard. Additionaly, as PXI is
based on the CompactPCl standard,
a PXI chassis can accommodate any
CompactPCl card, providing an addi-
tional selection of thousands of
CompactPCl products. To ensure full
compatibility and interoperability of all
PX1 products, the PXI SystemsAlliance
(pxisa.org) maintains the PXI bus
specifications. National Instruments,
GenRad, Geotest, and many other Test
and Measurement leaders such as
LeCroy, Rohde and Schwarz, Marconi,
and Racal Instruments are members of
the PX1 Systems Alliance and are sup-
porting the PX1 bus and PXI products.
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ADLINK

By JimLiu,
CEO

www.adlinktechnology.com

Adlink Technology Inc., founded
in 1995, has since been developing
PC-based products for test and mea-
surement, applied computing, and
automation industries. In the last few
years, we have acquired extensive
knowledge in the application of stan-
dard PC technology to many industrial
applications. With the know-how and
expertise gained, we have designed and
produced a comprehensive range of
state-of-the-art products to solutions to
meet various demanding industrial
applications. We are constantly working
towards providing superior quality and
cost effective solutions for our cus-
tomers around the world.

Our PC-based automation products are
deployed in many different environ-
ments — supervisory control and data
acquisition (SCADA), test and mea-
surement, telecommunication, process
control, machine automation, medical
appliances, instrumentation, research
Laboratories, intelligent transportation
system (ITS), and production facilities.
Our acquired extensive knowledge in
PC-based industrial applications has
enabled us to provide professiona con-
sulting servicesto our partners.

Perhaps a few examples can help you
understand ADLINK better. In 1996,
we released the first PCl-based DAQ
card in Asia, PCI-9112. PCI-9112
series DAQ cards use state-of-the-art
technology to make this card ideal for
data acquisition and signal analysis
applications in test and measurement
as well as process control. In 1998,
ADLINK envisaged CompactPCl would
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become the standard for the next gen-
eration platform of industrial PCs.
For that, we established a CompactPClI
R&D center devoted to the develop-
ment of CompactPCl products. Shortly
after our launch of cPCIS-2000, a 3U
CompactPCl system, in 1999, it was
awarded the highly prestigious, Symbol
of Excellence Award, presented by
CETRA (China External Trade Devel-
opment Council), an affiliate of the
Ministry of Economic Affairs of the
Republic of China.

The cPCIS-2000 series is just another
result of ADLINK’s commitment and
continuous effort in offering highly
practical and versatile products for
demanding applications. From data
acquisition, motion control, industrial
communications, to computer tele-
phony, ADLINK can now provide total
solutions for our customers. Further-
more, awide range of software develop-
ment support is available, from low-
level drivers to high-level software
components. All ADLINK software
products function seamlessly with well-
known software packages and users can
benefit from these easy-to-use tool kits.
We take pride in being able to release
Windows 2000 drivers simultaneously
at the same time Microsoft officially
announced its Windows 2000. Also, we
were Linux-ready by July 2000, and
are currently developing drivers for
VxWorks scheduled to release in 2001.

In the coming century, my challenge
is to continuously strive to design and
market new cutting edge products bene-
fiting both our partners and all intended
industrial users. Our new line of prod-
ucts geared for the year 2001 and be-
yond will be a showcase of our commit-
ment to be in the forefront of Industrial
Computing, Data Acquisition, Test and
Measurement, Automation and Control
technologies. By constantly keeping
pace with advancements in PC tech-
nologies, and by our underlying princi-
ples of openness, speed, and innovation,
| ensure that all future generation prod-
ucts not only meet the most demanding
industrial applications, but also surpass
the expectations of our users.

VIRGINIA PANEL

By Jeff Sowers,
Executive Vice
President

WWW.VPC.Com

There are new trends and standards
emerging, which bring the functionality
of higher end testing systems into the
price range of lower cost testing sys-
tems. The challenge of the ATE Industry
will be to define the technology stan-
dard. Virginia Panel Corporation is
meeting this industry challenge by
focusing our energy to insure we pro-
vide massinterconnect solutionsfor the
emerging standards.

Our company is structured asa sol ution-
based team. We have integrated flexible
manufacturing utilizing state of the art
technology with the brightest engineer-
ing, marketing and sales talent in the
industry creating a customer centric
environment.

We were pioneers in bringing the power
of the Internet into our company. This
has allowed us to provide a number of
innovative tools to both customers and
sales partners reducing development
time of new products dramatically. We
will introduce an additional number of
new Internet based tools in 2001 that
continue to speed the product develop-
ment cycle.

The incorporation of these elements has
enabled the ability to develop a number
of new technologies focused on mesting
the market demand for new testing solu-
tions. Great examples of this focus are
solutions we offer for the emerging PXI
Architecture Systems, our patented Fiber
Optic, and Click MassInterconnect Solu-
tions. We have been and will continue
to introduce innovative products to the
market quickly with our continual focus
on addressing and meeting specific cus-
tomer requirementsin atimely manner.

Thisiswhy we see the year 2001 as an
exciting year in the Automatic Test
Equipment Industry. Virginia Panel
Corporation is aleader in Mass Inter-
connect System, creating order out of
mass chaos.
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Military/Ruggedized

MEKTRON SYSTEMS
LIMITED AND MILTRON
SYSTEMSINC

MEKTRON'

SYSTEMS LIMITED

Turnkey System Enclosures & Integration

MILTRON

SYSTEMS INC.

Turnkey System Enclosures & Integration

By Bob Amos,
CEO

www.mektron.co.uk/back-pins
www.miltron.com/back-pins

Unintentionally but surprisingly fre-
quently, system enclosure design, oper-
ability, and maintai nability do not figure
highly in the minds of design engineers
at the inception or even intermediate
stages of a system'’s design/devel opment
cycle. Instead attention tends to be cen-
tered on the perceptively more techni-
cally challenging areas like architec-
tural, hardware, and software issues.

This recognized but excusable phenom-
enon goesalong way in explaining why
a fundamental and somewhat glaringly
obvious and most important aspect of
CompactPCl gets consistently over-
looked. To the extent that when eventu-
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ally highlighted it can hit like a bolt out
of the blue! We are of course talking
“genders”

Unlike the majority of other high
performance open bus architectures,
CompactPCl breaks with convention,
rightly or wrongly, in that the male con-
nector resides on the backplane instead
of on the daughter card. At first glance it
is perhaps difficult to discern anything
overly worrying with respect to this
arguably unwanted feature, until that
nine-letter word “logistics’ ultimately
raisesits head.

Mektron Systems Limited and our
USA subsidiary company Miltron
Systems Inc. specialize in the design
and manufacture of high-end system
enclosures for commercia through to
military COTS applications. Moreove,
apart from the standard developmental
range of CompactPCI enclosure prod-
ucts that we offer, our customers typi-
cally present us with their more chal-
lenging high-availability and military
COTS enclosure requirements. Not sur-
prisingly therefore, such applications
mandate an inherently high level of
maintai nability.

Itisusudly, therefore, at thislater stage
in the proceedings that the backplane's
male connector “feature” comes under
the spotlight asaproblem to behold. But
why should this be the case?

Firstly, it is perhaps worth remembering
that hitherto CompactPClI, the backplane
has generally been regarded, rightly so,
as an inherently reliable system compo-
nent both electrically and mechanically.
What's more, particularly with female
DIN 41612 connector based bus back-
planes such as VME and Multibus I,
users have acclimatized themselves to
expect ahigh level of mechanical robust-
ness during daughter card insertion and

extraction. Should physica damage
occur for some reason, it is invariably
going to be limited to the male daughter-
card connector. In maintainability terms
this is simply fixed by replacing the
daughter-card. Accordingly, apart from
a few exceptional situations, ease of
backplane removal and replacement as
an LRU (Line Replaceable Item) has
not been viewed as necessary.

CompactPCl’s connector gender con-
vention coupled with its particularly
vulnerable high density 2 mm pin pitch,
accounting for xxx pins per 6U dlot, has
on the other hand, started to flag up
some serious system enclosure design
considerations, which prior to now has
really not been an issue.

Over and above enclosure manu-
facturers providing a high degree of
due diligence with respect to back-
plane/cardcage alignment and users
exercising agreater degree of care cau-
tion when extracting and inserting
daughter boards, there appears to be no
magical answer inherent within the
CompactPCl backplane/IEEE mechan-
ical make-up.

One route would be to treat the back-
planeasan LRU, but generally speaking
even with innovative enclosure design
techniques this can be far from straight
forward and in any event would possi-
bly in most circumstances take a longer
than acceptable period to replace.
Another obvious solution, which runs
the risk of turning into a full-time pur-
suit is to replace damaged or broken
pins on apin-by-pin basis.

A couple of interesting and somewhat
alternative approaches deployed by
Mektron to help overcome this problem
may be found on the Mektron Web site.
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PEP

By Hugh W.

Nevin, Jr. Modular Computers ©
Presdmtof A Kontron Company
North American operation

www.PEP.com

Military computing
isextremely diverse
and requires a
unigue approach to
match technology
with demanding ap-
plication requirements. For the past
twenty-five years PEP has served as an
experienced vendor providing VMEbus
boards and solutions for military and
ruggedized industry. Our success re-
sulted from products festuring low power
consumption, extended temperature sup-
port, small form factor, and ruggedized
congtruction. PEP hasincorporated these
design concepts for use as building
blocks of our CompactPCI portfolio.

PEP has experienced a growing require-
ment from the military in 2000 for
CompactPCl solutions offering minimal
power consumption and maximum x86
performance. In the past this has been a
design criterion that involved sacrificing
oneelement for the other. However, Intel
has embraced the Embedded market and
is now offering low power Pentium
processors that are starting to converge
with Motorola's PowerPC power/
performance ratio. The key, however, is
designing products around the optimal
package, since Intel offersabroad selec-
tion of embedded building blocks.

PEP is committed to selecting compo-
nents and packages that reduce aggre-
gate power consumption for Single
Board Computer (SBC) and I/O periph-
erals. This strategy is underlined with
the existing product portfolio and is a
fundamental starting point for new
product design. Significantly, new SBC
solutions have concurrent requirements
for high performance and minimal
power consumption. For example, in
March 2000, PEPintroduced a3U single
board 400 MHz Pentium 111 processor
(CP302) offering typical power con-
sumption around 13.5 watts. Thisinno-
vative product was possibleusing Intel’s
Mobile Pentium I11 “Copperming”’ 495-
pin BGA2 package. This“flavor” of the
Coppermine, with acore voltage of 1.35
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volts, offers the lowest power and high-
est performance solution for Mobile
Pentium on 3U CompactPCl.

The fastest processors from Intel are
insufficient to keep pace with compute-
intensive  military  requirements.
CompactPCl offersaflexible bus archi-
tecture to implement sophisticated
multi-processing configurations. To
support multiprocessing solutions, PEP
offers a multi-Operating System (OS)
protocol stack (Racknet) using TCP/IP
over the backplane.

A limiting factor with 3U CompactPClI
has been the absence of extended tem-
perature support for high performance
systems. Many x86-based SBCs do not
meet the standard temperature range (0
to 70 degrees C). However, the CP302's
Pentium processor supports a case tem-
perature up to 100 degrees C. PEP cur-
rently provides 400 MHz Mobile
Pentium 111 in E2 (-40 to +85 degrees
C), which is unmatched by any 3U
CompactPCl vendor in the industry.
PEP a so complementsthe x86 architec-
ture with a Motorola 8240 (MPC603e
core) 3U CompactPCl SBC that also is
compliant with E2.

To satisfy increasing demand for
ruggedized mobile ground based sys-
tems, PEP plans in 2001 to concen-
trate on introducing leading edge 3U
CompactPCl technology. PEP will con-
tinue optimizing board tolerance for
shock and vibration. For example, while
other vendorsimplement syssem DRAM
only with DIMM or SODIMM, PEP uti-
lizes shock-tolerant soldered SDRAM.
Additionally, by utilizing BGA packag-
ing (especialy for the CPU), the board
footprint is significantly reduced, which
offers complete SBC solutionsin asin-
gle width (4HP) form factor.

Today’s vendors must provide broad OS
support. PEP specializes in providing
Board Support Packages for VxWorks,
ONX, Windows NT/Embedded, and
Linux.

PEP recently joined the Kontron family
of companies, which includes Teknor
Applicom, Inc. PEP is excited with the
tremendous product and technology
synergieswithin the growing family and
anticipates avery successful 2001.

CARLO GAVAZZ|

By Jeffrey
Russell, CEO

www.car logavzzi.com

Carlo Gavazzi M upac has enjoyed a
leadership position as a supplier of
COTS (Commercia Off The Shelf),
ROTS (Rugged Off The Shelf) and
MOTS (Military Off The Shelf) hard-
ware for over ten years, and is commit-
ted to maintaining this position in the
future.

Currently, we are one of the largest
suppliers of VME and CompactPClI
Rugged Enclosures to the military both
directly and through our extensive OEM
customer base. Our enclosures are
designed to accept COTS single board
computers (those designed and manu-
factured by CG Mupac as well asthose
provided by other manufacturers) and
perform reliably in tough military envi-
ronments such as submarines, army
vehicles, and surface ships.

An example CG Mupac's commitment
can be found in our engineers’ recent
redesign of the U.S. Navy’s next-gener-
ation Submarine Low Frequency/Very
Low Frequency VMEbus Receiver
(SLVR) chassis to meet the standard
(MIL-S-901D) for the near-miss shock
requirements.

The SLVR desigh uses an open-bus
system architecture based on VME
and VXI COTS components, thereby
reducing system development time and
cost. It uses a “militarized” chassis
designed and manufactured by CG
Mupac to protect the internal COTS
components.

This new system needed to replace
four much bulkier systems that were
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currently in use, and will be installed
on al classes of submarines as well
as associated tender and shore instal-
|ations.

The VME COTS design and industry
standard interfaces provide the Navy
with a small, lightweight system that
requires less power and uses the pre-
existing software. |n addition to meeting
MIL-S-901D Shock, the SLVR chassis
are designed to meet other military stan-
dards for vibration, operating tempera-
tures, relative humidity, atitude, fungus,
ship motion up to 60% incline, electro-
magnetic compatibility, DC magnetic
fields, airborne/structure-borne noise,
thermal requirements, and Mean-Time-
Between-Failure. In short, the new
SLVR system designed by CG Mupac
provides the Navy with expandability
options as well as double the capability
of its predecessor, all within the same
space.

CG Mupac hasalso introduced asimilar
system using the CompactPCl architec-
ture in anticipation of the coming trend
of migration from VME designs to
CompactPCl inthe military. Thisdesign
includes redundant power options,
power and temperature sensors, and the
ability to use our new 16-Slot Mono-
lithic CPC Backplane. This system
accepts Single Board Computers
designed and manufactured by CG
Mupac, and other peripheral hardware.

Our commitment to design and manu-
facture the highest quality enclosures
and systems for the military is ongoing.
Our capabilities are augmented by con-
nected multi-factory design centers
(Brockton, MA, Sparks, NV, and
Garland, TX) that allow us to meet
requirements with standard and custom
product wherever the customer is
located. This market represents asignif-
icant portion of our business focus, and
we intend to maintain our leadership
positioninit.
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Manufacturing Automation

MEN MIKRO

By Udo Fuchs,
President

www.men.de

In the year ahead,
wea MEN Mikro
believe that more
and more system
designers in the
manufacturing automation, test and
other industrial/ruggedi zed marketswill
continue their migration to the 3U
CompactPCl form factor. To maintain
our position as a key supplier to these
industries, MEN will continue to pro-
vide designers with flexibility in terms
of awide range of CompactPCl based
solutions. This year MEN customers
will have more optionsthan ever before.

MEN will continue to support its tradi-
tional VMEbus customer base. But
with demand for CompactPCl solutions
in the industrial market building, MEN
will focus on developing industrial
strength compute platforms that can be
leveraged across both markets. For
example, MEN isintroducing a variety
of compute platforms that straddle the
VME and CompactPCl worlds. One
of our newest 3U VMEbus PowerPC
SBCs, the MEN B11, isbased on avery
successful 3U CompactPCl PowerPC
SBC, the MEN F1. The two boards
share similar interna architectures, but
the B11 includes a high-speed PCI-to-
VMEbus interface developed by MEN.

We believethat theindustrial embedded
market will continue to move away
from its dependence on Intel processors
and will employ other processors with
improved price/performance, such as
the PowerPC, the ST-PC system-on-
a-chip from ST Microelectronics and
others. Solutions from MEN will

continue to feature what we are known
for — high quality industrial range per-
formance in the harshest of conditions,
including extreme temperatures, shock
and vibration. And for those applica-
tions that require a Windows/Intel
(WinTel) compatible architecture,
MEN will continue to offer innovative
CompactPCl Super Socket 7 and the
Socket 370 compute platforms.

Beyond our unique processor alterna-
tives, embedded industrial applications
also demand a wealth of software and
input-output (1/0) choices. For applica-
tions that require a Microsoft operating
system, MEN'’s systems will continue
to support compatibility with the
WinTel architecture. And we are also
expanding our support for users of real-
time OSs like VxWorks and OS9,
because these will continue to be in
high demand in 2001. We also see
increased requests to support the
deployment of Linux onindustrial plat-
forms. MEN is addressing this by part-
nering with Monta Vista to supply a
best-of -class Linux implementation.

1/0 is aways a concern for industrial
embedded system designers and MEN
will address 1/0 needsin the year ahead
by offering two varieties of modular
1/0. First, the M-Module mezzanine
card has proven that it offers the flexi-
bility and versatility designers need for
real-world 1/0O requirements. Second,
MEN will satisfy the need for high-
bandwidth computer 1/0O with PCI-
based PC*MIP mezzanine modules.
MEN, Motorola, Schroff, and SBS have
all collaborated on the development of
the PCeMIP specification. This single
mezzanine specification for high band-
width computer /O is good for the
industry and we will aggressively sup-
port it next year.

In summary, MEN Mikro will focusits
energies in the year ahead on meeting
the many needs of industrial embedded
designers because the demands placed
on these systems require a broader
range of capabilities and functionality
than ever before.
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System Integration

TRACEWELL
By Larry Tracewell,
President and

CEO

www.tr acewellsystems.com

| founded Trace-
well Systems in
1973 to provide
electronic packag-
ing solutions for
the electronics in-
dustry. In the years
following, we re-
ceived many patents for innovative
products, such as the T-Frame, a devel-
opment tool. In 1996, Tracewell
Systems acquired the engineering and
manufacturing operations of Compu-
Serve. This acquisition expanded our
capability to provide network hardware
and support services. Today, the com-
pany specializes in the design and
manufacture of system packaging,
backplanes, bridging products, power
supplies, and monitoring systems. We
supply everything from off-the-shelf
standard products to fully customized
COTS ruggedized units and integrated
rack systems for VME, VXI, PXI,
CompactPCI, and proprietary bus sys-
tems. Tracewell Power, an affiliated
company, was founded in 1995 to pro-
vide 200 to 2000 watt power suppliesto
the computer systemsindustry. We have
received patents for power and cooling
technology and manufacture products
such as the PCI 350, CompactPCl
power supply.

The industry’s biggest challenge today
islack and availability of qualified peo-
plein our field. The electronic industry
in general, suffers from an inadequate
supply of skilled engineers, conse-
guently companies that do not have in-
house experience readily available face
the challenge of continued dynamic
growth. An electronic packaging com-
pany’s foremost objective is to provide
their customers with quality resources
and in-house individuals that possess a
diverse technical knowledge. The mar-
kets of 2001 and beyond will continue
to demand vertically integrated compa-
nies that can provide them with a com-
plete “ one-stop-shop” for their projects.
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Tracewell Systems is vertically inte-
grated with a full range of engineering
disciplines that allows us to supply
complete design, software and manu-
facturing services to our customers.
This includes system engineering, PCB
assembly, metal fabrication, final test,
wiring, and system integration. The
main problems our customers face are
power supply issues, backplane issues,
and time-to-market issues. We believe
in the systems approach to design and
do not view any of these issues as an
afterthought. We utilize our proprietary
Smart Solutions™ processto solve com-
plex design problems.

Our power supplies are customer spe-
cific with a number of unique designs
and patented features. We designed
and manufactured the 6U 350-watt
CompactPCl power supply.

Our custom specific backplanes focus
on telecommunication design particu-
larly in the fields of ADSL, HDSL,
SDH, and ATM. We have agresat deal of
experience with high layer count back-
planes, up to 40 layers, with complex
routing strategies, demanding confor-
mance requirements, and high frequen-
ciesupto 2.5 GHz.

By using the Tracewell T-Frame, a
developer has full test access to the
component side of installed boards.
Moreover, this unique system provides
comprehensive monitoring functions
such as voltage, current, temperature,
and dual power for hot-swap testing. By
solving measurement, control, and
board accessibility problems during
development, T-Frame reduces design
cycles and time to market.

Tracewell Systems, Inc. strivesto bethe
supplier of choice to equipment manu-
factures for the Telecom/Datacom,
Manufacturing Automation, Testing,
and Military/Ruggedized industries.
Tracewell Systems, Inc. can take your
project from concept to full production
providing you with a system chassis
with better performance, fewer compo-
nents, and novel features that save you
money. As many Smarter Solutions™
have found their way into top develop-
ment labs in America and abroad, pro-
viding Tracewell Systemswith areputa-
tion of quality, innovation and value.

RTSOFT

By Olga Snenko,
President and CEO

www.rtsoft.ru/english

Being a software service provider
always demands the ability to find the
right solution for customer needs. It
requires not only investments, but also
forecasting the demand according to
market trends. At RT Soft, this is not
just a marketing cliché, but the core
foundation of our business. Meanwhile,
the new year will certainly bring severa
new challenges and drive us to set
new goals.

One such challengeistheimpact of net-
work-centric architecture as it rapidly
changes the landscape of dedicated
systems. Today, connectability to the
Internet issimply amust. It demandsthe
presence of WEB enabling components,
like browsers and Java VM, combined
with basic TCP/IP stack. At the same
time, every device must be customized
to fit into a specific market niche. The
goal of RTSoft isto provide afull range
of integrated support, ranging from
firmware to database connection. For
OEM'’s this means a significantly
shorter time to market, which is a syn-
onym for successin 2001.

Another challengeis presented by anew
generation of network-oriented chips,
like the Motorola PowerQUICC™ 1|
or the IDT RC323xx RISController™,
which reguire much more firmware
and software support. Even the learn-
ing curve for such chips can last sev-
eral weeks before entering the design
phase. Accumulating the extensive
experience in this specific arearequires
a significant investment for the service
provider, yet at the same time creates
unique opportunities and advantages
for the client — primarily, the ability
to start awork on a new project imme-
diately.
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The rapidly expanding dedicated sys-
tems market also creates the need for
numerous hardware platforms, tailored
to specific tasks, to provide a maximum
cost-effective solution for OEM’s. This
inturn creates agreat challengefor hard-
ware manufacturers in providing ade-
quate software support, ranging from
board-support packages to porting oper-
ating systems (OS's) to selected plat-
forms. Turning to service providerssuch
as RTSoft alows companies to direct
their focus on core competencies, and
thus provides more benefits to the end
user. RT Soft acceptsthe responsibility to
provide extensive software devel opment
and support services, both to the manu-
facturer and the OEM as needed.

Almost every device today is seeing an
increase in software content, and this
creates yet another challenge both for
the manufacturer/OEM and the service
provider. The quality of software and
firmware must be paramount. It is no
longer possible to merely assign a
few engineers for this task. The better
solution is to create a dedicated, pro-
fessional and experienced team that
addresses development as a business
process, not just as “writing code.” For
many companies, regardless of size, a
dedicated in-house support team will
consume valuable company resources,
thus slowing down the devel opment. So
it is often difficult to create such dedi-
cated in-house engineering teams. At
this point it becomes a natural and |og-
ical decision to outsource the entire
project. However, while contracting a
service provider for support issues
(normally combined with development
tasks) may greatly simplify the client’s
life, it can also put tremendous pressure
on the service provider. Such assign-
ments present a challenge for the soft-
ware provider, and at the same time
demand strict conformance to quality
standards to be successful.

The proliferation of the open source-
programming model started by LINUX
opensthe way for many advantages, but
it creates global challenges as well.
Using such amodel demands providing
extensive and professional support for
clients.
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BITTWARE

ByJeff Milrod, CEO
www.bittware.com

Most embedded DSP board vendors
have redirected to become more verti-
caly oriented. That is, they make their
products more focused at solving the
needs of a particular application (appli-
cation-specific boards or ASBs, | call
them). Contrary to thistrend, BittWare
iscommitted to providing excellencein
genera purpose DSP boards.

A common business axiom is that com-
panies must change with the times. For
technology providers this is certainly
true. The question is what should
change? | believe that board vendors
should adapt their technical intellectual
property (IP) to the needs of the cus-
tomers but not go so far as to limit the
customer’s ability to add value or inno-
vation.

Our customers need horizontal enabling
technologiesthat they can use as system
“building blocks” Allow me to make a
somewhat unusual analogy. Much like
the ubiquitous LEGO toy does for kids,
an embedded board vendor’'s job is to
provide system/product engineers the
pieces they need to creatively and inno-
vatively implement their applications.
Also like LEGO, it isimportant that the
vendors provide some special purpose
pieces such as wheels, windows, etc;
however, | fedl it isamistakefor LEGO
and embedded board vendors alike to
make the pieces so specia so asto limit
theimagination of the user to little more
than the assembly of a pre-designed
model.

BittWare's unique value-add to this
situation is not in knowing how to do

telecomm better than our telecomm cus-
tomers or instrumentation better than
our instrumentation customers. Rather,
it is leveraging our great wealth of
DSP expertise and experience (over a
decade) to build better and more flex-
ible DSP “building blocks” that can
be easily used by the true application
experts, our customers.

To that end, BittWare is focusing its
efforts on developing a broad range of
balanced productsthat maximize (rather
than minimize) flexibility and applica-
bility. At a fundamental level, the DSP
needs of telecomm applications are
not that different from those of indus-
trial controls—they usethe same*“build-
ing blocks,” It's just that the telecomm
application typically will need to use
many more, and bigger ones.

All of our DSP board products feature
an architecture that provides scalable
DSP performance, memory, and modu-
lar 1/0 implemented on avariety of PCI
formats. Plug-in, PC/104+, PMC, 3U
and 6U CompactPCI. The balance of
the architecture varies from product to
product, some maximized for memory
and othersfor processing density or |/O,
but al BittWare products are balanced.
Product pricing ranges from under $500
in quantity to over $10,000.

Key to any DSP application is the abil-
ity to interface processing to signals.
Not only do our productsfacilitate mod-
ular 1/0, we also provide specialized 1/0
“building blocks’ (wheels and win-
dows, not models) that are common to
the implementation of DSP such as
high-speed A/D, digital drop receivers
(DDRs), high performance audio, and
programmable digital interfaces.

For 2001, BittWare's energies will be
directed toward producing better, faster,
and cheaper DSP building blocks that
allow our customers to be innovative
and creative.
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RADISYS

By Suart Cohen,
Vice President,
Worldwide Sales
and Marketing

www.r adisys.com

At RadiSys, our strategy is simple:
focus on building blocks for next
generation Internet and communica-
tions systems; partner with Intel® Corp.
wherever possible; and implement our
“virtual division” concept with each of
our customers in order to establish an
intimate, high trust relationship. By
doing this, RadiSys can offer a broad
range of “best-in-class’ solutions that
combines the capabilities to meet
today’s needs with the flexibility for
tomorrow’s demands.

RadiSys provides more than simple
component-level solutions. RadiSys
offers a complete range of integrated
“best-in-class’” building blocks. Why
building blocks? By offering a “one-
stop-shop” of solutions and integrated
application-ready systems, we are able
to deliver more and more of what the
customer needs. Thiswill free up more
of their critical resources to focus on
their core competencies, which should
lead to faster time to market products.

Since our building blocks have already
been configured to work together in a
subsystem, there is a reduction in the

interoperability issues. This saves the
OEMstime and money.

Our building blocksinclude Intel-based
embedded sol utions, DSP modul es, net-
work interface modules and system
platforms — al designed in the PCI,
CompactPCl and custom form factors.
We also offer agrowing family of Intel-
based motherboards.

Our success rests on over adecade-long
relationship with Intel Corp. Our expe-
rience with over 100 board designs
crosses every Intel platform including
the families of Intel Celeron™, Intel
Pentium®, Intel Internet Exchange™
(IX) and Intel StrongArm® solutions.
Additionally, RadiSys offers a com-
prehensive line of DSP solutions for
voice/data convergence and a wide
array of SS7, Frame Relay, HDLC,
Serial and x.25 protocols based on open
architecture standards.

At RadiSys, we see our customers as
our partners — and we act asa“virtua
division” of their company. With this
kind of relationship, our customers can
off-load their embedded work and focus
on their own core competencies— appli-
cation development, branding and sell-
ing. By collaborating with our cus-
tomers as a virtual division, we create
unique, Intel-based solutions based on
their exact specifications.

For the last 13 years, Intel architecture
has been at the heart of RadiSys
embedded solutions. As a member
of the Intel® Applied Computing Plat-
form Provider (ACPP) program,
RadiSys has met Intel’s strict criteria

for quality assurance, manufacturing
capacity, design capability, tools, and
support. Asan Intel ACPP, RadiSysisa
reliable source for Intel architecture-
based solutions, from board-level prod-
uctsto complete systems.

As a RadiSys investor, Intel also has
a long history of collaboration with
Radi Sys on engineering efforts. Our rela
tionship extends from design services
and covers every step in between. We
work closely with Intel throughout the
development process from engineering,
manufacturing and testing to marketing
and sales. Thisisthe key to creating our
building blocks offerings. Our latest col-
laborative devel opment project based on
Intel 1X architecture, isjust oneexample.
Our newest embedded processor prod-
ucts are a response to today’s customer
demand for scaleable performance and
upgradesble networks built upon the IX
cornerstone of programmable silicon.

Over the years, we have used our rela-
tionship with Intel to better serve our
OEM customers. We work closely with
Intel to ensure their latest technology is
made available to the applied comput-
ing market in a timely manner. This
allows our customers to speed up their
design process, which lets them focus
on adding value and differentiation to
their products.

The end result? RadiSys delivers best-
in-class building blocks for your spe-
cific applications — and that allowsyou
to design products more quickly and
with alonger life.
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SPECTRUM SIGNAL
PROCESSING

By Pascal
Soothelfer,
President and
CEO

Www.spectrumsignal.com

As various convergence technologies
and standards mature, 2001 will be a
year for accelerating deployments and
technology development. 2001 will see
the widespread rollout of various voices
over broadband technologies in access
networks, including Voice over DSL
(VoDSL) and Voice over Cable
(VoCable). 3G wireless development
and trials will ramp, requiring new
packet-voice processing technol ogies.
The deployment of “softswitch” net-
works in the telecom infrastructure will
begin to pick up steam, requiring robust
media gateways and media gateway
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controllers. This growth in the Voice
over Packet market is also reflected in
upwardly revised market forecasts from
Frost and Sullivan.

The accelerating deployments of such
converged packet networks require
breakthrough technologies for process-
ing massive numbers of voice packetsin
arelatively small physical space, and
with minimal power consumption.
Spectrum is developing various core
technologies to deliver massive voice
processing and packet processing at the
industry’s highest-density and lowest
price-per-port. Spectrum’s aXs™ family
of packet-voice processing board-level
solutions integrate these technologies to
enable services such as VolP, VoOA™,
VoDSL, VoCable, VOWLL, Echo Can-
cellation, and 3G transcoding. aXs solu-
tions are voice processing modules that
ship pre-programmed and are optimized
for rapid integration into infrastructure
equipment, thereby reducing the equip-
ment manufacturer’s development risk
and time to market, and accelerating the
roll-out of these revolutionary services.

In the commercial wireless realm,
Software-Defined Radio (SDR) will
receive continued attention as the
solution to the lack of a harmonized
worldwide air interface standard. SDR
enables seamless communication by
enabling radio systems to be reconfig-
ured via software so that they can adapt
to different air interface protocols. SDR
will enable service providers to offer
support and roaming to mobile users
using different protocols, such as1S-95
and 1S-2000, and providers will be
able to upgrade their eguipment to
support new standards without hav-
ing to replace hardware. Spectrum’s
flexComm™ product line of baseband
processing engines and digital radio I/0
offers the flexibility and modularity to
support most software-defined radio
architectures.

2001 will indeed be an exciting year for
packet-voice and SDR, and Spectrumis
committed to contributing key tech-
nologies and products to improve and
accel erate service deploymentsin these
markets.
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Telecom

FORCE PN .
RSLE

N

NO A
A SOLECTRON COMPANY
By Ajay Shah,
CEO

www.for cecomputer s.com

There's an ongoing technological revo-
lution happening with the Internet,
especially in the wireless arena, that's
driving new aspects of Force'sbusiness.
Our customers’ market requirementsare
changing overnight. Established OEMs
are being challenged by the sheer speed
of change, startupsare on extremely fast
tracks. Moreover, this rapid technol ogi-
cal evolution is fast-forwarding market
requirements. The Telecom industry is
demanding more integrated levels of
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outsourcing at al levels. This all trans-
latesinto greater business opportunities
for companies such as Force.

Spesaking for For ce, we' ve been success-
ful managing the quick changes with
positive customer and vendor relation-
ships. Strong, long-standing relation-
ships with our Telecom customers (we
don’'t compete with them) have allowed
us specia insight to their customers

needs. From our vendor relationshipswe
receive the earliest possible access to
new technical developments and trends.

Thereismoretoit than relationships. In
a nutshell, we focus our specialized
Telecom know-how to offer speed and
flexibility — a fast time-to-market with
multiple platform options. At Force, we
have positioned ourselves in a unique
space. We have devel oped the broadest
range of solutions using open, stan-
dards-based products, CompactPCI
platforms, and a full range of custom
and standard designs. Our reputation is
to provide the highest quality quick-turn
systems customization with standard
building blocks. Our dedicated design

centers are worldwide, running 24x7,
producing solutions for VxWorks,
Solaris, Windows NT/2000, and Linux
platforms — essentially leaving no Tele-
com customer’s needs unmet. We also
easily accommodate growing produc-
tion demands and sudden manufactur-
ing requirements in conjunction with
our parent company Solectron.

Thereisstill moreto it —our employees.
More than 50% of our employees work
in Engineering, Applications Engin-
eering, or Technical Marketing. That
gives us awide range of technical capa-
bilities. This simple fact is very impor-
tant to our customers. So, combine our
technical capabilities with close cus-
tomer relationships and we get excellent
account and strategic planning abilities.
Then, combinethe technical capabilities
of our staff with acomplete product and
services range, and we can anticipate,
plan for, and deliver future technology
and feature changes. It's awining com-
bination that works for Force and for
our customers!
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BROOKTROUT
By Eric Giler, President
www.brooktrout.com

Brooktrout provides both the telecom-
munication and data communication
expertise necessary to build out the New
Network. Brooktrout's businesses are
focused on two aress, thefirst being the
infrastructure and the second the appli-
cationsthat run on the infrastructure. We
support the infrastructure as well asthe
applications by providing hardware and
software, which is sold primarily to
other companies that embed this tech-
nology into their products and services
to build out the New Network.

Thetwo messagesthat | would liketo get
across about Brooktrout is that we are
New Network focused and that we are
customer focused. We refer to our cus-
tomers as partners because the word
partner implies someone that you are
inextricably linked to for your successor
failure, and we make sure that we under-
stand the needs of our partners so that we
can meet them. Brooktrout puts a.specia
emphasis on being a true partner with
our customers in creating innovative
solutionsfor the new globa communica-
tions network. Accelerating acustomer’s
time to market and helping them expand
into new marketsis not just about work-
ing together at an engineering level.
Every aspect of the customer relation-
ship is important to the whole process
and affects the success of the customer
and ultimately the success of Brooktrout.

Our technology accelerates the time to
market for our customer’s applications
and in most cases, the technology that
we provide isintegral to the success of
the companies that we serve. Our cus-
tomers come to us because we special-
ize in the areas including Internet tele-
phony, voice over DSL and wireless. In
fact, our largest customer is Lucent
Technologies, which as an aside owns
Bell Laboratories, and therefore has the
ability to develop any technology they
need should they choose to put their
money and resources behind it. Yet they
choose to come to us for certain pieces
of thetechnology because we specialize
init and therefore can get it done more
quickly than they can with their own
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JUNGO

By Ofer Vilensky, President

WWW.j UNgo.com

The Telecom industry today is faced
with a growing demand for High-
Availability hardware infrastructure, in
order to supply customerswith top qual-
ity service. This trandates into what is
known as the “5 nines,” meaning sys-
tems that are available 99.999% of the
time. The need is for systems that not
only handle failures with a minimum
loss of system uptime, but that are also
capable of “in flight” hardware upgrade
and maintenance.

Anessentia building block in achieving
thisgoal is hot swap capabilities, which
could be achieved on CompactPCl sys-
tems, if it weren’t for two problems.

First, asubstantial amount of additional
softwareisrequired at the operating sys-
tem level, but currently, mass-market
operating systems such as Windows
Solaris (until version 8), Linux, and
VxWorks, lack such additional soft-
ware.

Second, the Hot Swap Standard itself is
a bit cloudy in some areas. As a resullt,
CompactPCI hardware vendors need to
develop a different driver for each dif-
ferent CompactPCl system board, and
companies using CompactPCl systems
areforced either to give up utilization of
hot swap capabilities, or to develop/buy
proprietary solutions.

We at Jungo have addressed this press-
ing issue, by developing GO-HotSwap,
an operating system extension that adds
the necessary software layers required
to support CompactPCl hot swap under
al major operating systems, and on al
available system boards.

We believe that ahot swap solution must
adsoinclude severa additiona eements:

1) Beageneric solution that supports
al CompactPCI devices, at all hot
swap capability levels.

2) Multi platform capabilities — the
solution should support all major
operating systems.

3) Support legacy PCI drivers — the
solution should support devicesthat
use drivers that do not support hot
swap.

4) Hot-swappable driver development
tools — the solution should not only
include the infrastructure to sup-
port hot-swappable drivers, but also
include the tools to develop them.

GO-HotSwap provides a solution that
answers these criteria.

Using GO-HotSwap playersin the tele-
comm/datacomm markets can immedi-
ately implement CompactPCl hot swap
capabilities under Windows 9x\2000\
NT\ CE\ NT- Embedded, Linux, Solaris
and VxWorks, where these capabilities
are not natively available. GO-HotSwap
also includes apowerful driver develop-
ment tool kit, which enables develop-
ment of fully hot-swappable device
driversfrom scratch. The resulting code
generated by the GO-HotSwap devel op-
ment toolkit is cross platform, and can
be re-compiled and executed on any of
the major operating systems supported,
without rewriting it.

GO-HotSwap is aso ageneric solution;
i.e, it is not dependent on the hardware
configuration on which it is running,
or the host PCI controller it is using.
The same drivers written by the hard-
ware vendor using the GO-HotSwap
solution will compile and run on all
supported operating systems, and on all
CompactPCl systems. Moreover, an
additional modulein GO-HotSwvap may
be configured to enable legacy PCI dri-
versto be hot swappable.

GO-HotSwap is an ideal solution for
hardware vendors, aswell asfor system
integrators, operating system vendors/
distributors, or anyone else who would
like to gain true hot-swap capabilities.

internal resources, which allowsthemto
get to market quicker. However, we can-
not rest for amoment and have to keep
pushing ourselves to keep getting

smarter and smarter, which we do by
investing money to create and develop
the products that our customers are ask-
ing for.
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ENEA

By Lars Osterberg,
President and
CEO

Wwww.enea.com

Born out of the telecommunications
industry, Enea OSE Systems has sup-
ported the telecom market for over 15
years. The OSE realtime operating sys-
tem (RTOS) is one of the most widely
accepted commercial operating systems
for telecommuni cations systems world-
wide today, and the company has been
growing at arate of over 100% for the
last few years.

Massive technological changes are
ongoing in the communications arena.
Our telecom customers are using OSE
to build infrastructures for 3G mobile
systems. Soon consumerswill beableto
use their mobile phones for everything
from paying for a soda at a vending
machine to participating in a videocon-
ference. In Sweden you can pay your
train fare on your WAP phone and then
useit instead of aticket.

With such advances on the horizon,
Enea OSE Systems understands the
need to accelerate telecom application
efficiency and functionality. To prepare
for the 2001 telecom year, we are
extending our outreach and strengthen-
ing our services in an effort to support
our customers, vendors, and suppliersin
their quest for alarger share of thetele-
com arena.

Having grown rapidly throughout
Europe and North America over the
last years, Enea OSE Systems is now
expanding into Asia and will continue
that expansion during 2001. Our new
Tokyo office will be able to offer loca
engineers and sales support staff to meet
the needs and demands of our Japanese
telecom customers.
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We know that our telecom customers
need more than just a powerful product
line, they also need product support.
Throughout 2001, we will establish
OSE Services al over the world. In the
Nordic countrieswe are currently work-
ing together with our parent company
Enea Data, who has a proven record of
providing top-of-the-line consultancy
services to telecom customers such as
Ericsson and Nokia. In the US we
launched our OSE Services with the
opening of the first OSE Design Center,
located in Phoenix, Arizona. Launched
in collaboration with TekSci, the OSE
Design Center offers developers work-
ing with the OSE RTOS access to gen-
uine OSE competence and additional
resources to get projects started, com-
pleted, or devel oped from start to finish.
The OSE Design Center is an example
of agrowing trend in our industry: the
need for RTOS vendorsto supply exper-
tise above and beyond best-of-breed
products.

In 2001, we will continue to dedicate
ourselvesto providing the best products
and solutions to base the next genera-
tion wireless and networking infrastruc-
ture and consumer applications on. Our
missionisto understand and prepare for
future standards and technology break-
throughs before they happen. By work-
ing closely with our partners, we are
participating in the development of new
and hot technologies, such as Bluetooth
and WAP applications, as well as pro-
viding the base for the 3G mobile infra-
structure systems.

Through our extensive product and
service offering to developers of
embedded systems, we have earned our
reputation for offering reliable, high-
performance and compact solutionsfor
communications applications. 2001
will certainly present more challenges
and opportunities: next-generation
wireless applications, infrastructure
changes, and millions of new devices
across the globe. Our job will be to
continue to look into the future, and
make sure our customers are prepared
to meet it head on.

ADVANTECH

By David Dan,
Managing Director

www.Advantech.com

The new Telecom industry is booming.
Every day new technologies and appli-
cations are emerging. For Advantech’s
CT and Network Computing Division
the key for growth in thisnew market is
based on the 2 key factors: Stand-
ardization and success of integration.
In 2001, | believe you will see many
leading technology suppliers devel-
oping partnerships to bridge these key
factors and move Telecom into the next
generation.

Advantech entered the Telecom Industry
as a “hardware platform provider.”
We offered a full range of Industrial
Computers, CompactPCl Platforms, CT
Servers, and Thin Servers to meet the
industry demands. However, after years
of operation and service in this market,
we see that customers are now looking
for the total “solution.” Since customers
are requiring more than just hardware
platforms, Advantech isevolving into an
application ready platform provider for
the communication infrastructure. We
have devel oped partnerships with major
technology vendors, including voice
technology vendors such as Dialogic,
Brooktrout, NM S, and operating system
vendors such asVxWorks, and Windows
NT. In 2001, we will continueto expand
our partnerships by moving into vertical
markets. We plan to work with applica
tion service providers (ASPs) and appli-
cation software devel opers speciaizing
in specific Telecom markets such as
VoIP, Unified Messaging Centers,
CRM, and Call Centers. The develop-
ment of these partnerships, along with
Advantech’s commitment to quality
productswill move Advantech into posi-
tion for the next generation of Telecom.
In 2001 and beyond, you can expect to
see Advantech’s CT and Network Com-
puting Division offering total system
integration of Telecom solutionsto meet
the specific requirements of customers.
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MOTOROLA COMPUTER
GROUP
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Compuler Growp

By Wayne Sennett,
Senior Mice
President and
General Manager

WWW.mcg.mot.com

Driven by the never ending need to com-
presstimeto market and timeto volume,
Original Equipment Manufacturers are
looking to outsource larger portions of
their system solutions every day. While
thefiguresfor outsourcing in the embed-
ded solutions market topped $3 billion
in 2000, analysts believe this accounts
for less than 30% of the total potential
market.

What is driving this insatiable appetite
for outsourced solutions? Time, money,
resources, and ultimately, successin the
marketplace. By capitalizing on out-
sourced design and manufacturing
capabilities, OEMs can cut their timeto
market in half. They not only gain
access to next generation technologies
without having to expend their own
engineering resources, but also realize
increased cost efficiencies aswell.

To address these growing OEM con-
cerns, Motorola Computer Group
builds upon its existing design, manu-
facturing and supply chain expertise to
deliver customized, standards-based,
carrier-grade platforms packaged and
configured for telecom applications.
We provide as much or as little of a
solution as the OEM desires — every-
thing from integration of third party
hardware and software to writing tech-
nical documentation; from design and
customization, prototyping and assem-
bly, to regulatory compliance certifi-
cation testing, labeling and shipping.
On a product level, the “everything”
includes flexible platforms typically
based on CompactPCl technologies
that provide choices of processor fam-
ily, operating system, voice and data
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transport, packaging, and integrated
third party 1/0, communication and
multimedia products.

While downtime may be acceptable in
the home computing or small business
environment, these seemingly small
inconveniences can trandlate to millions
of dollarslost on an annual basisin crit-
ical telecom applications. Providing the
utmost in customer choice and flexibil-
ity, Motorola Computer Group helpsto
provide telecom solutions that busi-
nesses can count on every minute of
every day and night. By offering access
to standard high availability system
platforms based on rules and policies
originally developed for fault-tolerant
platforms, we simplify the work for
developersto easily make their systems
highly available and enable network
architectsto benefit from software stan-
dardization and reuse across platforms.

The Motorola Computer Group Infinite
Infrastructures Solutions approach will
take our customers a step further as we
address the ultimate goal in an out-
sourcing model — having the platform
provider offer as complete a system
solution as possible. Motorola Com-
puter Group will offer standards-based
application-enabled platform solutions
as the building blocks upon which tele-
com OEMSs can quickly and cost effec-
tively incorporate their own customized
functionality. With these foundation
technologies readily available to them,
OEMs are able to accelerate product
time to market and life cycle profitabil-
ity, while recapturing engineering
resources and refocusing all efforts on
their own competitive advantages and
market niches.

The crunch is on. In aworld where our
customer’s ultimate success in the mar-
ketplace islargely defined by the speed
with which they get products to market,
Moatorola Computer Group will contin-
ually architect powerful new system-
level solutions that pace the market,
while ensuring these offerings can be
customized and integrated easily for
OEMs. In simplest terms, Motorola
Computer Group will become a virtual
extension of an OEM’s in-house design
and engineering capabilities — a part-
ner in the truest sense of the word.

SBSTECHNOLOGIES
COMMUNICATION GROUP

By Robbie Dhillon, (S\BS,
Executive Vice .

President of Technology
and Business Development
www.sbs.com

The challenges facing key players in
today’s OEM telecommunications mar-
ketplace span from meeting the con-
stantly shrinking product release cyclesto
satisfying the performance demands of
leading edge technology based products.
As aleading provider of OEM telecom-
munications platforms and subsystems,
SBS Technologiesiswell positioned and
committed to devel oping innovative prod-
uct solutions designed to address the
unique requirements of our OEM cus-
tomers specific applications and tech-
nologies.

While SBS currently offers a wide
breadth of telecommunications prod-
ucts, we have and will continue to
develop and introduce state-of -the-art
products in anticipation of evolving
industry needs. Positioned as an exten-
sion of your engineering team, SBS
pridesitself on recognizing and address-
ing the many issues with which OEM
telecom developers often struggle,
including time to market, make vs. buy,
software requirements and price/perfor-
mance tradeoffs. Most recently, we have
focused on advanced technology for
high availability (HA) systems, CPUs,
and intelligent 1/O controllers.

In June 2000, SBS introduced the Cas-
cade™ Series of HA CompactPCl sys-
tems designed for demanding mission
critical OEM telecom and networking
applications. In designing this series of
HA systems, SBS developed a unique
design approach that satisfies the hard-
warefunctionality required for HA. Asis
often the case, theintegration and testing
of hardware functions within operating
systems (OS) and device drivers poses
another significant challengein the prod-
uct development cycle. In the case of the
Cascade system, we were able to over-
come the HA-related software imple-
mentation issues by working closdy with
our OS vendors and OEM customers.
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While software support creates a primary
obstaclein HA system devel opment, den-
sity and performance proveto be common
challenges within the CPUs and intel-
ligent I/O controllers arena. A typica
OEM application for our CompactPCI
systemsisaDSL Multiplexer (DSLAM)
or Broadband Integrated Access Device
(BIAD) that provides aggregation of mul-
tiple TYEL or DSL links onto an OC-3 or
OC-12 ATM uplink. The challenges in
such applications areto meet time-to-mar-
ket, density and performance demands
required to assurereiability and high-link
utilization of WAN uplinks such as OC-3,
OC-12, and OC-48.

In order to meet the performance
requirements of a standards-based plat-
form such as CompactPCI, hardware
design must support the fastest compo-
nents and bus standards (e.g. Full DMA,
64/66 MHz). In addition, subsystems
have to be full-load tested to ensure
that target design goals are met. These
factors were among the many that
prompted the implementation of SBS'
open architecture model.

Open Architecture Approach Imple-
menting a modular, flexible architecture
in product development allowsfor theuse
of existing designs and hardware mod-
ules. The open-standard nature of this
approach offers high-performance, effi-
cient, and cost-effective solutionsthat can
reduce time to market, facilitate cus-
tomization, and enable greater flexibility
to integrate/replace existing technol ogies.

The highest risk in new product design
often occurs with the implementation of
key hardware and software components
that are in the early stages of develop-
ment. To combat the risks associated
with introducing new hardware compo-
nents based on emerging technologies,
SBSis focused on conducting thorough
and disciplined research, followed by
precise prototyping and detailed simu-
lation. Once SBS has qualified and
committed to a new design, we perform
a rigorous quality assurance (QA)
screening process, including hardware/
software functionality and system inte-
gration testing. Dedicated to providing
OEM customers with leading edge
telecommunications products, SBS
strives for product excellence by setting
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ONE-STOP
By Steve Cooper,
President and
CEO

WWW.onestopsystems.com

CompactPCIl pro-
vides an excellent
basis for many new
and advanced tele-
phony applications.
| believe 2001 will
be another tremen-
dous year for tele-
phony applications being designed
based on the CompactPCl architecture.

Over the past few years, the availabil-
ity of modules needed to build systems
has steadily increased. Yet there are
several holes in the available product
spectrum, particularly relating to tele-
com applications.

One Stop Systems' challenge for 2001
istoidentify and fill these missing prod-
uct holes, enabling telecom equipment
OEMs to get their systems to market
quickly.

For many new telecom and datacom
applications, the key is small size and
low cost. One Stop Systems has devel-
oped the industry’s first 1U tall 2-slot
CompactPCl enclosures, priced at only
$350 (OEM quantities). These new
enclosures, with or without rear 1/0, are
ideal for many embedded applications
based on a single-slot CPU board plus
one /O board.

For high-end telecom applications,
reduced total system size, true fault-tol-
erance, and remote system monitoring
capabilities are required. One Stop
Systems has recently announced a fam-
ily of products that address many of the
high-end system needs:

m 8U enclosures providing the func-
tionality previously requiring 12U of

rack space, plus fully fault tolerant
cooling system. If a fan or blower
fails, the system continues to run
with plenty of cooling airflow.

m n+1 power supplies, n+1 fans and
blowers, 16-slot CompactPCI back-
plane and full Internet system moni-
toring al in an 8U enclosure

m 16-dot backplaneswith H.110

m CPU plus 14 available I/O slots
enables maximum functionality

m Partitioned backplanes allow dual
systemsin one enclosure (clustering)

m Dua CPU backplanesallow multiple
CPU boards to control a single bus
(redundancy)

m System Monitoring Board and Inter-
net Monitoring Software; Compact-
PCI form-factor, hot-swappable sys-
tem monitoring capability (eliminates
monitoring board hard mounted
inside the enclosure). System admin-
istrators can monitor their system’s
vital signs remotely, and remotely
reset the system if needed.

m Systems become Internet appliances

These new products continue One Stop
Systems' commitment to providing
the best and most complete line of
CompactPCl modules and system solu-
tions for telecom equipment OEMSs.

The telephony equipment marketplace
is one of the most dynamic markets in
the world. New technologies, new com-
panies, and new attitudes within estab-
lished companies are all contributing to
atremendous rate of change within the
equipment markets. In this marketplace,
the time-to-market advantage gained by
designing systems based on readily
available CompactPCl modulescanbea
key strategic advantage.

By providing abroad line of ready avail-
able modules and systems, many specif-
ically tailored to the needs of telephony
equipment, One Stop Systemsintendsto
help revolutionize this marketplace in
2001 and for many yearsto come.

rigorous standards for product perfor-
mance, testing, and reliability whilefor-
ward pricing our products to maximize
value for our OEM customers.

SBS is a leading provider of high-
performance OEM telecommunications
platforms and subsystems, including
CPUs, WAN 1/0, and enabling software.
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RITTAL

By Hans\Wagner,

President and

CEO
www.rittal-
corp.com

With the CompactPCl roadmap foster-
ing further success, Rittal Ripac has
made a decisive move toward the sup-
port and development of this bus archi-
tecture and all the components required
for the continued development. To
explain, there are two major reasons
why Telecom applications are looking
closely at IEEE1101.10 and IEEE1101.
11 Packaging Products.

The first reason is the adoption of
CompactPCl and VME64x into the
Advanced Intelligent Network (AIN)
market and its broad availability of
software, combined with the rugged
IEEE1101.1 mechanical packaging
concept.

The second reason is that the IEEE
Standards are turning many of the
mechanical features into off-the-shelf
availability products, such as an EMC
gasket solutions, ESD protection, safety
ground solutions, PCB keying concept,
and protective solder side covers. A
more important additional feature is a
circuit pack injector/extractor metal
handle solution that deals with high
pin count insertion forces well above
185 Ibs./force.

Rittal Corporation has developed a
wide range of products that are not only
fully compatibleto these |IEEE Standards
but have numerous additional features as
well, including built-in ESD clips and
dot keying designs. For instance, Rittal
has designed two versions of the injec-
tor/extractor handles; both arein compli-
ance with the IEEE1101.10 standard.
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The new metal Type|Vx handle version
follows the need for maximum 1/O
capability on the front panel, typical for
applications where much of the I/O
exitsthe front panel.

The other slim line “ Telecom Handle”
Type VI, available in metal or plastic
versions, is designed for little or no
front panel 1/0. Thisistypica for tele-
com applications where most or al 1/0
exitsare on therear of atypical 12 inch
installation, and space is a a premium
(NEBS). Thedimline“Telecom” injec-
tor/extractor handle has al the features
as required by IEEE1101.10 and pro-
posed by |EEE draft P1101.11, includ-
ing keying, ESD, safety ground align-
ment pin, self locking, labeling, aswell
as optional embedded microswitch for
liveinsertion applications. In addition it
also permitsthe PCB to be moved offset
by 0.1 inch (2.54 mm) to the right,
increasing the component side (also
known as solder side) for Surface
Mount Devices (SMD).

The guide rails are designed to accept
PCB thickness of 0.062 inch (1.6 mm)
up to 0.098 inch (2.5 mm) self-adjusting
by molded-in pressure points. All guide
rails are UL approved plastic material,
asmetal guiderailshave becomeamen-
ace when using sensitive components
on the PCB.

In addition to these component level
products, Rittal has also developed the
innovative Compact-1 low cost sheet
steel CompactPCl subrack system and
the RiBox unit. The RiBox, recently
awarded the Best of Show award at
CTE, is designed for those low slot
count, low profile requirements associ-
ated with server applications.

Rittal continuesto takealeading rolein
not only defining and executing indus-
try standards but applying them to our
comprehensive line of electronic pack-
aging products. Rittal therefore contin-
ues to strive to be the market leader in
technologically advanced product offer-
ings for the CompactPCI and tel ephony
industry.

PLX

By Mike Salameh, 4

founder and LA 2 R A g
president

www.plxtech.com

PL X Technology
is focusing its
energy on being
the leading sup-
plier of high-
speed intercon-
nect silicon and
software to the
networking and communications indus-
tries, with a great deal of our emphasis
on the rapidly growing telecommunica-
tions segment. We provide these indus-
tries with high-performance silicon,
software for managing data throughout
the PCl/CompactPCI bus, and reference
design tools that minimize design risk.
Additionally, PLX supports third-party
development tools through the PLX
Partner Program which aligns several
development tool suppliers with our
own reference design kits (RDKs) and
software development kits (SDKs) to
address telecommunication systems
requirements. This full complement of
hardware and software sol utions enables
telecommunications equipment makers
to maximize system 1/O, lower develop-
ment costs, minimize system design
risk, and provide faster time to market.

Telecommuni cations equipment makers
are demanding for 2001 and beyond
solutionsthat enable arange of improve-
ments. better performance, greater
scalability, higher availability, and
preservation of hardware and software
investments. Those demands include
faster line speeds, more powerful pro-
cessors, ease of expansion, higher band-
width, and carrier-class reliability. PLX
has applied considerable resources
toward satisfying those demands, devel-
oping PCI 1/O Accelerator chipsand 1/0
Processor devices designed into a wide
variety of embedded PCI telecommu-
nication systems, such as switches,
routers, media gateways, remote access
concentrators, and base stations. Addi-
tionally, PLX's recently introduced
adaptive switch fabric architecture — a
fully PCI-compatible architecture for
edge-access equipment — delivers the
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performance, scalability and high-avail-
ability the telecommunications sector is
demanding.

Among PLX’s telecommunications cus-
tomers utilizing these solutions are
3Com, Alcatel, Cisco Systems, Compag,
Ericsson, Hewlett-Packard, Intel, IBM,
Lucent, Marconi, Nortel, and Siemens.

PLX playsan activeroleinindustry stan-
dards-setting bodies, both by participat-
ing in and contributing to strategic orga
nizations such asthe PCI Specia Interest
Group, PCI Industrial Computer Manu-
facturers Group, and CompactPCl and
Rapidl O trade associations. Additionally,
PLX maintains active development and
cross-marketing partnerships with severd
major hardware and software vendors.

The telecommunications industry isin
the midst of a magjor shift away from
proprietary designs and towards indus-
try-standard system architectures and
component silicon. This shift has created
adiverse, multi-billion dollar market for
silicon and software based on PCI, the
industry’s most widely adopted bus
architecture and the basis of virtually
all PLX products. PCI provides the
basic interconnect to a broad spectrum
of telecommunications equipment that
comprises the Internet and corporate
network infrastructure.

We're also channeling resources toward
streamlining the product-design process
for hardware manufacturers and software
developers with RDKs and SDKs that
help bring new and updated designs to
production quickly. These tools enable
manufacturers to dedicate more of their
resources to product designs, instead of
the actua PCI implementation.

The software development effort for a
telecommunications system often is
significantly greater than that of the sys-
tem’s hardware devel opment. Our devel-
opment tools, therefore, are designed to
significantly reduce the time and effort
software engineers must apply to their
projects. And by offering software com-
patibility across successive generations
of PLX semiconductor devices, telecom-
munications system designers and soft-
ware developers are able to extend the
useful life of their software investment.
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STARGEN

By Tracy Richardson,
President and CEO

www.star gen.com

In 2001 and beyond, an overriding chal-
lenge for companies in the Telecom
industry will be to meet growing cus-
tomer demand for their products in an
increasingly competitive market.

Persistent and growing demand for ser-
vices in voice, data, and video in the
business and consumer markets is rip-
pling back through the to the telecom-
munications equipment vendors at a
rate that is challenging long held
assumptions about how to design and
build product.

A key barrier to meeting time-to-market
demand is the need to design custom
components. In areas such as system
interconnect there is an emerging trend
toward using standard platform building
blockslike CompactPCl to avoid custom
designs. Unfortunately, often the stan-
dard-based approach does not deliver the
performance and functionality system
designers need to meet the next genera
tion requirements of their customers.

In 2001, Star Gen is dedicated to solv-
ing this problem by delivering standard-
based switch fabric technology that
telecommunications vendors can use to
both meet their time to market require-
ments as well as deliver the functional -
ity their customers’ demand. In 2001,
StarGen will play an important and
growing role in providing “off-the-
shelf” next generation solutions for
these vendors.

Another key challenge for telecom
companies in 2001 is meeting the
exceedingly high expectations for scal-
ability and reliability in the products
they produce. StarGen's switch fabric

technology will alow them to design
next generation voice, data and video
communication equipment with high
scalability, Quality of Service, highreli-
ability, and serviceability. StarGen's
universal switch fabric supports indus-
try standards like PCI with 100% back-
wards compatibility bringing the bene-
fits of investment protection, low total
cost of ownership, increased flexibility,
and ease of adoption.

In telecommunications, the market
never stands still and the market for
these systems is broadening every day
as magjor innovations in processing and
transmission continue to change the
rules of the marketplace. The buzzword
today is“ convergence,” but the research
and development work to meet the
demands of convergence is very rea
and well under way at StarGen.
StarGen switch fabric is designed to
optimize the transport of the three con-
vergent media types (voice, data, and
video) that are aggregated to and from
equipment such as remote access con-
centrators, DSLAMSs, edge routers,
Voice over Network Gateways, and
wireless access concentrators that con-
nect to the network core.

StarGen intends to grow in 2001 by
leveraging the demand for open stan-
dardsin the communications equipment
industry to take aleadership position in
the switch fabric market. It isimportant
to note that success in this market will
not be achieved by “going it alone.” Our
initial successes have come from work-
ing very closely with both the design
teams at well respected communica-
tions eguipment vendors and with key
industry standards bodies to deliver
product that will be widely adopted in
the industry.

In 2001, all of us at StarGen are dedi-
cated to making a positive impact by
building great chipsthat become part of
great telecommuni cations products.

PLX Technology will continue to meet
the demands of telecommunications
systems by offering high performance,

high availability, scalability, compatibil-
ity, and faster time to market through
complete /O interconnect solutions.
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ACULAB

By Alan Pound, Managing Director

www.aculab.com
“In pursuit of satisfy-
ing the future de-
mands of customers
in the coming year,

Aculab’s  roadmap
places energy into six
key aress.

1. Delivering and enhancing scalable
middleware solutions, incorporating
an ECTF compliant server. Targeted
at both the Enterprise and the emerg-
ing telephony A SP markets such tech-
nology will serve to meet the
demands of corporate end users |ook-
ing to enhance the portfolio of com-
munication tools available to them
coupled with enhanced management
capabilities.

2. Broadening the support for our prod-
ucts on the CompactPCl platform, for
Telco and other mission-critical
applications. As competition intensi-
fies it becomes increasingly impor-
tant for LECs and CLECs to be able
to offer featurerich, resilient, reliable
and scalable, high density solutions
that can utilize arange of protocols
including SS7.

3. Increasing support for third party
advanced speech technologies on the
Prosody platform, such as Nuance
and Phillips SpeechPearl. Being able
to place choice in the hands of the
developer is paramount to Aculab, in
this high growth sector it is impera-
tive that devel opers have the best mix
of speech toolsto hand, to allow them
to capitalize on the growing opportu-
nities.

4. Providing extended support for Voice
over |IP and other packet-based
speech solutions. In essence making
convergence of communication over
asingle network areality.

5. Pursuing flexibility and scalability;
defining and devel oping architectures
for future product generations. Build-
ing on Aculab’s “single dot solution”
philosophy will see the continued
development of high density, compact
solutions that will enable a more cost
effective means for application devel-
opers and system integrators to tap
into the converging marketplace.
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PIKA

By Jim Pinard,
President and CTO PIKA TECHNOLOGIES ING.

www.pikatech.com
The next twelve
monthswill undoubt-
edly pose some sig-
nificant challenges
for the telecommuni-
cations industry. De-
regulation will con-
tinue to spawn new competitive forces.
Market pressures aswell will dictate the
need for even more service differentia-
tion and increasingly shorter times to
market for new applications. Added to
these ongoing trends will be a need to
host and deliver new classes of applica-
tions generated by the rapid uptake of
last mile technologies such as xDSL,
cable and wireless. This will reach a
critical demand mass by 2002, helping
generate even greater requirements for
highly scalable, robust and reliable
application development platforms.

Is there help on the way? The answer is
both yes and no. Traditional approaches
and non-focused equipment vendorswill
do little to turn these challengesinto new
opportunities. What are needed are some
visionary development efforts. To be suc-
cessful, these efforts need to leverage a
wealth of market leading tel ephony expe-
rience into innovative next generation
solutions. We, at Pika Technologies, will
befocusing our energies on severa fronts
to meet these requirementsin 2001. The
end result will be massively scalable
CompactPCl systems developed with
industry standard multimedia building
blocks in a highly cost effective, inte-
grated, and flexible way.

Pika will address scalability require-
ments for central office environments
in three ways throughout 2001: On a
per-slot, per-chassis, and multi-chassis
basis. Pika's PrimeNet MM Com-
pactPCl family of multimedia resource

cards will offer industry leading octal
span T/EV/ISDN Primary Rate Inter-
face (PRI) network connections for up
to 240 digita telephony channels, fully
provisioned with alarge array of media-
processing DSPs (3600 Mips). Pikais
also investing substantial resources
throughout 2001 to develop enabling
technologies that allow quick and easy
creation of multi-chassis networks capa-
ble of scaling to tens-of-thousands of
ports without the need to perform com-
plex systems integration on a case-by-
casebasis. Pika's pre-engineered system
architecture will substantially reduce
configuration and maintenance issues.

Pika's commitment to standards-based
solutionswill help to substantially reduce
time to market for our telecom cus-
tomers, while increasing their range of
application choices throughout 2001.
Our move to packet-based technology
will empower the development of fea-
ture-rich |P-based applications and ser-
vices over the coming months and years.
In particular, Pikawill implement thefull
suite of fax-over-1P standards throughout
2001, as well as the full range of voice-
over-1P codec standards and emerging
communications protocols.

While many of these enabling technolo-
gieswill benefit large and small telecom
companies aike, Pikawill also focusits
energies throughout 2001 in exploring
new opportunities to further address the
needs of CLECs by providing next gen-
eration telephony building blocks to the
soft-switch market. This will help our
customers define a new future for IP-
based networks that includes providing
easily accessible voice service and stan-
dard connections to the public telephone
network.

Scalability, flexibility, and a strong mar-
ket focus: All will be critical to meeting
the needs of telecommunication compa-
nies in 2001. The need to future proof
telecommunications platforms will also
be critical.

6. Determining additional ways to
deliver value to customers through
training and cooperative ventures,
through to early adopter incentives,
and partner conferences. There is
more to a product than just the hard-
ware or softwareitself!

Hence, Aculab wish to offer customersa
complete product experience from pre
sales service through to customer satis-
faction.” Visit www.aculab.com for more
information on how Aculab can meet
your needsin the coming year.
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MAPLETREE

By Sean Aruda,
President and CEO

www.mapletree.com

The evolution of the next generation
network from the traditional circuit
switched network to one with packet
based elements will require telecom
vendorsto develop solutionsthat deliver
advanced technologies at alow cost and
rapid time to market. Fueled by deregu-
lation, competition, and the demand for
new services, network device require-
mentsinclude high-port density and low
power consumption to promote the
actualization of next-generation net-
work convergence. The industry is cry-
ing for solutions that enable the rapid

Copyright ©2001 CompactPCl Systems. All rights reserved.

market delivery of high-density, multi-
service network equipment that bridge
the gap between the PSTN and emerg-
ing packet networks. Building on our
heritage as an innovator for next-gener-
ation convergence solutions, in 2001,
M apletree Networks will deliver the
functionality and scalability for next-
generation access devices that are
unmatched in flexibility, scalability,
cost, and form-factor.

Packet based networks will provide
greater efficiencies, greater manageabil-
ity, greater flexibility and aplatform for
delivering new servicesto business and
consumer users. Emerging applications
will require voice over broadband
access gateways at the network edge
and trunk gateways inside the network
core. Wireless infrastructure equipment
and enterprise class access gateways
will require ultra-high port density,
functionality, scalability and power dis-
sipation. Mapletree will lead the devel-
opment of solutions that take port-
density and system integration to the
next level, seamlessly integrating with
network and bus physical layers and
reducing OEM product design cycles.

Understanding that asignificant goal for
the industry isto improve voice quality
over the IP network, Mapletree will
continue its development of solutions
that resolve issues surrounding network
delay and echo. In addition to maintain-
ing voice quality, Mapletree's patent
pending processes for jitter buffer man-
agement and echo cancellation stra-
tegically match the demand for high-
density solutions. Mapletree's adaptive
jitter buffer management dynamically
adapts to packet network behavior
to establish optimal buffer lengths
and minimized latency. Focusing DSP
resources on canceling only echo, and
not the delay, maximizes port den-
sity. Access solutions must meet the
demands of flexible and high port-den-
sity while improving functionality for
new and emerging applications.

Will 2001 be the year of convergence?
Perhaps. New technologies and standards
will continue to drive the demand for
better, more efficient, cost-effective
access solutions. Mapletreewill continue
to develop solutions that integrate plat-
form level requirementswith application-
specific functionality for new services.
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SBE, INC.

By William B. Heye, Jr.,
President and CEO

www.sbei.com

At SBE, we consider ourselvestechnol-
ogy leadersin network applications pro-
cessing for the telecommunications
industry. Telecom carriers, switching
equipment vendors, platform providers,
and software developers look to us to
providethe connectivity that allows net-
work application developers to design
innovative and cost-effective telecom
solutions.

The telecommunications industry is
undergoing a dramatic transformation.
With the proliferation of the Internet,
Intranet, and wireless communications,
an enormous opportunity for telecom
providers has presented itself, but not
without challenge. To keep up with the
growing demand of these converging
technologies, existing circuit-switched
voice systems must be migrated to digi-
tal packet-switched systems (or Internet
protocol), capable of handling large vol-
umes of voice and data traffic simulta-
neously. However, incumbent telecom
carriers cannot totally replace their

legacy systems.

Themigration to Internet protocol (IP) is
complicated by the different architec-
tures and platforms now deployed in the
public switched telephone network
(PSTN). The solution to these Internet-
working challengesis called asignaling
gateway. These gatewayswill serve asa
bridge between the circuit-switched
PSTN and the new packet-based net-
works, paving the way for voice over IP
(VolP) and other Internet-based services
that will be offered over high-speed
backbones at afraction of current costs.

SBE's product offerings of communica-
tions controllers are positioned to play
a pivotal role in signaling gateways,
media gateway controllers, and Soft-
switch systems, which are critical net-
work elements in the converging
PSTN/IP network platforms.
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Our telecom solutionsinclude avariety of
products based on CompactPCl, PCI,
PMC, and VME bus standards. These
solutions are incorporated within mis-
sion-critical systems, major signaling,
switching and routing networks. SBE
productsinclude SS7/AIN controllersfor
switch manufacturers, WAN interface
adaptersfor routersand servers, and high-
speed communications controllers for
wirelessand datamessaging applications.

SBE offersfour families of communica-
tions products. The HighWire products
provide leading edge technology that
enablesthe convergence of voice, video,
and data; the wanPMC and wanXL
product seriesthat expandsthe power of
Web serverswith specialized communi-
cations processing; the LMC Series of
WAN Adapters provides high-perfor-
mance connectivity, and theVME prod-
uct line, well recognized for its reliabil-
ity, with more than half a million ports
in operation worldwide.

As an enhancement to our flagship
product line, the HighWire family, SBE
has recently introduced the HW400
Software Developers Kit (SDK). This
sophisticated developers' tool jump-
starts product development by combin-
ing aVxWorks board support package
with high-performanceVxWorks device
drivers for all major hardware com-
ponents on the HW400 platform. The
familiar VxWorks driver interface elim-
inates the time-consuming complexities
of chip-level programming. At the same
time, developers can take full advantage
of the HW400's rich feature set: full
network switching, H.100/H.110 CT
bus connectivity, selectable line inter-
face, powerful layer one processing, fast
Ethernet access, and onboard DMA.
The HW400 SDK maintains acommon
API across the entire HW400 family,
with solutions for PCI, CompactPClI,
front panel 1/0, and PMC carrier appli-
cations. Products developed with the
HW400 SDK can be quickly ported
between popular form factors for maxi-
mum flexibility with minimum effort.

Rapidly changing applications and
requirements challenge the telecom
market. SBE's efforts are focused to
meet these challenges and to providethe
solutions that will power tomorrow’s
telecom networks.

ZIATECH, an Intel company

By Robert L.
Tillman, General
Manager

www.ziatech.com

Asasupplier of systems, platforms, and
processors to the telecommunications
industry, Ziatech, an Intel company,
recognizes the challenges of providing
faster and higher performing products
that address the evolutionary needs of a
converging marketplace. The telecom-
munications equipment manufacturers
require unprecedented flexibility from
their suppliersand the solutionsthey are
acquiring. How to accommodate the
unpredictable flow of voice, video, fax,
and datathrough an infrastructurethat is
still under development requires an
uncanny agility. And how better to meet
that challenge at the edge of the network
and within than with the CompactPCl
bus architecture!

Demand spawned by the burgeoning
e-business market continues to propel
the telecommunications sector. But
the widely reported crunch on capital
among the telcos large and small
requires that suppliers such as Ziatech
help their customers address the essen-
tial time-to-money equation. In an era
when every service from benefits to
accounting to purchasing is a candidate
for outsourcing, certainly the engineer-
ing, design and manufacture of the
underlying platform, the computing
core of next-generation telecommunica-
tion innovations, offers equipment man-
ufacturers efficiencies of time and
money, streamlining the process of
bringing new products to market.

The beauty of CompactPCl in this
telecommunications arena is its widely
accepted architecture, based on open
standards that offer high levels of relia-
bility and scalahility. Through ongoing
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work to enhance the basic design
offered by Ziatech in 1995, TEMs may
now choose from off-the-shelf develop-
ment systems that will fast-track their
latest applications for voice over IR,
automated billing or any of the seem-
ingly unlimited functions that drive the
Internet, wireless, and cabled distribution
and recel pt of data. The needs are varied,
but CompactPCl provides the requisite
flexibility in power supply, performance,
and speed. We've developed, through
PICMG, new standards for high avail-
ability, multicomputing, and hot swap &l
based on a ruggedness attained through
robust mechanical and electrical systems.
So when we turn the platform or system
over to the telecommunications devel-
opers, they can focus on adding value
through their proprietary software and
applicationswith every confidencein the
underlying computer control.

In 2001, we at Ziatech will be rolling
out new products that will help the
telecommuni cations equipment manu-
facturers meet their growth goals.
Revolutionary products? No, that's not
what the industry is asking for at this
stage. Rather, we will provide building
block alternatives tailored for telco
applications: higher performance, lower
power, and faster processing, for exam-
ple. At the sametime, we areincreasing
our commitment to support and service
to enable stronger partnershipsfor tack-
ling an increasingly competitive mar-
ketplace. Thisispossiblein part through
our new relationship as an Intel com-
pany, offering an expanded sales team
as well as renowned engineering and
design capabilities and state-of-the-art
manufacturing facilities and processes
that we can tap to enhance Ziatech’s in-
house expertise and experience. This
new positioning can be particularly
advantageous to telecommunications
equipment manufacturers as they move
from rapid start-up projects to being
high volume infrastructure suppliers.

As the telecommunications industry
forges ahead in 2001, Ziatech, an Intel
company, will continue to be there,
inside the infrastructure.
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VOICEBOARD

By Mr. Greg Peacock,
CEO

www.voiceboar d.com

Our OEM customers in the carrier and
service provider market sectors have
three major objectives:

m Improving time to market for new
products

m Simplifying the development of
innovative new applications based
upon convergent technologies

m Adapting to al of the new protocol
standards

At Voiceboar d, we have been focusing
our effortstowards meeting these objec-
tives by developing board-level solu-
tions integrated with an extensive com-
plement of embedded software. For
2001, we are focusing particularly on
integrating our embedded high perfor-
mance processors with recently devel-
oped signaling protocol and interwork-
ing software. We expect the resulting
productswill meet the Telecom industry
demands for 2001 by:

m Reducing system development time
and costs while also simplifying
operational field configuration of
systems

m Offering greater system scalability

m Requiring less engineering expertise
for application implementation

Our experience has shown us that,
although the challenges faced by OEMs
differ widely, in fact, several common
root problems are shared by dl. Thereal
source of most developer “headaches’ is
the perceived necessity of running real-
time and protocol stack management
software within the limited performance
confines of the host CPU. At Voiceboard,
our MediaPro® architecture eliminates
thisrequirement. By completely offload-
ing the real-time and low-level tasks
from the host, system developers can
realize exactly those key benefitsthey are
most concerned about achieving.

System design, development, test, and
deployment cycles are improved. Our
customers have reported to usreductions
in their product development and time-
to-market cycles of 50% or greater. They
can bring new Telecom productsto mar-
ket more quickly than ever before by
using commercial off-the-shelf software
modules, embedded at board level,
instead of having to develop their own
customized versions running in the host
CPU. This enables our customers to
focus efforts within their own core com-
petency and value-add areas rather than
on the minutia of protocol standards or
stack management.

Another focus of the Telecom industry
is to reduce the complexity and cost of
developing application software. By
using standard off-the-shelf software
modules to perform tasks that previ-
ously were executed by the application,
thedevelopers’ jobistremendoudy sim-
plified. For example, it is not necessary
to spend development and test time to
integrate lower layer protocol stack
management software into the higher
application layer. Instead, al lower lay-
ers can be embedded into board-level,
stand-alone gateways. The host applica-
tion complexity is greatly simplified
and development and test activities may
be completed quickly.

An ancillary result of this changeisthat
it becomes much easier for the system-
level designer to keep pace with fast-
changing communication protocol
standards. That job can be left to other
companies whose own primary focusis
on the continued development of fully
compliant software. Virtually unlimited
scalability can also easily be achieved
since adding spans, links, or additional
boardsto asystem requireslittle, if any,
additional host CPU support. The result
is scalable system with little or no
performance impact on the host CPU
and application.

In summary, Voiceboard's focus for the
year 2001 will be to further find ways
to offload the host and add new em-
bedded functionality to our MediaPro®
products. This enables our Telecom
customers to meet the challenge of pro-
viding users with reliable, high perfor-
mance, scalable telephony solutions.
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KAPAREL

By Ben Robitaille, President and CEO
www.kaparel.com

The ongoing double-digit growth in the
converging communications market has
and created problems for OEM’s. One
problem of interest to Kapare, isthat the
growth has outpaced theinterna abilities
of many OEM’s and crested the need for
them to outsource some, or al, of their
design and production. Thisin turn has
created anew set of problemsfor OEM’s.
Outsourcing presents asituation wherein
the end customer’s needs and require-
ments may not be well communicated
and/or understood. This may be caused
by severd factors including but not lim-
ited to, the need for rapid time to market,
constant technology changes, and differ-
ences between the corporate cultures of
OEM’sand those of their suppliers.

In 2001, with the telecom OEM’s being
somewhat shaken up in the recent stock
market adjustment, it will be important
that they bring products to market in
record time to meet the needs of end
user applications. Kaparel sees added
pressure on our organization to be able
to keep pace with the technology and
turn product in the time necessary to
address the market demands. This pres-
sure comes from the need of OEM’s to
start converting applications into rev-
enues more quickly, as their faling
stock prices have eroded both available
cash and investor confidence.

As an early innovator in CompactPClI
backplane solutions for telecom suppli-
ers, Kaparel created a business model
early in our development to address this
issue. The model is to offer arange of
off-the-shelf products that can fulfill
rapid prototyping to verify the applica-
tion and then utilize the designs in our
library to quickly spin a custom design
for production of the product. In essence
Kaparel becomes a “virtual backplane
department” resource for our customers
and not just asupplier of backplanes. We
participate from the initial concept
stages of the system design, right
through to the implementation of theap-
plication. Kaparel sees more and more
applications heading towards this cus-
tom solution with off-the-shelf time-
framesformat. In addition, the introduc-
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INTERPHASE CORP.

By Greg Kalush, CEO
www.iphase.com

I nter phase continuously addresses the
challenges and demands of wireless and
optical telecommunication providers by
creating carrier-class solutions. Because
service providers are expected to transmit
voice, video, and data, performance and
quality of service have become hot topics
in the industry. Bottlenecks have devel-
oped at the core of the carrier network as
bandwidth has expanded. On-board pro-
tocol processing, the sharing of commu-
nications across the backplane and high
availability requirementsfor mission crit-
icd services are driving telecom compa-
nies to deploy services on CompactPCl
platforms. Theindustry still facesthefact
that the speed of traffic is only asfast as
the slowest link in the chain. Interphase
is addressing the entry point to the wide
areanetwork, striving to improve the on-
board capabilities of 1/0, to alow more
distributed processing, larger amounts of
bandwidth transmission and better over-
al system performance.

Another challenge for communication
traffic is the ability to maintain sound
quality of service. As Internet traffic
expands, networks must expand to ac-
commodate larger and more diverse
amounts of bandwidth by prioritizing the
typesof traffic. In addition, we know that
users have built strong networks and can
deploy a tremendous amount of band-
width from the carrier perspective, but
problems arise because existing equip-
ment isn’t designed to move the voice,
video, and data communications as fast
as bandwidth now alows. Interphase is
leveraging its experience with ATM and

broadband to introduce communications
controllers that provide a direct optical
interconnect with the core. Thisincreases
quality of service by bringing intelli-
gence through distributed 1/0. With the
development of Interphase’s 4532 ATM
CompactPClI controller, 1/0 is no longer
passive, allowing 1/O to control functions
independently and use shared system
resources. The 4532 controller permits
core carriers of wireless services and
existing optical infrastructuresto provide
faster networking systems with higher
capacity and efficiency for advanced
voice, video and data convergence. With
the 4532 controller, processing capabili-
ties that were traditionally done by the
system CPU are being distributed down
to every dot of that system, thereby per-
mitting more bandwidth to be trandated
and more performance output from one
system. Vital transactions remain on the
system CPU, but distributed architecture
has taken alot of the processing require-
ments and pulled them down to the ot
level. By having functions happen simul-
taneoudly across different dots, the bot-
tleneck created on the system CPU is
freed and providers are capable of mov-
ing more traffic faster.

Another problem occurs as bottlenecks
arise when Quality of Service (QoS)
guarantees are lost and too much infor-
mation is funneled through one “pipe”
Tranglating traffic repeatedly from one
point in the network to another causes a
loss in QoS, resulting in compromised
network performance. Interphase’'s
4532 mezzanine card offers intelligent
processing for an ATM interconnect on
aCompactPCl system and allows trans-
missions to flow directly to SONET
networks, preserving QoS guarantees
inherent to ATM protocols and many
broadband services, such asADSL.

tion of new bus architectures like
Firewireand Infiniband and theincorpo-
ration of Ethernet in backplane designs
require usto also have resources focused
on these new advances so they can be
incorporated into upcoming designs.

This“virtual” model meansthat Kaparel
recognizes the need to partner with
OEMs early in the design process.
Partnership activities will range from
product specification reviews, to joining
in discussions with the OEM to discuss

the end user’s application. Thisapproach
alows Kaparel to provide input into the
system design, thereby offering possible
cost savings and shortcuts in the system
design for faster time-to-market. We see
this as a key success factor in 2001 and
beyond and have madeit anintegral part
of all of our ongoing growth plans.
Kaparel iscommitted to truly partnering
with our customers and ensuring we
remain aware of their stated needs and
requirements to provide them with the
right solutions the first timel
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CONTINUOUS
COMPUTING

By Ken Kalb, CEO

WWW.CCpu.com

Currently, one of the greatest challenges
facing any company in the telecom
industry is how to meet the market
demand for highly reliable applications.
Never has there been a need to create
products more quickly, with fewer
resources, while fulfilling industry stan-
dards for bulletproof reliability.

Continuous Computing addresses this
challenge and opportunity by providing
a leading platform for building voice
over packet applications in the telecom
industry. At CCPU, we empower appli-
cation developers with a robust suite of
products and services that speed their
Vol P technol ogiesto market quickly and
very cost effectively. CCPU offers seven
major platform products that include:
media gateways, media gateway con-
trollers, OAM&P, billing, signaling and
enhanced | P servers for announcements,
conferencing, and unified messaging.

Utilizing CCPU’s award winning
upSuite™ middleware and Hi-5™
architecture, virtually any VolP telco
application can be crafted into a central
office grade system with 99.999 percent
availability. CCPU provides a series of
rapidly configurable hardware and soft-
ware modules that form the basis of a
single SKU platform level solution. The
platform is then used by application
developers with little or no modifica-
tion, to create highly scalable and reli-
able products.

Copyright ©2001 CompactPCl Systems. All rights reserved.

CCPU designs, builds and integrates all
of the essential building block elements
for Vol P applications. Systems include
everything from hardware processors,
DSP resources and gigabit Ethernet
switches to operating systems, protocol
stacks, and high availability middle-
ware. In particular, upSuite, CCPU’s
patent pending HA middleware, has
proven to be an invaluable tool. At its
core, this product provides IP disk mir-
roring at wire-line speeds. Information
that is created on an active processor and
written to its local disk is simultane-
ously written across a TCP/IP network
to adistributed redundant processor and
itslocal disk. In short, application devel-
opers are shielded from implementing
low level code for 1/0 devices while
simultaneously controlling system re-
sources to provision for power outages,
scheduled and unscheduled mainte-
nance and the like.

However, there is more to empowering
customers' time-to-market requirements
than offering an ideal product for their
application. CCPU complimentsitsHi-5
product line with custom hardware and
software devel opment servicesaswell as
rapid product realization for revision
control, documentation, and all agency
testing. These services, which function
asan engineering resource to our clients,
turn stand-alone applications into pro-
duction grade revenue generating prod-
uctsin weeksinstead of ayear.

Testament to the business model and its
implementation isthefact that CCPU has
been soaring profitably at an 800 percent
compounded annual growth rate while
satisfying virtualy every major blue-chip
telecom equipment manufacturer includ-
ing Cisco, Lucent, Ericsson, Alcatel,
Nokia, Motorola and many others since
inception nearly three years ago.

The challenge of providing time-to-
market VolP solutions for telecom
equipment manufacturers is being met
by Continuous Computing.

PENTAIR

By John Abbot,
President

Www.pentair.com

Because Pentair Electronic Packaging
isaleading supplier of custom electronic
packaging solutions, the telecommunica-
tions marketplace has become akey dri-
ver of our company’s growth. We pro-
videawidearray of custom and standard
product platforms for both indoor and
outdoor environments and applications
for key telecom companies that want to
partner with global suppliers like our-
selves. Some of the issues we are focus-
ing on in 2001 and beyond to serve our
customers' needs are system integration,
quick time to market design and devel-
opment, flexible manufacturing capabil-
ities, and global reach.

We continue to increase our capabilities
for fabrication and system integra
tion services by expanding our North
American plant facilities in such strate-
gic locations as Warwick, RI, Chicago,
IL, and Pensauken, NJ. This includes
now being able to offer UL approved
level 5 integration (fully powered and
tested systems plus logistics) for many
of our telecom customers and devel-
oping supply management tools for
helping build true partnerships. In fact,
our company mission has become
“Integration focus with a sheet metal
expertise”

Time to market and product life cycles
continue to shorten in the telecom mar-
ket. On account of this, Pentair has a
new Prototyping Center in Warwick, RI
dedicated to enclosure and chassis
systems. Services include design sup-
port, fabrication, welding, assembly, and
integration. In addition, we offer pre-
tested platform products for both indoor
and outdoor applications that help save
time and costs. This is especialy true
with our Schroff brand CompactPClI
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enclosure products (subracks, back-
planes, handles, systems) that can be
modified to a customer’s requirements.
Collaborative Web-based design tools
(software) also help with new product
efforts so decisions are made quickly.

The combination of these initiatives
can result in a quicker time to market
(2-6 months) and significant savings on
development costs.

There is constant cost pressure on the
telecom industry to provide cutting edge
technology but at an affordable level.
Thisiswhy Pentair is constantly invest-
ing in new high technology fabrica-
tion equipment and software to reduce
labor time and increase output for
our customers. We pride ourselves on
establishing manufacturing centers of
excellence for aluminum and steel. We
also continually leverage our best-of-
classsupply chain efforts over the entire
enterprise to maximize volume dis-
counts for materials, outsourcing and
delivery.

With the high growth of telecom hap-
pening overseas as well as in North
America, enclosure suppliers such as
Pentair need to have global reach to
serve the different markets involved.
Besides having a strong presence in
Europe, Pentair now has manufactur-
ing facilities in Brazil and China to
serve our top-tier telecom equipment
providers.

The dramatic growth taking placein the
telecom industry can also contribute to
increased volatility. From quick spikes
to abbreviated production stops, a
supplier needs to be flexible enough
to ramp up fast for high production
requirements, and be prepared for sud-
den slow-downs. After a design or
prototype has been approved, it is not
uncommon for a telecom customer to
establish an aggressive production
schedule with us that may include the
manufacturing of the enclosure as well
as providing the complete integration
and testing services, and often in ashort
time period. This is where Pentair
with multiple manufacturing options
and core competencies can maximize
resources for accommodating these
types of orders.
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What surve?l respondents want from
CompactPCl vendors...

When we compare the remarks of the CEOs and the results of our recent
CompactPCl Systems Magazine survey, we have noted some interesting paral-
lels. In the survey we asked, “Which new CompactPCl products or technologies
do you need to make your business successful2” Here are a few of the more
relevant entries:

e CompactPCl Hot Swap hard disk drives

® Gbit Ethernet

e Hot pull, redundant system slot, Solaris

* CompactPCl boards need fo move to 220 mm deep for more space
® Telecom products

* VolIP

From the remaining responses fo our surver question, one recurring concern
is also the growing need for High Availability in telecommunications as the
following requests demonstrate:

* HA software

® HA, G4, IP Backplane

* High Availability chassis backplane with Dual System controller slots
* High Availability Ethernet Switches

¢ High Availability CompactPCl Systems with T1 Interfaces

e Software Transparent HA Standards

We also asked more specifically, “How important is High Availability to you?2”
Here is the breakdown of how those in telecommunications responded.

It is evident that there remain significant challenges for CompactPCl in 2001
in the area of High Availability. Ofer Vilensky o?Jungo summed it up this
way, “The Telecom industry today is faced with a growing demand E)r High
Availability hardware infrastructure, in order to supply customers with top
quality service.”
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