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Innovation
sets us apart

Avionics Databus Test, Simulation & Embedded Solutions

Lightweight, small, rugged, reliable, feature rich and cost-effective.
These are only a few of the benefits of the new AB2000 series of
Avionics BusBoxes® from Ballard Technology. They deliver outstand-
iNg avionics performance with multi-protocol and flexible expansion
capabilities. Conductively cooled, the AB2000 is ideal for rugged
avionics applications such as serving and recording data, convert-
ing protocols and providing federated control. Find out today how
AB2000 innovation can work for you.

Innovation for your success

For more information call 425.339.0281 or visit us at
www.ballardtech.com
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The AB2000
offers multi-
protocols in a
single, light-
weight rugged
format.
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Annapolis Micro Systems
The FPGA Systems Performance Leader

High Performance Signal and Data Processing
in Scalable FPGA Computing Fabric

GEOINT, Ground Stations, SDR, Radar, Sigint, COMINT,
ELINT, DSP, Network Analysis, Encryption, Image
Processing, Pattern Matching, Oil & Gas Exploration,
Financial Algorithms, Genomic Algorithms

Direct Seamless Connections with no Data Reduction
Between External Sensors and FPGAs
Between FPGAs and Processors over IB or 10GE
Between FPGAs and Standard Output Modules

Between FPGAs and Storage Arrays

Ultimate Modularity
From 1 to 8 Virtex 4, 5 or 6 FPGA/Memory Modules
Input/Output Modules Include:
Quad 130 MSPS thru Quad 550 MSPS A/D
1.5 GSps thru 5.0 GSps A/D, Quad 600 MSps D/A,
Dual 1.5 GSps thru 4.0 GSps D/A
An napolis Infiniband, 10G, 40G or 100G Ethernet or SFPDP

Micro Systems VME/VXS/VPX, IBM Blade, PCI-X/PCI Express, PMC/XMC, MicroTCA

No Other FPGA Board Vendor Streams This Volume of Data
Real Time Straight Into the Heart of the Processing Elements
and Then Straight Back Out Again

190 Admiral Cochrane Drive, Suite 130, Annapolis, Maryland USA 21401
wfinfo@annapmicro.com USA (410) 841-2514 www.annapmicro.com
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HYPERTAC
HYPERTRONICS

NEW LEVELS OF INTERCONNECT RELIABILITY

For lengthy space missions tasked with discovering the effects of atmospheric phenomena on vital
communication transmissions and data gathering, it’s critical that equipment be long lasting and
impervious to damaging effects. Hypertronics interconnect solutions featuring the Hypertac®
hyperboloid contact technology offer the reliability and dependability that are required in making
space discovery possible. Hypertronics is the choice of engineers worldwide for mission critical systems.

Hypertac Features Benefits

Low Insertion/Extraction Forces High Density Interconnect Systems
Long Contact Life Low Cost of Ownership

Lower Contact Resistance Low Power Consumption

Higher Current Ratings Maximum Contact Performance
Shock and Vibration Immunity Reliability Under Harsh Conditions

Maintain your system integrity with Hypertronics
reliable connectors and dependable solutions.

www.hypertronics.com/discover

HYPERTRONICS: WHEN FAILURE IS NOT AN OPTION
smtths

bringing technology to life
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Mission Critical

Make the Dreamliner Breakthrough
a reality dependability

- ’ . Boeing 787 Dreamliner b
The Wind River VxWorks platform i \
e ; i
- proved instrumental in the development
\" ‘ m\\- of the Boeing 787 Dreamliner—history'’s
3 ‘:\\ fastest selling wide-body aircraft.
\

Wind River embedded systems deliver the cutting-edge reliability and performance that fuel innovation.

Boeing's 787 Dreamliner is taking flight with an innovative integrated modular avionics (IMA)-based Common Core System (CCS)
developed by GE Aviation and enabled by Wind River.

Our industry-leading VxWorks 653 partitioning operating system is the foundation for GE's CCS, which serves as the Dreamliner’s
central nervous system by infallibly orchestrating the operation of over 70 applications supplied by over 15 Boeing suppliers.

VxWorks enables the asynchronous integration of multiple suppliers and allows for applications of different RTCA DO-178B
safety criticality levels to reliably run on a single shared computer platform.

It's the kind of cutting-edge dependability and proven performance that's made Wind River a trusted leading provider of
advanced embedded solutions for aerospace and defense.

Take your innovation to new heights. Contact us today for our Mission Critical Toolkit,
now available for a limited time at www.windriver.com/missioncritical/safety.

©2010 Wind River Systems, Inc. The Wind River logo is a trademark, and Wind River is a registered trademark of Wind River Systems, Inc. Other marks are the property of their respective owners.




Field Intelligence

Intel’s Core i7
performance

By Duncan Young

An insatiable demand for more performance continues to drive technology and market
growth in all forms of image and video processing for simulation, visualization,
gaming, modeling, manufacturing, and medical applications. Military and security
applications, typified by urban and guerrilla warfare, require higher resolutions,
better image enhancement, and faster threat analysis and results dissemination,

DSP libraries boost

USB Embedded 1/0 Solutions
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Solid-State Relay
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To leam more about our Embedded USB/104®1/0 boards visit
WWwW.accesio com
or call 800 326 1649. Come visit us at
10623 Roselle Street San Diego CA 92121
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specifically from ground-based and air-
borne electro-optical sensor systems. In
addition, there is a demand for continu-
ous performance growth for military sen-
sor systems such as radar, sonar, all forms
of signals intelligence, software radio,
and multisensor fusion. These applica-
tions all require optimal floating-point
processing capability, often packaged to
meet the most demanding Size, Weight,
and Power (SWaP) criteria.

Integrated vector processor
Freescale Semiconductor’s AltiVec broke
new ground in the late 1990s for embed-
ded developers by offering floating-
point performance comparable to, if not
better than, dedicated DSP engines but
with the ease-of-use, performance, and
development support of general-purpose
Power Architecture processor devices.
Recently, Freescale Semiconductor’s
8641D/8640D dual-core devices have
become almost de facto standards for
complex, multicomputing military sensor-
processing systems.

Those advantages, pioneered by Freescale
Semiconductor, have focused attention
on Intel’s latest multicore embeddable
processors with Streaming SIMD Exten-
sions (SSE) for many sensor-development
projects. SSE, also adopted by AMD,
provides an equivalent level of func-
tionality to AltiVec, with 128-bit vector
processing capability integrated into
a number of processor families, such
as Intel’s Core 2 Duo and Core i7
(Arrandale). Core i7 has dual cores run-
ning at up to 2.53 GHz, each with its
own SSE, L1 data and instruction caches,
plus a combined L2 cache. The L3 cache
with its DDR2/3 memory interface is
common to both cores. SSE provides
sixteen 128-bit XMM registers and a
rich instruction set extension to manipu-
late floating-point vectors and packed
floating-point operands, plus many
logical and functional instructions such
as directing cache operation. Support
for multithreading optimizes the use of
XMM register and cache resources.



Renewed market commitment
Military projects are characterized by
long gestation periods. Once a capability
or technology has been proven, it can
have a long “shelf” life prior to a rapid
deployment cycle to meet an urgent
operational need to counter a particular
new threat. COTS embedded comput-
ing vendors recognize this by offering
compatibility and software migration
road maps for their products over many
generations. A renewed commitment
by Intel to this COTS market model for
longevity of supply and ease of migra-
tion through successive generations
is already ensuring that SSE gains a
significant market share of new sensor-
systems development.

DSP function libraries

In practical terms, military sensor systems
such as radar and signals intelligence,
whichever vendor is used, will continue to
employ multiple computing nodes inter-
connected by high-speed fabrics to achieve
the DSP performance needed. These will
have complex system architectures for
data flow and processing throughput that
must be supported during development
with visualization and modeling tools
and DSP function libraries, plus system-
level profiling and debugging tools. Typi-
cal of these is GE Intelligent Platforms’
AXIS multicomputing development
environment, recently enhanced with
the open standard Vector Signal Image
Processing Library (VSIPL) Core 1.0
compliant libraries for SSE version 3 and
upwards. The library offers more than
600 DSP functions called from a com-
mon Application Programming Interface
(API) with both an instrumented, devel-
opment version and an optimized, deploy-
able version for Intel-based SBCs such as
the rugged VMEbus VR12 depicted in
Figure 1.

Figure 1 | The VR12 Core i7-based SBC from
GE Intelligent Platforms

No longer overshadowed by the high
volumes of fixed-point applications in
digital and mobile telephony, floating-

point DSP has moved back to center
stage. Imaging and video processing
are major growth opportunities, serving
the needs of much broader markets.
The successor to SSE has already been
announced. Advanced Vector Extensions
(AVX) will be available on Intel’s Sandy
Bridge multicore processor family and
beyond, providing 256-bit SIMD pro-
cessing. By packing two floating-point
vectors into each register, big perfor-
mance gains over SSE are anticipated,
and optimized VSIPL support for AVX
will play a large part in achieving these

goals. SSE combined with AVX is but
one architectural direction designers can
adopt for image processing. Companies
such as GE Intelligent Platforms have
also integrated math libraries within
their multicomputing development envi-
ronments for the 100+ stream processors
of CUDA-capable General Purpose
Graphics Processor Units (GPGPUs) to
round out a wealth of support for new
DSP development projects.

To learn more, e-mail Duncan at
duncan_youngl @sky.com.

requirements and secure data needs:

and AMC)

(VME, VPX and cPC)

features

Call us or visit our

www.elmasystems.com
215.956.1200

www.elma.com

510.656.3400

Elma offers way more than chassis

Embedded Storage
for Secure Data

Elma Electronic’s Systems division has a complete
line of storage solutions to meet tough environmental

* Mezzanine based CF and SSD (PMC, XMC,

* Hot swap removable shuttle based storage on PMC
* Blade level Network Attached and RAID storage

» Hardware enabled Secure Erase and Write Protect

» Available in convection and conduction cooled

website for more details

’IT Embedded Computing Solutions by Elma
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GUATIDIAN
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DM O DATA

Your data is under attack.
Help is here.

The new GUARDIANT™ solid state drive protects sensitive data from

3 environmental and human threats. Engineered specifically for defense applications,

" this 2.5” SATA drive with SLC NAND flash transcends limitations inherent in

} the memory media. Manufactured and designed in our secure, trusted U.S. facility,
the GUARDIAN provides unparalleled drive performance where data integrity,

security and extended environment performance are mission requirements.

Features:

50 or 100 GB densities

Hardware-implemented AES-256 encryption

Tamper resistant features available

SnapPurge™ renders data irrecoverable in milliseconds

Fast clear erases all blocks in seconds

Hardware-based authentication

Uncorrectable bit error rate of one sector per 10% bits read
MTBF greater than 2,000,000 hours

Military and government agency sanitization protocols
Built-In-Self-Test (BIST)

Power interruption protection with over and under
voltage detection and protection

No super caps or batteries
Self-monitoring analysis and reporting technology

Industrial temperature operation with extended shock
and vibration durability

Join the ranks of the Defenders of Data.
Learn more at www.whiteedc.com/guardian
or call 888-SSD-4-MIL.

602-437-1520 TEL | 602-437-9120 FAX

" Microsemi

Securing the Future Through the Power of Design
WWW. WHITEEDC.COM



Mil Tech Insider

The High Definition (HD) video com-
mercial market has increased the number
of camera and sensor types and the reso-
lution of flat-panel displays. In turn, this
has motivated designers of video distribu-
tion systems for military ground vehicles
to seek ways to deliver 360° Situational
Awareness Systems (360° SASs) while
respecting the Size, Weight, and Power
(SWaP) limitations of existing ground-
vehicle platforms.

360° SAS increases safety,
efficiency

360° SAS will enable crew members to
safely “see” outside the vehicle regard-
less of external environmental conditions.
It enables multiple viewpoints to be
extracted from different sensors and
enhanced with sophisticated recognition
technology to support tracking, identifi-
cation, classification, and target alerts to
minimize the user workload and speed
operational responsiveness.

From thumbnails to HD panorama
Today’s ground vehicles typically have
up to six video cameras from which the
operator must manually select a primary
input. The remaining video channels are
represented with low-resolution thumb-
nail screens in a tiled or picture-in-picture
format. True 360° SAS replaces this
approach with a single panoramic high-
resolution video image that can be panned
horizontally and vertically in a natural
fashion. 360° SAS adapts to the natural
way that human operators view a scene
and enhances that view with video fusion
technology, overlaying a variety of sensor
types on top of the visible light display
(such as infrared and low-light cameras) to
optimize the visual data being displayed.

Today’s video systems typically use cam-
eras generating relatively low-resolution
images at 640 x 480 or 1,024 x 768 pixels,
compared with the 1,920 x 1,080 pixels of
HD video. When the number of cameras
and sensors needs to grow from a simple
2 or 3 up to 8 or 16, viewing and select-
ing channels from small thumbnail views
quickly becomes impractical.
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Using COTS to get to 360°

Seamless pan-and-tilt, panoramic displays
require large amounts of compute process-
ing, which today’s ground vehicles lack,
to correctly register the image streams
together. Fortunately, the emergence
of small form factor, high-bandwidth,
open standard-based COTS boards such
as Curtiss-Wright Controls Embedded
Computing’s (CWCEC’s) 3U VPX SBCs
and the XMC-280 (Figure 1) video com-
pression mezzanine cards can deliver
much-needed multiprocessor compute
power; they also provide the ability to
distribute multiple channels of uncom-
pressed high-definition video over VPX’s
32 Gbps switching fabric and XMC'’s
PCI Express mezzanine multilane data
bus. Combined with a video distribution
and archival system, such as CWCEC’s
Sentric 2 software suite, powerful mod-
ular systems can be built to meet the
demanding requirements of a 360° SAS.

Another powerful component of 360°
SAS is video fusion. Vendors today are
developing algorithmic solutions for
automatic motion detection to alert an
operator when an activity of interest is
captured by a camera. Video fusion going
forward promises to mix technologies
such as night vision, passive systems
such as long-wave infrared, range laser-
based systems, acoustic detection, and
passive millimeter wave radar capable
of penetrating through sand, fog, and
dust. In order of increasing complexity
and processing requirements, the fusion
tasks include movement detection, image
tracking, and object recognition. Object
recognition is the most complex because
it typically requires databases of image
types, and the object in question must be
filtered from the background.

The most significant practical challenge
to bringing 360° SAS to ground vehicles
today is the limited available space and
the existing thermal envelope. In the short
term, many of the components of 360° SAS
can be achieved using COTS card-based
products that vendors offer today. They
can effectively bridge the divide between

MILITARY EMBEDDED SYSTEMS

HD video and the quantity of data that can
realistically be distributed over Ethernet.

Figure 1 | The XMC-280 multichannel HD video
compression card from CWCEC

Bandwidth is key

As the number of sensors and displays rises
and the move to HD video accelerates,
the bandwidth available from today’s
Ethernet networks quickly becomes
overwhelmed. In the consumer world
and broadcast industry, standards such
as 3G-SDI (SMPTE 424M) — providing
3 Gbps of serial digital video transmis-
sion over ordinary coaxial cable — are
making the expectation of HD common-
place. Gigabit Ethernet (GbE) is unable
to handle bandwidth beyond standard
definition video unless it is compressed.
Video compression helps, typically
allowing eight channels of full HD video
to be sent over a single GbE connection.
Latency can cause unacceptable delays
for real-time video distribution between
targets on the battlefield and their dis-
play on screen; 100 ms of latency for a
vehicle traveling 60 mph can impose a
10-foot disparity between the actual and
displayed location.

Today’s standards and products
are a start

Today system designers have to make
compromises and trade-offs because
legacy networks and processors are unable
to deliver the ideal video and sensor func-
tionality and performance. However, the
use of current HD video acquisition and
compression COTS products, combined
with increasingly powerful processing
and graphics hardware, will support the
multiple-channel, high-resolution video
requirements of 360° SA systems.

To learn more, e-mail Steve at
Steve.Edwards @ curtisswright.com.



Sroke of Geniuy™
Introducing the NEW Cobalt

Unleash your inner genius with Pentek’s new
71620 Cobalt™ Virtex-6 XMC module. Built to
optimize high-performance, wideband, com-
munications, SIGINT, radar, beamforming and
telemetry applications, this high-speed module
includes:

* Three 200 MHz 16-bit A/Ds

* Dual 800 MHz 16-bit D/As

 Intelligent chaining DMA engines

* High dynamic range

» PCI Express x8

* Dedicated memory for each I/O stream

* Secondary x8 XMC for gigabit serial I/O

* Advanced gating and triggering modes
optimized for radar applications

e Multi-channel, multi-board synchronization

+ GateFlow® FPGA Design Kit

* VPX, XMC, PCI, PCle, VME/VXS, cPCI,
conduction-cooled XMC

With extensive resources and new enhancements
in DSP engines, block RAM, logic and clocking
technology, the Virtex-6 family represents the
industry’s most advanced FPGAs.

Call 201-818-5900 or go to e
www.pentek.com/go/mescobalt i

for your FREE Putting FPGAs
to Work in Software Radio
Handbook, technical data-
sheets and price quotations.

COTS & Rugged
Versions

FPENTEIK

Setting the Standard for Digital Signal Processing

Pentek, Inc., One Park Way, Upper Saddle River, NJ 07458 Phone: 201.818.5900 Fax: 201.818.5904 e-mail:info@pentek.com www.pentek.com
Worldwide Distribution & Support, Copyright © 2010, Pentek, Inc. Pentek, Cobalt and GateFlow are trademarks of Pentek, Inc.
Other trademarks are properties of their respective owners.



By Dr. Kelvin Nilsen

Software modernization is often discussed in absolute terms, as if software can be characterized as being either entirely
black or entirely white, all legacy or all modern. In reality, most real-world software systems comprise many parts, each
representing a combination of good and bad attributes. In practical terms, software modernization consists of the gradual
process of replacing the bad with the better. And the choice to focus on software portability versus conditional compilation

is integral to modernization.

Themis’ New Rugged Servers Have
Speed to Burn and Keep Their Cool.

New! 1RU RES Servers

- One or two Intel® Quad-Core 5500 Series Xeon®
CPUs with Intel Nehalem Microarchitecture

- Up to 96GB ECC SDRAM
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RES-32XR3 server shown with optional filter door panels open.
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RES-12XR3 server shown with optional filter door panels.
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processors and Nahelam Microarchitecture
from Intel. These new Intel chips revolutionize
server performance, and Themis’ robust
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- Dual redundant DC power option
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Solaris™, Linux®, and Microsoft® Windows®
environments. For more information on Themis’
rugged new servers, please visit www.themis.com.
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Designed to take it.

(510) 252-0870.

THEMIS

N

Transformational.
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or registered trademarks of Themis Computer. All other trademarks are the property of their respective owners.
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Software portability is a key to
modern software

Consider the efforts associated with mod-
ernizing a deployment platform. Suppose
an application originally developed with
the C++ language on Windows now needs
integration into a modern Smartphone
running a proprietary OS and an ARM
processor. The porting activity needs to
identify and replace all dependencies on
the Microsoft Foundation classes. It also
has to analyze and address all dependen-
cies on the Microsoft compiler and the
underlying thread scheduling model as
implemented by Microsoft Windows.
While some of these porting issues are
identified by diagnostic message output
from the phone vendor’s compilers and
linkers, subtle differences between the code
generation approaches of the Microsoft
and Smartphone compilers can only be
detected by extensive testing and/or careful
review and analysis of the respective tech-
nologies. Similarly, differences between
the Microsoft and Smartphone OSs’
treatments of thread scheduling queues,
mutual exclusion locks, and priority inver-
sion avoidance strategies must depend on
extensive testing and/or careful review and
analysis of the respective OSs and of the
application source code and any available
application design documents.

Note that the ability to build new
applications by modular composition
of independently developed reusable
software components depends on the
portability of those components. Thus,
achieving software portability is critical
to developing new systems and maintain-
ing existing systems.

Conditional compilation

adds complexity

With a typical C++ porting effort, the
amount of code that must change to



support a new platform is relatively small,
typically less than 10 percent of the total
code. Finding which 10 percent of lines
has to change is one of the biggest hurdles
of any porting effort. As various porting
hurdles are identified and addressed, con-
scientious software engineers modernize
the application by inserting conditionally
compiled blocks of code and creating
documentation to help clarify the addi-
tional effort that might be needed to port
this code to yet another platform, such as
Linux, INTEGRITY, or VxWorks. There
is no guarantee, of course, that the port
from Windows to the Smartphone iden-
tifies all problems that might arise with
a subsequent port to yet another OS or
processor. But the lessons learned with
the first port provide valuable guidance
for additional ports.

A conflicting objective of software mod-
ernization is to reduce the effort needed
to correct bugs, address performance
shortcomings, or add incremental new
functionality as system requirements
evolve. Applications made portable by
inserting conditional compilation direc-
tives and documented lists of issues to be
considered with each new port are diffi-
cult to evolve. If changes to the original
application impact conditionally compiled
code, then the changes must be propagated
into all the conditionally compiled blocks
of code that represent support for every
relevant platform. Further, every incre-
mental change must be tested with every
combination of legal conditional compila-
tion options. This adds significantly to the
effort associated with common software
maintenance activities.

Portable languages avoid
conditional compilation

A popular alternative to using conditional
compilation directives is to implement
software in a more portable programming
language. Java is often the preference, and
many use the phrase “software modern-
ization” to describe the process of migrat-
ing Ada, C, or C++ software into the
Javalanguage. Java, including certain real-
time versions of Java, addresses portabil-
ity issues within the Java runtime environ-
ment (the so-called virtual machine) itself,
rather than requiring conditional compila-
tion directives within the application. The
Java language even offers special control
structures for addressing multiprocess-
ing issues, including syntax to identify
mutually exclusive code regions and
coherency between individual processor
caches. By abstracting these portability

considerations, the Java language offers
tremendous cost savings in typical
software maintenance activities. One
development team reported a savings of
20-fold compared to the C language in
a project that consisted of assembling
independently developed off-the-shelf
software components for deployment on
a new embedded platform.

Rarely is it economically feasible to
rewrite an entire legacy application into
the Java language in a single monolithic
effort. Today’s typical applications con-
sist of hundreds of thousands or millions
of lines of code; thus, it is much more

common for legacy applications to be
modernized in incremental steps. With
each functionality addition, new features
are implemented in Java and bolted onto
the existing legacy system. If mainte-
nance activities reveal that a specific
aspect of the legacy application is dif-
ficult to port or evolve, then that part of
the application is replaced with a more
modern Java implementation.

Dr. Kelvin Nilsen is CTO for Java
at Atego and a participating member
of the Java JSR 282 and JSR 302
expert groups. He can be contacted
at kelvin.nilsen @atego.com.
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Daily Briefing: re..s

By Sharon Hess, Assistant Managing Editor

Lockheed Martin technologies on
the move

In keeping with the battlefield’s ever-present imperative for
communications on the go, General Dynamics recently signed
up Lockheed Martin to provide transmission subsystem equip-
ment and communications hardware within the U.S. Army’s
Warfighter Information Network-Tactical (WIN-T) program’s
Increment 2 (Figure 1). Expected to span several years, the
$71 million production contract could reach a total of $400 mil-
lion by completion and stipulates that Lockheed Martin provides
mast systems, antennae, modems, and radios for WIN-T’s trans-
mission subsystem. Integral to WIN-T’s mission of providing
broadband communications capabilities to tactical commanders
via vehicle-mounted equipment, the transmission subsystem is
the backbone of the WIN-T network’s ability to dynamically
transfer data through and from non-contiguous, highly dispersed
areas while vehicles are in motion. Lockheed Martin will addi-
tionally provide signal operator training during Increment 2
deployment.

—

Figure 1 | Lockheed Martin will provide transmission subsystem equipment
and communications hardware for the U.S. Army’s WIN-T program.
Pictured: WIN-T Increment 2 test vehicles, photo by Russ Meseroll

Simulation modernization cocoons,
prepares troops

The safest way to prepare warfighters for the realities of the
battlefield is to keep them in unreality, as implied by a recent
$39 million contract between the U.S. Marine Corps Systems
Command and Saab Training USA LLC. The contract speci-
fies that Saab modernizes the USMC’s range training systems
via nonautomated and automated simulators and target equip-
ment. Beyond the contract’s troop-protecting tenets, the contract
also provides for logistics and systems engineering including
design, development, integration, installation, and delivery with
some training added in. Contract beneficiaries are Marine Corps
installations in Japan, Hawaii, and the continental United States.
Completion is anticipated in August 2013.
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VITA keeps its track shoes on

Gone are the days when VITA/VSO was quietly in the background
working on open standards. As if OpenVPX (VITA 65) reach-
ing ANSI/VITA ratification back in June wasn’t enough, VITA
has achieved two more recent milestones: 1) The formation of a
VXS Marketing Alliance to perpetuate VPX’s relatively unpubli-
cized sister standard. VXS Marketing Alliance members include:
Concurrent Technologies; CSP, Inc.; Curtiss-Wright Controls, Inc.;
Elma Electronic, Inc.; EVOC Intelligent Technology; Hartmann
Electronic; Mercury Computer Systems, Inc.; Pentek, Inc.;
Meritec/Joy Signal Technology; SIE Computing Solutions;
TEK MicroSystems; and W-IE-NE-R, Plein & Baus GmbH.
Meanwhile, VITA’s VPX Marketing Alliance is getting the
inside track on VPX, OpenVPX, and VPX-REDI in the form of
its industry survey conducted last April 23 through July 31 with
the help of OpenSystems Media and other embedded industry
publishers. The survey covers cooling methods, switched
serial fabrics, I/O pin counts, LRUs, possible VPX implemen-
tation obstacles, VPX benefits, and much more. (See editor
Chris Ciufo’s detailed coverage of VITA’s VPX industry survey
in his column entitled “Survey says: VPX is the new VME” in
this edition of Military Embedded Systems.)

The Northrop Grumman contract that
almost isn’t

CH-46E, CH-53E (Figure 2), and CH-53D helicopters are about
to become more countermeasure savvy, thanks to a recent esti-
mated $77 million “undefinitized contract action” between
Naval Air Systems Command in Patuxent River, MD and
Northrop Grumman Systems Corp. in Rolling Meadows, IL. The
“contract” stipulates that Northrop Grumman will provide 121
of its AN/AAQ-24(V) 25 Guardian laser transmitter assemblies
for the aircraft, with work completion anticipated in 2012. The
Guardian laser transmitter assembly is a laser-based, next-gen,
directable countermeasures system geared to protect certain
fixed-wing aircraft and helicopters against man-portable air-
defense systems attacks.

transmitter assembly. U.S. Navy photo by Mass Communications Specialist
1st Class Steve Smith



Raytheon SDB program weaponry to
take flight

Raytheon Company and the U.S. Air Force recently put pen
to paper, spawning a $450 million contract stipulating that
Raytheon starts engineering manufacturing development on
its GBU-53/B seeker weapon as part of the USAF’s Small
Diameter Bomb (SDB) Increment II program. SDB II features
a precision-strike, air-launched standoff weapon designed to
thwart fixed and moving targets in challenging weather con-
ditions. Meanwhile, having passed its 26 test flight missions
sans any hardware malfunctions, GBU-53/B offers three opera-
tional modes: semiactive laser, uncooled imaging infrared, and
millimeter-wave radar. GBU-53/B also “fully meets the load-out
requirements for all versions of the fifth-generation F-35 Joint
Strike Fighter’s [Figure 3] internal weapon bays,” says Raytheon
Missile Systems President Dr. Taylor W. Lawrence. Contract
delivery is anticipated to commence in 2013 and end in the latter
part of 2014.

Figure 3 | Raytheon Company’s GBU-53/B seeker weapon will begin
engineering manufacturing development per a $450 million USAF contract —
part of the SDB Il program, anticipated to include F-35 Joint Strike Fighters.
Courtesy photo/David Drais

Navy issues “urgent procurement” of
Counter RCIED

Undoubtedly the Naval Sea Systems Command realized that
IEDs are always a danger to the warfighter when it exercised a
$17 million option on its contract with EDO Communications
& Countermeasures Systems. The contract modification (to a
previous “firm-fixed-price contract”) stipulates that the company,
a subsidiary of ITT Force Protection Systems, produces and
supports 260 Counter Radio-Controlled Improvised Explosive
Device (RCIED) Electronic Warfare (CREW) 2.1 systems
including Band C Engineering Change Proposal upgrades. The
CREW 2.1 systems are designed to electronically jam enemy
RCIED systems to prevent radio-controlled IED ignitions.
The contract option was initiated “to meet urgent Department
of Defense requirements in support of Operation Enduring
Freedom.” Contract option labor will occur in Thousand Oaks,
California, with completion anticipated in April 2011.

For consideration in Daily Briefings, submit your
press releases at http://submit.opensystemsmedia.com.
Submission does not guarantee inclusion.

battlefield trend, the U.S. Army recently ordered 94 new model 310 SUGV robots.
Boeing photo

iRobot to become more prolific on
battlefield

In conjunction with the booming trend of utilizing more and
more unmanned technologies on the battlefield, the U.S. Army
recently sent iRobot Corp. and partner The Boeing Company a
new task order for 94 new model 310 SUGYV robots, in addi-
tion to spares. As part of an existing IDIQ contract expiring in
February, the most recent task order is the fifth, estimated at
$14 million and upping the U.S. government’s total quantity to
323. Tipping the scales at 35 Ibs, the Small Unmanned Ground
Vehicles (SUGVs) can assist dismounted Explosive Ordnance
Disposal (EOD) techs in reconnaissance missions, especially
those including IEDs and unexploded ordnance. iRobot is a
lighter, more compact variant of the PackBot and provides real-
time situational awareness to warfighters while enabling them to
keep a safe distance from potential hazards (Figure 4).

VPX'’s future in U.S. Navy is
certain - almost

VPX is about to make waves in the U.S. Navy’s domain, in the
form of a VPX analog-to-digital converter board, according to a
recent Federal Business Opportunities (fedbizopps.gov) posting.
The expected recipient of the contract, for which a monetary total
is yet unspecified: Pentek, Inc. The contract-in-the-works also
specifies one each of a three-channel A/D and two-channel D/A
converter, in addition to a Linux BSP and Windows BSP. To aid
in implementing the requested wares, the Navy is also request-
ing an FPGA development kit. VPX is also known as VITA 46
(Figure 5).

VP X

Figure 5 | VPX (VITA 46) is about to make waves in the U.S. Navy’s domain, in the
form of a VPX analog-to-digital converter board, likely from Pentek, Inc.
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Hardware: 6ot a sec? Precision timing.
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Ethernet-base

By Steve Yates
N

precision timifig .su_ulaaé
real-time diSTRIDY

Precision timing is critical in networked real-time military applications. Recent advances in Ethernet technology provide
standards-based precision timing and synchronization to developers of networked wireless communications, radar, multimedia,
and other networked real-time applications. The IEEE 1588 Precision Time Protocol enhances Ethernet to deliver timing
accuracies in the nanosecond range over standard COTS network infrastructure.

Submicrosecond timing and synchroniza-
tion are critical to many military electronic
systems that encode, decode, transport,
or present real-time data in applications
such as weapons test systems, distributed
sensor networks, radar processing, signal
intelligence, distributed RF systems, and
IP-based multimedia. Synchronization
of multiple distributed devices is a major
challenge facing today’s military systems
developers.

With Ethernet’s rapid growth as a network-
ing technology for real-time embedded
applications, new industry standards are
now emerging to add precision timing to
Ethernet itself. The following discussion
provides an overview of the challenges
facing real-time military applications
developers and the standards-based
approaches that are becoming available
to assist them. These new network-based
precision timing standards use COTS
technologies to improve timing accuracy
while reducing cost. The following dis-
cussion also focuses on the IEEE 1588
Precision Time Protocol, which enhances
Ethernet to deliver timing accuracies
in the nanosecond range over standard
COTS network infrastructure.
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The need for network-based
timing and synchronization

The venerable Network Time Protocol
(NTP) provides Time Of Day (TOD)
updates to networked devices. NTP, how-
ever, only provides TOD information
accurate to human levels of perception —
from hundreds of milliseconds to seconds.
Real-time applications often require tim-
ing accuracies 1,000 to 1,000,000 times
better than NTP.

Until recently, distributed precision
timing solutions available to developers
have included separate cables or extra
hardware at each device to provide pre-
cision clocks, such as IRIG-B or GPS
receivers. But these approaches entail
substantial challenges in development
effort, equipment complexity and cost,
and timing accuracy or system topology.

Ethernet-based timing and
synchronization is standardized
Ratified in 2002, IEEE 1588 Precision
Time Protocol (PTP) is a standardized
Layer-2 and -3 method of submicrosecond
synchronization across LANs. IEEE 1588
PTP is a master-slave protocol, where
one or more slave devices synchronizes

MILITARY EMBEDDED SYSTEMS

with multicast timing messages sent by
a PTP clock grandmaster. PTP is a low-
overhead protocol and is compatible with
standard COTS network infrastructure,
while requiring no new cables.

More recently, the IEEE 802.1as draft
standard (one of three from the A/V
Bridging Task Group) has been proposed
as extending IEEE 1588v2 PTP for syn-
chronization across Ethernet in LAN
and WAN environments. IEEE 1588v2
was ratified in 2008, and IEEE 802.1as
was developed as a simplified profile
intended for multimedia applications, and
is reusable in many other applications.
IEEE 1588v2 makes several improvements
to the original IEEE 1588 standard aimed
at improving accuracy and reducing costs.
802.1as also extends PTP to other network
technologies not specifically addressed by
IEEE 1588, such as 802.11.

Synchronous Ethernet (SyncE) is an
alternate approach to network-based
synchronization that transports preci-
sion clocks via the Ethernet PHY layer
interfaces. SyncE provides a network-
wide Layer 1 synchronization capability
similar to SONET/SDH.



The Layer 1 approach taken by SyncE
makes its accuracy potentially better than
PTP. However, the additional physical
layer implementation requirements of
SyncE render it largely incompatible with
standard COTS Ethernet infrastructure
such as routers, bridges, and switches.

How PTP works

Figure 1 shows a simplified series of tim-
ing messages between a PTP master and
slave, used to estimate the total master/
slave clock offsets and network latencies
so that slaves may sync up to the master’s
clock. A PTP slave needs two pieces of
information for synchronization: (1) how
much its clock is offset from the PTP
master, and (2) the network propagation
delay. Slaves are given periodic opportu-
nities to measure their clock offset when
the PTP master sends Sync multicast mes-
sages with a master time stamp T1. PTP
masters without dedicated IEEE 1588
packet time stamping hardware often do
not exactly know T1 when transmitting
the Sync message, so they send T1 in an
optional Follow-up message. PTP slaves
time stamp the Sync and Follow-up mes-
sages with their local clock upon receipt
(T2), and from that they compute their
total clock offset from the master.

PTP slaves initiate network latency esti-
mates when they send a Delay Request
message (T3). The PTP master records its
time stamp T4 upon receipt of the Delay
Request, and sends a Delay Response

also time stamped with T4. Use of T4 as
the Delay Response time stamp removes
the master’s processing latency from
the measurement, allowing the slave to
measure the round-trip time across the
network accurately, and in turn allowing it
to estimate the one-way network latency.
Note that the PTP network latency mea-
surement algorithm assumes the network
latency is symmetrical.

IEEE 1588 PTP typically updates the
latency estimation process once a second,
but IEEE 1588v2 allows the frequency
of this process to increase to as high
as 30-40 times a second for improved
accuracy. The Delay Request/Response
sequence typically is performed less often,
since it is assumed that network latencies
remain relatively stable with time.

PTP is effective

For military systems developers, PTP has
many significant advantages over previ-
ous synchronization methods, such as
IRIG-B. Primary among these is the con-
cept of “no new wires,” since PTP utilizes
standard cabling and works with existing
Ethernet connector interfaces, simplifying
systems and reducing the cost of devel-
opment, installation, and operation.
Additionally, PTP brings nanosecond-
level accuracy, up to 1,000x better than
IRIG-B, and can null out timing skews
introduced by the network itself, offering
large potential increases in system-wide
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Figure 1 | Simplified IEEE 1588 PTP synchronization messaging
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Hardware: Got a sec? Precision timing.
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Figure 2 | Simplified IEEE 1588 PTP stack with hardware time stamping

While IEEE 1588 PTP packet time
stamping and classification can be imple-
mented purely in software, achieving the
best timing accuracy requires dedicated
packet classification and time-stamp-
ing hardware to avoid introduction of
software-related timing variances. PTP-
enabled Ethernet MACs time stamp all
TX and RX packets as close to the wire
as possible, based on a high-frequency
timebase. From this, precision timing can
be recovered anywhere on the LAN to
accuracies down to the nanosecond range,
depending on the implementation.

A simplified PTP implementation using
hardware time stamping is shown in
Figure 2.

IEEE 1588 is COTS

The good news for military developers is
that PTP is increasing in popularity and
more COTS PTP-enabled devices are
coming to market: Ethernet NICs, Single
Board Computers (SBCs), components
such as Ethernet MACs, and PTP soft-
ware stacks.

COTS PTP NICs include the National
Instruments PCI-1588, the Oregano
Systems syn1588, and the Meinberg
PTP270PEX. Meinberg also outfits the
PRP270PEX and some of their other PTP
products with IRIG outputs, allowing
IRIG devices to synchronize via PTP. This
provides an incremental upgrade path
to PTP, without requiring the wholesale
replacement of all legacy equipment.

MILITARY EMBEDDED SYSTEMS

Embedded SBCs with onboard PTP sup-
port include ADI Engineering’s extended
temperature and fanless Cinnamon Bay
SBC (Figure 3), based on the low-power
Intel Atom Z5xxP processor and the
Ocracoke Island SBC based on the Intel
EP80579 integrated processor.

Intel, Marvell, Broadcom, and National
Semiconductor offer Ethernet MAC
silicon providing hardware-based PTP
packet time stamping and classification.
Available products include single- and
multi-port gigabit and 10 GbE chips.

A growing number of microprocessors
also provides PTP hardware support.
Examples include the EP80579, IXP465,
and IXP435 from Intel, the Octeon II
processor family from Cavium, and
the ColdFire, PowerQUICC II Pro, and
PowerQUICC III families from Freescale.
The Intel EP80579 not only provides
packet time-stamping hardware, but it

Figure 3 | The Cinnamon Bay SBC based on the
Intel Atom Z5xxP with IEEE 1588 and 802.1as
hardware support from ADI Engineering




10 GIGABIT SENSOR PROCESSING...

Whatever your application...

Phased Array Radar, SIGINT, ELINT, SATCOM, HF/VHF/UHF Radio, MIMO,
Cognitive Radio, Wireless Basestation, Sonobuoy, RF Test & Simulation

... We have you covered from RF to Baseband
to Multi-Core Software Processing.

Ready-to-run FPGA Cores
(DDC, FFT, etc.) & Custom Cores

RF /IF IF / Baseband Post-Processing & Display
RF IF / Baseband
/ ~

@ > 1 E Core

. FPGA | |10GbE <l ?\1?8 o}
Switch a Core

o

m

(DTA-3200) (DTA-2300 / 2210) ¥

Core

EE T N R E Y Y

Eleo[E]E

Up To 16 IFs, 16-Bit 130 MHz ADCs, (Off-the-shelf Server)
16-Bit 500 MHz DACs and Four (4)
il 10 Gigabit Networks for Data Multi-Threaded
Multi-Antenna, Tunable, 75 MHz IF 10 GbE Real-Time Software
& 40 MHz Instantaneous BW Network(s) Development
(up to four) Support for
Record / Playback Multi-Core Servers
- -
| % 10GbE
Record/ Playback System (10G Series) (NIC) |7
with up to 38.4 TB storge and
Recording Speed over 2.4 GBytes/s (DTA-5000)

We have pushed the envelope in every direction
to simplify your development effort.

/

D-TA SYSTEMS INC.
NOTHING ELSE COMES CLOSE A Sensor Interface and Processing Company

SENSOR PROCESSORS THAT DRASTICALLY REDUCE DEPLOYMENT TIME AND COSTS

1-877-382-3222
SALES@D-TA.COM
WWW.D-TA.COM



ON THE PROWL
for rugged MXM-3.0-E4690

Wolf's advanced card-edge MXM-3.0-E4690-XT offers an excellent video upgrade for commerecial, industrial,
and medical OEMs. Our MXC-3.0-E4690-XT, with socket connection, presents Military and Avionics OEMs
with a MIL-810 solution that encompasses extended temperature, shock, and vibration.

Engineers designing for optimal reliability in high shock, sor boards are part of an ongoing roadmap, which allows
extreme temperature and constant vibration need tough OEMs to upgrade their first generation products with a
components. Wolf has an enviable reputation for exceeding plugged in module. Wolf is committed to offering the latest
requirements while supplying outstanding performance. generation of embedded video graphic processors in both

Wolf offers MXM-3.0-E4690 and the new MXC-3.0-E4690 MXM 3.0 and MXC 3.0 architectures with Mil-810 environ-
based video graphic boards, as, i: Frame grabber, ii: Video mental:_ Shock, Vibration and Extended Temperature
input and output, and, iii: Video output only, products. All Operation.

are designed for extended life operation and 5-plus years Please visit www.wolf.ca/products

of availability for military, aerospace, industrial and medical Card edge version
OEMs. pin W-MXM-3.0-4690

Wolf's modular MXM and MXC-3.0-E4690 graphic proces-

FEATURES
* Plug-in high performance MXM-3.0-E4690 video upgrades for OEMs
* Innovative Wolf high density I/O socket connector (MXC version)

* 10x faster 2D & 3D rendering than previous generation products

* 50+ combinations of dual independent video outputs

* 19 combinations of dual video inputs

* Low CPU utilization and brilliant picture quality

» Extended temp -40C to +85C operating environment

e Embedded memory version of AMD E4690 (512MB) graphics chip

* Reduced power modes and improved conductive cooling

— Wolf Industrial Systems Inc.
r 5 Foxfire Chase, Uxbridge, ON LOP 1R4
1.800.931.4114 Fax: 905.852.1735
Wolf Industrial Systems Inc. Online: www.wolf.ca Please contact sales(@ wolf.ca

Plug-in connector version
pin W-VXC-3.0-E4690-R
Bottom view

Custom designs, from Concept to Off-The-Shelf in weeks.



Hardware: Got 2 sec? Precision timing.

also implements a variable frequency
system clock that synchronizes all sys-
tem-level timing to the PTP master within
15 ns. And it is available in an extended
temperature version.

IEEE 1588 PTP and 802.1as:
Software support lags

A major issue facing developers looking
to use PTP is the sparse support in OSs
and software drivers. Even when PTP
packet time stamping and classifica-
tion are performed in hardware, the
upper layers of the PTP protocol rely on
third-party middleware that must be pur-
chased and integrated, or home-grown
code that must be developed. COTS
PTP middleware is currently avail-
able from vendors including IXAAT,
Real-Time Systems, and Quadros Systems.

Next steps for PTP

As tightly synchronized distributed mili-
tary systems increasingly turn to industry
standard networking technology such as
Ethernet, PTP offers developers an attrac-
tive precision timing and synchroniza-
tion solution. Military system developers
today must weigh the implementation
requirements of PTP versus the potential
reductions in cost, complexity, cabling,
and weight as compared to alternative
techniques. Fortunately, with the quickly
growing and broad-based commercial
and military demand, PTP support should
continue to improve. PTP is poised for
continued growth, and this is an exciting
technology that military system developers
should continue to monitor closely. -

Steve Yates is CTO
at ADI Engineering,
a U.S.-based original
design manufacturer
providing turnkey
design-through-
production services
under an “Open IP”
model. He previously worked as a
hardware engineer for GE Fanuc and
Intel Corporation. Steve graduated
with a BS and MS in Electrical
Engineering from the University of
Virginia, and is a registered Profes-
sional Engineer in the Commonwealth
of Virginia. He can be contacted at
steve.yates @adiengineering.com.

ADI Engineering
434-978-2888
www.adiengineering.com
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Special: Industry execs on ISR and tactical comms

Tactical Data Links:
Decades old, but still talking

with the Big Boys

Interview with Marty McDonough — Founder, President,

and CEO of Tactical Communications Group

EDITOR’S NOTE

Tactical Data Links such as Link 11, Link 16, CDL, and others might date back some 30 years, but their utility and
battlefield reach continues to this day. Here’s an exposé of Link 16, in use by America’s allies and bolted into some
41 countries’ mission profiles. The modern capabilities of this digital pipe might surprise you.

MIL EMBEDDED: I’'m most interested
in the status of COTS communications,
in regard to communications links,

protocols, and so on.

McDONOUGH: There’s
a little confusion in the
industry as to the definition
of Commercial Off-the-
Shelf or COTS. I’'m coming
from the position of the de-
fense industry developing
Tactical Data Links [TDLs]
for military applications
that are off-the-shelf, such
that they are no longer
“developmental.”

MIL EMBEDDED: So what
is the most prolific tactical
data link?

McDONOUGH: Link 16 is probably the
most prolific involvement, considering all
the U.S. allies. The marketplace and the
demand are significant and continuing to
grow. Right now, there are 41 countries —
including the United States — that I refer
to as the “Link 16 club” with agree-
ments and memorandums of agreements
with the U.S. government to receive this
technology.

MIL EMBEDDED: Tell me about Link 16.

McDONOUGH: These TDLs are made up
of several components: the radio itself,
the RF generator, and the intelligence
being moved across that radio over the
waveform in a network-centric format.

They are governed by MIL standards and
have been around for a while. Link 16 is
constantly being enhanced. An example
of Link 16’s latest and greatest is the

The Link 16 system

is really a Cold War “relic.”
| hate to use that word, but

Link 16 is 35-year-old technology.

It’s a very complex, tiny,

secure system.

ability to push imagery over advanced
digital data links into the cockpit of an
F-15 Strike Eagle or an F-18 [Hornet].
Also new is the ability to develop what
they call a Weapons Data Link (WDL),
which enables Link 16 usage over the
airwaves to actually guide smart weapons
after they’ve been released from the
delivery platform.

Our role at TCG is to develop the opera-
tional applications software that would
be on platforms and in command centers
and the like, but we also develop test
equipment to be used by integrators and
developers in the certification agencies
to certify that these tactical data links are
functioning as they should.

MIL EMBEDDED: How old is

Link 16, and how did you come to
build it as opposed to a Raytheon or
somebody else?

McDONOUGH: The Link 16
system is really a Cold
War “relic.” T hate to use
that word, but Link 16 is
35-year-old technology. It’s
a very complex, tiny, secure
system. But the system
has been plagued by costs
— about $1 million apiece
in the early days. The cost
has come down drastically,
but there are only three
sources of those radios
at this time: ViaSat in
, , California, a consortium of

BAE and Rockwell Collins,

and a European consortium
called EuroMIDS.

Regarding how we got into this and why
not Raytheon or somebody else: We
are the only small business in the busi-
ness. We’ve been focused on Link 16,
and it’s extremely complex. We started
developing the software somewhere
around 1997. It’s probably cost us easily
$25 to $30 million in investments. We
were a part of a large company but spun
off back in 2001 to become an indepen-
dently owned small business. We now
have 60 people in the company and
are supporting product in 18 differ-
ent countries. The reason we survive is
we’re very process oriented.
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MIL EMBEDDED: What are Link 16’s
technical specifications?

McDONOUGH: The waveform is time
division multiple access. The frequency
range is about 900-1,200 MHz, and it
has a notch filter in the middle because
of potential interference there. Regarding
data rates, by today’s standards, it doesn’t
really have too much wideband through-
put, about 128 messages per second in
normal operations.

MIL EMBEDDED: Was Link 16
originally an audio channel or a data
channel?

McDONOUGH: The original system was
conceptualized as a CNI, a Communica-
tions Navigation Identification system,
pre-GPS. So the navigation aspect of it
enables users to measure time-of-arrival
of pulses from different radios, thus estab-
lishing the relative location of the trans-
mitter. It’s all digital, and also has what
they call J voice, digital voice capability
in the radios; however, not all platforms
care to implement that.

Figure 1 | The F-15E Strike Eagle is one type of aircraft compatible with Link 16 tactical data link
technology. U.S. Air Force photo by Master Sgt. Jason Passmore

MIL EMBEDDED: Can you theorize
where military communications are
going? Link 16 is 35 years old, yet people
are using Ethernet in comparison.

McDONOUGH: We are in the middle of
the JTRS WNW wide band network and
waveform development, and interoper-
ability is the name of the game right now
in the mil comms industry. The Navy’s,
Marines’, and Air Force’s air components
and surface components are very much
involved in Link 16. The Army is just
starting to get into it. Link 16 is more of

an air operations capability than a ground
forces kind of network. However, the only
true mission for air forces out there today
is close-air support for the combat soldier
on the ground. It’s common communica-
tions, primarily digital communications,
that enable all the battlefield components
to work as one to get a mission done.

An example illustrating the Link 16
system’s potential is if warriors from
Mountain Home AFB bring in an F-15E
(see Figure 1) from a squadron to Bagrum
Air Force Base in Afghanistan and want
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m Dual gigabit Ethernet
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Special: Industry execs on ISR and tactical comms

to put Link 16 imagery into the backseat
of that F-15E. Link 16 is developed with
all the tactics, techniques, and procedures
that needed to be done so that a troop in
contact can take an image of his location,
and using PowerPoint on a laptop, then
annotate it as to the streets and buildings
and so forth. And then it moves through
our system up to the cockpit of the
Strike Eagle, at which time the weapon
systems operator in the backseat looks
at that annotated picture and can contact
the soldiers in combat and discuss where
he will deliver ordnance, by looking at
the picture and literally looking out of
his cockpit saying, “Yes I've got it. I see
the building you’re on. I see the building
they’re in. We’ve got it.” And that’s just
one example. Streaming video can also
be transmitted over Link 16 but eats up
all available bandwidth.

MIL EMBEDDED: What are the evolving
battlefield requirements for TDLs?

McDONOUGH: Enhancements pertain to
the type of information being demanded

by the commanders on the ground. It’s
very quick, for example: Where’s the
bad guy? Where’s the truck? Where’s the
individual planting an IED? The intercon-
nection of new defense systems is what’s
driving all the communication systems.
Now you have RPVs [Remotely Piloted
Vehicles] with electro optical and IR
sensors — a variety of things loitering
over the battlespace with the ability to
pour voluminous amounts of data in real
time coming off of the battlefield. What
do you do with this data? How do you
distribute it?

MIL EMBEDDED: What are the best
ways to distribute this data, then?

McDONOUGH: There are many data links
out there today such as Link 16, as we’ve
discussed, plus Link 11 and Common
Data Link (CDL). CDL is really more of
a carrier of information of wide band or
high-demand information and streaming
video and so forth. But we’re not doing
24 words per minute teletypes any-
more: We're trying to plan and execute

commands within 10 or 15 minutes. And
so TDL must have the ability to support
an eyeball of one sort or another on
the battlespace as threats evolve, and
troops must stay in contact. Getting that
processed data disseminated into the
proper hands of a Strike Force is very,
very important.

Getting back to your question earlier about
Ethernet, there are elements of Link 16
tied to Ethernet. One is the fixed formatted
messages, which is quite a detailed library
of information message standards. And
the other part comprises the radio and the
waveform moving around the battlespace
and all the other things that a digital radio
does. The J series messages, which is the
lexicon, we’re now pushing those over
Ethernet or other means of transmission
and getting them out through satellite
relay. The idea is to move information
in a common format, and it’s displayed
visually, graphically, on the warrior’s dis-
play in the cockpit or on the ground. So
no matter what your native language is or
where you come from, the information is
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all common, it’s all the same, and every-
body works together. A good analogy is
I have connectivity with a farmhouse in
southern France by picking up my phone
and dialing a phone number. But I’m not
interoperable with the farmer because I
do not speak French.

MIL EMBEDDED: What about consumer
devices such as infrared TV remotes,
UHF TV remotes, cell phones, wireless
phones, Wi-Fi, and so on — any military
applicability?

McDONOUGH: Yes. Your average warrior
on the battlefield today is an 18-, 19-,
or 20-year-old kid who has grown up
with these technologies and is com-
pletely at ease with them. All of these
things lead back to one problem on the
battlefield though: security. My feeling
is that the shelf life of the information
is so short, who cares? I think the mili-
tary should go with the most available
thing. The soldier has to be able to get
information that’s meaningful to him

as quickly as possible. The BlackBerry
and other devices that are out there right
now, the whole thing is maybe 4 inches
by 3 inches and it’s all a display. That’s
exactly what a soldier needs when some-
body shoots at him.

MIL EMBEDDED: To wrap up, what’s
the future of the TDL community, and
who will steer it?

McDONOUGH: The tactical data link
community, formed about 10 to 12 years
ago, has an International Data Links
Society. Industries, military, and the
government all participate, and 40-some
countries have participating members.
TCG recently started the U.S. chapter
of the Society, so there are now about
130 U.S. members. The Society was
formed by industry as a communications
way to organize “everything data links”
in industry and to make that information
available to the militaries of the world in
a coherent form.

Marty McDonough is President and
CEO of Tactical Communications
Group (TCG). He founded TCG in
1994 as an R&D division of Dynamics
Research Corporation (DRC). Before
joining DRC in 1985, he founded and
ran MARTIN Systems Inc., a software
development company focused on
developing artificial intelligence
applications for use by the national
intelligence community. Marty has
served in the U.S. Air Force as an
Airborne Intelligence Analyst. He has
also worked as an Intelligence Analyst
for the NSA. He holds a B.S. degree in
Government and Political Science from
the University of Maryland. For more
information, email info@ g2tcg.com.

Tactical Communications
Group, LLC

978-654-4800
www.g2tcg.com

For more information on the International Data
Links Society, visit www.idlsoc.com.
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Bringing more good things to life:

Industry consolidation, ISR, and GPGPUs

Interview with Rob McKeel, General Manager of
GE Intelligent Platforms’ Military and Aerospace

Embedded Computing business

EDITOR’S NOTE

GE Intelligent Platforms comprises SBS, Radstone, ICS, Ramix, VMIC ... and, of course, a healthy dose of General Electric
DNA. So when VP Rob McKeel shares his thoughts on the market, technology, and the competition — it’s time to listen up.

MIL EMBEDDED: What’s keeping
you busy at GE Intelligent Platforms
these days?

McKEEL: There are two major areas of
focus for us at GE.

The first is on adapting
what we do and how we do
it with the shifting priorities
in the defense market.
There’s no question: Fore-
most in the military’s mind
at present is gathering,
processing, interpreting,
and communicating more
information than ever
before. You might recall the
16th-century British phi-
losopher Thomas Bacon’s
coined phrase: “Knowledge
is power.” This assertion is
particularly true in the case of ISR, which
absolutely underpins the approach of
armies, navies, and air forces around the
world.

To explain what I mean: Modern military
contact is no longer about firepower —it’s
about intelligence. So we’re looking at
what we do — sensors that acquire data,
multiprocessors that process and inter-
pret data, switches that communicate
data, and so on — and making sure that
we are keeping up with industry needs.
And because much ISR development
effort is focused on unmanned vehicles,
we’re ensuring that our solutions are
compact, lightweight, and low in power
consumption.

MIL EMBEDDED: Intelligence as a

first priority, OK. What’s GE’s second
focus then?

McKEEL: The second focal point is
actually more intangible: It’s the way in

‘ ‘ By just about any metric, we’re one
of the largest embedded computing suppliers
for the defense industry. However, that’s not the
common perception, despite the fact that, for

example, we’re present in a majority of

high-profile military programs.

which GE Intelligent Platforms is per-
ceived. By just about any metric, we’re
one of the largest embedded computing
suppliers for the defense industry. How-
ever, that’s not the common perception,
despite the fact that, for example, we’re
present in a majority of high-profile
military programs.

It could be that the misperception comes
about because we’re “only a division”
of one of the world’s largest companies,
rather than a stand-alone organization in
our own right. Or it could be the wide
breadth of industries we serve and the
range of technologies we offer, whereas
many of our competitors are 100 percent
focused on the defense market. But

whatever the reason, we’ve recently
made some adjustments to our organi-
zation that will further strengthen our
focus on the defense market — and hope-
fully start to make those perceptions
more accurate.

MIL EMBEDDED: Which
technologies excite the
company?

McKEEL: There are some
really interesting tech-
nology trends starting to
emerge. Perhaps the most
visible of those is the
race to multicore. Both
Freescale and Intel have
made exciting multicore
, , announcements in the past

few months, and the poten-

tial their processors offer is
very exciting. Today, though, “potential”
is the key word. The software tools and
environments are lagging.

Then there’s the growing focus on low
power consumption and heat dissipation,
both of which are key to most unmanned
platforms. We’ve already announced a
couple of SBCs that feature Freescale’s
P2020 processor, aimed at providing
twice the processing performance but
within a legacy power envelope. We also
have plans for the Atom processor, too.

MIL EMBEDDED: Any other
technologies that have caught your
eye — and your investment — before
we move on?
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McKEEL: We’re also doing a lot of inter-
esting things with image-processing
technology. In video tracking, for exam-
ple, video trackers can now operate over
longer distances at higher resolutions
and track multiple targets and eliminate
clutter. Video-streaming XMCs are also
providing a platform that supports the
H.264 video compression codec and
perhaps two channels of HD video.

MIL EMBEDDED: Defense budgets are
being squeezed. How is that affecting
your business?

McKEEL: There’s no question that today,
the defense market is characterized by
uncertainty. No one knows for sure what
the future holds. But for COTS suppli-
ers like GE, that’s actually positive. Why
do I say that? Simply, because when
customers are uncertain, one of their
first instincts is to minimize risk. The
economic equation for COTS is currently
very favorable. If dollars are scarce,
customers want to make sure those

dollars are not wasted. The implication
of that is that they’1l turn to major suppli-
ers for COTS solutions.

The other phenomenon we’re seeing is
that, when times are tight, major contrac-
tors are being forced to focus on what
they do best. They’re turning to us and
asking, “Can you build us a complete,
integrated, tested subsystem that we can
just plug in?” Previously, they would
have just bought the boards and built the
subsystem themselves. We’re also seeing
significant interest in graphics subsystems
and acoustic data conversion technologies.
So basically, customers want much higher
degrees of integration for more “pack-
aged” products today than in times when
funds were more available — when they
could engage in non-core activities and
when risk reduction wasn’t at the top of
their agenda.

MIL EMBEDDED.: OK, fair enough.
GE has come out strongly in favor of
GPGPU technology. Why is that?

McKEEL: T talked earlier about the
growing focus on acquiring, processing,
interpreting, and communicating sensor-
acquired data in a multitude of forms. This
includes a multitude of applications that
cry out for massively parallel computing:
The nature of the way the data needs to be
processed means that it’s incredibly well
suited to nonsequential processing.

GPGPUs, and specifically NVIDIA’s
CUDA technology, lend themselves
incredibly well to that kind of application.
Take radar, for example, which is a rela-
tively well-understood application. We’ve
had a customer use GPGPU technology in
a new radar subsystem, and he’s seen per-
formance increase 15-fold. We’d expect
to see comparable — possibly greater —
improvements in applications like signals
intelligence, encryption/decryption, video
processing, and so on. If you look at an
OpenVPX multiprocessor board with,
say, two NVIDIA CUDA GPUs on it, you
can build compact systems that are hugely
powerful. No other technology — not DSP,
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not FPGA — comes close to what you can
do with GPGPU technology.

MIL EMBEDDED: Curtiss-Wright
Jjust bought Hybricon, and Kontron
Jjust bought AP Labs. What do you
make of that?

McKEEL: T don’t feel it’s appropriate
to comment on specific cases, but what
we’re starting to see is the inevitable fall-
out in a market that is at best flat, and
is possibly declining. There are fewer
programs, fewer platforms, fewer oppor-
tunities — and whichever market you’re
in, that’s going to lead to consolidation
as some companies find it increasingly
difficult to compete. We expect that
consolidation to continue at all tiers
within the defense industry.

But this is good news for the competitive
landscape. While it may seem counter-
intuitive to suggest that fewer competitors
make for increased competition, the fact
is that it makes those who remain in the
market competitively stronger, better

able to offer customers what they want.
It resonates very strongly with custom-
ers who are looking to reduce the number
of suppliers they use because, adminis-
tratively, it’s much more cost effective:
More than ever, customers are looking
for a “one-stop shop.”

MIL EMBEDDED: How do you see
the future?

McKEEL: In the near term, GE expects
more of what we’re seeing today. Mini-
mizing program risk is going to remain
important, and that may mean that we
don’t see as much technology innovation
as we’ve historically seen in the defense
market. And, more so than ever, custom-
ers will turn to suppliers they know will
be around for the long term.

We’ll continue to see the military focus-
ing on proven solutions — and that means
COTS solutions. We’ll likely also see con-
tinuing consolidation on the supply side,
because it’s a tough market to compete in.
Beyond that, it’s hard to say. Of course,

we’re hopeful that defense spending will
rebound - but that depends on a number of
factors that include the overall economy,
the political landscape, and the stability of
international relations.

Rob McKeel is General Manager

of GE Intelligent Platforms’ Military
and Aerospace Embedded Computing
business. He began his General
Electric career in 1993 at GE Fanuc
Automation as an engineer. In 2002,
he was appointed Vice President of
Marketing for GE Cisco Industrial
Networks. Prior to his current position,
McKeel served as the Business
Leader for GE Transportation’s
Global Signaling business. He holds
a Bachelor of Science in Engineering
from North Carolina State University,
an MS in Computer Science from

the University of Virginia, and an
MBA from James Madison University.

www.ge-ip.com/industries/mil-aero

rakon

Acceleration tolerant TCXOs

and TCVCXOs

Rakon's patented RFPT700 oscillators are designed
for extreme vibration environments over a wide

temperature range.

< Exceptional g-sensitivity performance down to
0.2 ppb/g over -55 °C to +105 °C.

€ Frequency versus temperature
performance down to 0.2 ppm
is available over -20 °C to +70 °C
or 1 ppm over -55 °C to +105 °C.

Visit us at MILCOM 2010 at booth #439 WwWWwW.rakon.com/RFPT700

RFPT700
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Telecommunications infrastructure and connectivity underpin the effectiveness of military forces in the field. With multi-
national force collaboration in theaters near and far becoming more common, the ability to quickly and easily interconnect
communications equipment becomes a priority. The flexibility of DSP-based media gateways enables translation of disparate
protocols and physical connections in the field through in-situ configuration and programming.

Whether in a rapid deployment scenario
or a long-term, semi-permanent installa-
tion, military forces must have the ability
to connect to diverse network types to
facilitate operations. Telecommunications
standards, networking protocols, and
physical communications links have
evolved over the past 75 years at different
rates and in different dimensions across
the world. In today’s world, a deployed
military force must have the flexibility
to connect to local military, law enforce-
ment, government, and public communi-
cations infrastructures to ensure secure
and reliable communications in-theater.
Through the programmability of Digital
Signal Processor (DSP)-based media
gateways, military forces can quickly
establish communications links with local
infrastructure and other military branches
(Figure 1).

Communications - the third C

in C4l

It is a well-established procedure for mil-
itary units to deploy with self-contained
communications network infrastructures.
These highly sophisticated and secure
communications networks underpin
strategic and tactical communications,
both in the field and upstream. The UK’s
Skynet 5 is a current example of deploy-
able nodes homed on a satellite network.
This type of network provides a com-
munications umbrella for transporting
information from front-line locations to a

3L Resource Guide 2010

rear command center. It should, therefore,
be obvious that with a variety of military
units from different countries deployed
in various combat zones, the commu-
nications equipment will not always be
directly compatible. To solve that prob-
lem, there is a need to translate signaling
and data between these systems.

In the telecommunications world, the
devices that carry out this type of inter-
connection are known as media gateways.

And as a force arrives at a site, there are
many logistical concerns that require reli-
able communications beyond the secure
strategic network. Gateways become as
important outside the core military com-
munications network as they are within.

The basic problem that a media gateway
is trying to solve is marrying together the
disparity inherent in different telecom-
munications networks, whether they are
based on PSTN/TDM technology or IP

Joint force

Backbone satellite network

ISDN PRI
or CAS

Public switched telephone

in-theater.

Figure 1 | DSP-based media gateways can join many disparate military and local-infrastructure networks

MILITARY EMBEDDED SYSTEMS
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networks based on the SIP protocol. The
key function of media gateways is proto-
col conversion of the telecommunications
signaling (see Sidebar 1), which is used
to set up and tear down a voice call and
transcoding of the actual voice data
(what the caller hears) between the data
types the different networks are capable
of carrying. Session Initiation Protocol
(SIP) is the predominant protocol used for

setting up and tearing down media
sessions for voice calls in an IP network.
The legacy Public Switched Telephone
Network (PSTN) has relied on Time
Division Multiplexing (TDM) encoding
to transport voice and signaling for many
years. Simply put, IP and TDM are incom-
patible at the physical and transport layers.
SIP is the primary IP voice protocol, and
there are numerous TDM voice protocols.

PROTOCOL SUPPORT IN GATEWAYS — BEHIND THE SCENES

Many gateways support a simple interconnect between two preconfigured protocols only. Ideally, a media
gateway should cater to the range of protocols likely to be encountered across all possible deployments. It
should also be dynamically reconfigurable for any combination of protocols including MFC-R2 CAS, TIRBS,
DPNSS, BT DASS2, H.323, ISDN PRI, Tac-ISDN, STANAG 4571, Q.SIG, NI-2, DMS100, INS1500, SIP. or SS7 on
a per-deployment basis. This is possible with DSP-based media gateways, a muliifaceted process induding the
following aspects and considerations.

Encoding

With TT and E1 network connections, it is not only the physical layer that presents incompatibilities; the transport
layer conveying the speech data is also encoded differently. In T1 networks in North America, a digital speech
encoding scheme known as “p-law” is employed, whereas European E1 networks use “A-law” encoding. This
means media gateways must employ DSPs to handle the encoding conversion between the two types. Another
factor that warrants attention is the disparity in signal levels between infernational telephone networks. Once
again, gateways use DSPs to provide signal gain and attenuation, controlled individually across call routes to
and from the gateway.

Transcoding

In IP networks, there is a similar problem, which media gateways solve by using DSPs. The Real-Time Protocol
(RTP) used to parcel the speech data into packets for transmission also has to contend with data encoded using
a variety of different encoding and decoding (codec) schemes. The ability of a gateway fo handle an incoming
call with one data type, for example, 6.729, and encode the same data into an outgoing call using G.711 is
known as franscoding. This function is performed by a specialized software program (firmware) that executes
on DSPs in the gateway.

Routing

Typically, gateways need to apply some intelligence to the routing of incoming calls to an outgoing route
toward the ultimate call destination determined by the called-party number. This is a gateway function that
can be described as “call routing manager” and involves configuration options, which act upon the information
contained in the calling-party number or called-party number. Often, the numbers are manipulated, which
means that a number is changed, translated, or ported to a new number to achieve the desired routing fo a
given destination. Such functionality can be employed to implement so-called “black /white list” or “yes/no”
roufing. A route is configured to a desfination — the next-in-line equipment — based on a number of appropriate
parameters.

IP routing

In an IP network using SIP, the equivalent of a telephone number is a form of IP address, which might be repre-
sented as <sip: +1700554141@example.com>. For a gateway to correctly route a call to such a “number” it
will often be configured to direct all calls with a given IP address, for example, <@example.com> to a SIP Proxy
server, which will then be responsible to route the call onward to the desfination <+1700554141>. If a proxy is
not employed, the gateway will need an internal address translation database to interrogate for a route.

Scalability

Typically, a gateway will provide for connection to at least two disparate network types; however, capacity and
scalability are also key considerations. A T1 trunk handles up fo 23 concurrent telephone conversations, but a
gateway may need fo handle many more and also connect to several TI endpoints or destinations (telephone
exchanges or SIP proxy servers or PBXs). Consequently, it will need multiple T1 trunk connections (each physical
trunk circuit can connect only to one single destination), which have to be either preprovisioned or upgraded.
Gateways can scale from say, two trunks and 60 IP “channels” up to many tens of trunks and IP call capacities.

Sidebar 1 | DSP-based media gateways’ protocol support is a complex process, often because of differing
multinational protocols.
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Mil Tech Trends: DSP-hased media gateways

The media gateway’s processing engine
is based on DSPs, which perform
algorithmic functions such as digitally
encoding and decoding audio signals.
DSP functions are firmware controlled,
based on the specific application, and the
firmware can be dynamically changed
based on application needs. In the gate-
way, this dynamic configuration lends
itself to managing the protocol and media
stream conversion on a per-call basis.

In today’s world, those in command
of military forces must have reliable

connectivity with local military, law
enforcement, emergency services pro-
viders, and friendly government officials.
DSP media gateways reduce the burden
on the strategic network and enable a level
of separation between the secure commu-
nications network and networks not fully
under the control of the military.

Flexibility — one conversation,
many languages

Depending on the level of development
and locale, in-theater telecommuni-
cations networks may employ a variety of

Elma Bustronic
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commercial network protocols including
Signaling System #7 (SS7), Session
Initiation Protocol (SIP), Channel Associ-
ated Signaling (CAS), Integrated Services
Digital Network (ISDN), Digital Private
Network Signaling System (DPNSS), and
others. While performing similar func-
tions, each protocol is a uniquely sepa-
rate language. Gateways are regularly
employed in commercial telecommuni-
cations to translate the signaling between
these different protocols.

With each of these protocols, another
layer of complexity arrives in the physical
layer connection. Two basic digital trunk
standards are known as E1 (2,048 Mbps
European standard) and T1 (1,544 Mbps
North American standard.) This is the crux
of the situation in which multi-national
forces find themselves. U.S. troops will
have equipment based on the T1 standard,
and British and European troops will have
equipment based on the E1 standard. When
both are deployed in the same theater, a
gateway is required for inter-unit commu-
nication because they are not directly com-
patible. This can be further compounded
by the local infrastructure, which could be
based on either of the standards.

To be effective, a gateway must have the
flexibility to terminate both T1 and El
connections and to communicate with
multiple systems operating with different
protocols and encoding methods. The real
key to DSP-based gateway success lies in
the efficiency with which the gateway
transcodes between encoding schemes
and translates between different protocols
and physical connections.

Secure interconnection with other
military forces’ communications systems
may require different combinations of
physical layer and protocol support.
This is especially true for administrative
communications, which are oftentimes
provided by different PBX systems at
each command post or encampment.
ISDN is a common “uplink” connection
for PBXs, but this connection can be
any combination of commercial ISDN
or Tactical ISDN, and T1 or E1 physical
connections. The ISDN protocol was
one of the first developed to carry both
voice and data on the same multiplexed
transport. As such, ISDN was adopted
by many PBX manufacturers for digital
trunk connections to telephone offices.
Known as a Primary Rate Interface (PRI),
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the ISDN trunk provides 23 simultaneous
voice connections (T1) —and 30 in E1.

Media processors and DSPs

Military communications system develop-
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for network connectivity and provision-
able features. Most effective is a COTS
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Since General Micro Systems, Inc. was formed in 1979, it has become the industry leader for the design and manufacture of high-performance rugged
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COTS collection: Boards, Carriers, Mezzanines - AdvancedMC (AMC)

(s kontron

Kontron

14118 Stowe Drive ® Poway, CA 92064 USA
888-294-4558

www.kontron.com

AM4020 and AM5030 - High performance AMCs

The AM4020 is a powerful single-width processor module, designed
around the new Intel® Mobile Core™ i7 processor. With up to dual
2.53 GHz, the AMC offers the ultimate in computing power and inte-
grated graphics for MicroTCA™ and AdvancedTCA® integrated
platforms. The single-width module integrates the memory control-
ler, PCI Express and the graphics processor within the multi-core
processor.

The AM5030 processor module is equipped with the next genera-
tion Intel® Xeon® processor LC5518. In tandem with the Intel® 3420
server-class chipset it takes full advantage of processor perfor-
mance and the high-speed FSB. The 45nm processor offers 8MB
shared Last Level Cache, Hyper-Threading support and Intel Turbo
Mode technology. Supporting a three-channel memory interface for
up to 24 GB of ECC memory (DDR3 at 1066 MHz) the AM5030 ensures
the highest memory bandwidth for maximum data throughput.

FEATURES

> AM4020
e Up to 8 GByte SDRAM memory (soldered) with ECC @ 1066 MHz
e Graphics interface
* Up to 32 GByte SATA NAND Flash memory module
 Comprehensive 1/0 capabilities
* PICMG AMC.0/.1/.2/.3 compliant
e Extended temperature according to MicroTCA.1

> AM5030
e Up to 24GB DDR3 memory with ECC @ 1066MHz
e Supporting AMC.1, AMC.2, AMC.3
e 2x 10 GbE (XAUI) to backplane
e Graphics interface
* Up to 32 GByte SATA NAND Flash memory module

For more information, contact: info@us.kontron.com

www.mil-embedded.com/p45805

COTS collection: Boards, Carriers, Mezzanines - AdvancedMC (AMC)

Pinnacle Data Systems, Inc.

6600 Port Road e Groveport, OH 43125 USA
Tel: (614) 748-1150  Fax: (614) 748-1209
www.pinnacle.com

AMC-E24D Dual Display Graphics+Storage Module

This mid-size AMC offers both high performance dual display
graphics and SATA onboard storage in a single module. Featuring
the AMD Radeon™ E2400 graphics controller, the AMC-E24D module
supports two independent high resolution display devices (one
digital HDMI and one analog VGA) and features 128MB of on-chip
GDDR3 video memory for fast, high quality 2D and 3D graphics
rendering.

In addition, the module adds enterprise-grade SATA storage to
XTCA systems. It carries a 2.5 inch hard drive (HDD) or solid state
drive (SSD) with up to 320GB capacity for convenient local boot-up
and storage. The Port Selector feature converts SAS commands to
SATA allowing the use of SATA drives with compute modules that
only support SAS interfaces. This robust module is an excellent
I/0 expander for ATCA carriers such as PDSi’s ATCA-F1 blade.

Pinnacle
Data
Systems,
Inc.

FEATURES

> AMD Radeon E2400 graphics processor for superior 2D and
3D graphics acceleration

> 128MB on-chip GDDR3 video memory

> Dualindependent high performance display interfaces —
HDMI/DVI-D and analog VGA

> Dual integrated triple 10-bit DACs for dual RGB output
> Supports analog displays up to QXGA (2048 x 1536)
> HDMI connection for 480p, 720p and 1080i output

> 2.5inch, 9.5mm SATA drives — Enhanced Availability HDDs up to
320GB or Intel SSDs up to 160GB

> SAS to SATA converter allows SATA drives to interface with
SAS commands

For more information, contact: info.sales@pinnacle.com

www.mil-embedded.com/p45801
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COTS collection: Boards, Carriers, Mezzanines - AdvancedTCA (ATCA)

Pinnacle Data Systems, Inc.

6600 Port Road e Groveport, OH 43125 USA
Tel: (614) 748-1150 e Fax: (614) 748-1209
www.pinnacle.com

ATCA-RTO01 Video+Storage Rear Transition Module

The ATCA-RTO1 provides high reliability SAS storage, VGA video out-
put, as well as additional Ethernet and USB 1/0 for AdvancedTCA x86
processor blades from PDSi (ATCA-F1) or Oracle’s (Netra™ CP3220).
With its industry standard Zone 3 interface, this RTM also operates
with Oracle’s UltraSPARC® T2-based CP3260 blade. For systems
requiring a mix of these compute blades, the ATCA-RT01 can provide
a convenient single RTM solution.

The robust ATCA-RT01 RTM has been thoroughly tested and suc-
cessfully deployed in critical systems including military applications.
The 2.5 inch SAS HDD provides local storage with front-panel
connection to secondary or redundant storage arrays. Additional
ports include VGA video output and USB 1/0 for convenient
local monitoring. In combination with PDSi’s ATCA-F1 blade, the
ATCA-RTO1 RTM has also been validated and is hardware-compliant
with the VMWare® ESX Server virtualization platform.

Pinnacle
Data
Systems,
Inc.
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FEATURES

» Compatible with x86 and Oracle SPARC® front blades, including
PDSi dual AMD Opteron™ ATCA-F1, Oracle Netra CP3220 (single
AMD Opteron) and Oracle Netra CP3260 (UltraSPARC® T2)

> High resolution VGA video output
> Onboard SAS storage

> 2x 10/100BASE-T Ethernet ports

> 1x Serial port

> 2x USB ports

> VMware-compliant

> Pigeon Point IPMC management

> Customization and 3rd party integration welcomed, extended
availability assured

For more information, contact: info.sales@pinnacle.com

www.mil-embedded.com/p45799

COTS collection: Boards, Carriers, Mezzanines - AdvancedTCA (ATCA)

Pinnacle Data Systems, Inc.

6600 Port Road e Groveport, OH 43125 USA
Tel: (614) 748-1150  Fax: (614) 748-1209
www.pinnacle.com

ATCA-F1 Dual Socket AMD Opteron Processor Blade

This industry-proven ATCA-F1 server blade features two AMD
Opteron™ dual-core or quad-core processors for significant per-
formance available in a general purpose AdvancedTCA® compute
board. Now offered with a full 32GB of memory and the benchmark-
setting AMD quad-core CPUs, this blade supplies the extra level of
computing horsepower and built-in virtualization support demanded
by the next generation of COTS integrated architectures. With
its robust design, the ATCA-F1 blade has been thoroughly tested
and successfully deployed in critical systems, including military
applications.

The ATCA-F1 features a standard Zone 3 interface for connection
to PDSi's ATCA-RT01 rear transition module (RTM), which adds
SAS storage, video, Ethernet and USB resources. The ATCA-F1 and
ATCA-RTO01 RTM combination has been validated and is hardware-
compliant with the VMWare® ESX Server virtualization platform.

Pinnacle
Data
Systems,
Inc.
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PDSI

FEATURES

> 2x AMD Socket F(1207-pin) CPU sockets

> Dual-core or quad-core AMD Opteron CPUs

> Zone 3RTM interface (to ATCA-RT01 RTM)

> 4 DIMM sockets, up to 32GB DDR2 memory

> Ethernet Base and Fabric Interfaces

> 2x Gb Ethernet links (front panel)

> 2x USB 2.0 (front panel)

> 1x AMC.1 slot (mid-size)

> VMware-compliant

> Pigeon Point IPMC management

> Customization and 3rd party integration welcomed, extended
availability assured

For more information, contact: info.sales@pinnacle.com
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COTS collection: Boards, Carriers, Mezzanines - MIL-SPEC 1/O

ALPHI Technology Corporation

1898 E. Southern Avenue ® Tempe, AZ 85282 USA
480-838-2428

www.Alphitech.com

MPCI-1553-DDC

The ALPHI MPCI-1553-DDC provides a dual redundant 1553 control-
ler, on a very small Mini PCI Type Ill Module; 44.6mm x 59.8mm.
It features the BU-65864 communication device as its 1553 bus
controller, or remote terminal, or monitor terminal. A single con-
troller has two redundant channels and built in transceivers. The
controller has internal transceivers for both channel A and B. The
Mini PCI board has on-board transformers for both channels. The
board format is a Mini PCI board layout. This is a perfect solution
for a wide array of 1553 communication applications such as:

* Industrial and Military: Test equipment supporting Evaluation,
Simulation, Monitoring, and Analysis

* Operational equipment such as Avionics, Space, Satellite systems,
Aircraft onboard systems, UAVs, etc.

ALPHI Technology also provides a large choice of other
MIL-STD-1553 solutions for all major form factors.

FEATURES

> Controller of dual redundant (A/B channel) 1553 communications

> 32-Bit/33MHz PCl Interface

> DDC Chip BU-65864

> Programmable Bus Controller, Remote Terminal, or Monitor Terminal
> Multiprotocol Support MIL-STD-1553A/B Notice 2 and STANAG 3838
> +3.3V Operation and Logic

> Long or short stub support

> Low power consumption

> On-chip transceivers

> Selectable 10, 12, 16 or 20 MHz Systems Clocks

For more information, contact: sales@alphitech.com

www.mil-embedded.com/p41481

COTS collection: Boards, Carriers, Mezzanines - CompactPCI

Emerson Network Power

2900 S. Diablo Way, Suite 190 e Tempe, AZ 85282 USA
1800 759 1107 or +1 602 438 5720
Emerson.com/EmbeddedComputing

CPCI7203 PICMG 2.30 3U Processor Board

The Emerson Network Power CPCI7203 3U form factor SBC features
the Intel® Core™ i7 integrated dual-core processor for use in high
performance, space-constrained applications. On-board memory
includes up to 4GB DDR3 and 256KB non-volatile Ferroelectric
Random Access Memory (F-RAM). F-RAM does not require batter-
ies or periodic refreshes and offers many more read/write cycles
and faster performance than flash memory, which benefits critical
non-volatile data storage, data logs and dynamic program updates.
The Trusted Platform Module (TPM) enhances data security and
encryption capabilities. The CPCI7203 supports a range of operating
system and software options.

The CPCI7203 is a low-power, high-performance SBC that offers
full hot swap compliance per PICMG® 2.1 and supports the
PICMG 2.9 System Management specification and PICMG 2.30
CompactPCl PluslO specification, which supports the new serial
buses on the J2 connector for data transfer rates of up to 5Ghps.

4

&

EMERSON.

Network Power

FEATURES

> Intel Core i7 integrated dual-core processor (up to 2 GHz)
> Upto 4GB ECC-protected DDR3-800/1066 (soldered)

> 256KB non-volatile F-RAM

> Mobhile Intel®5 Series chipset: Ibex Peak-M PCH

> One VGA and two on-board Gigabit Ethernet interfaces

> One UART and four USB 2.0 ports

> Four PCI Express and two SATA interfaces

> Ideal for a wide range of industrial, medical and military/aerospace
applications, such as railway control, semiconductor processing,
robotics, image processing, vehicle communications and on-board
flight information systems

For more information, contact: EmbeddedComputingSales@Emerson.com

www.mil-embedded.com/p45777
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COTS collection: Boards, Carriers, Mezzanines - CompactPCI

Kontron

14118 Stowe Drive ® Poway, CA 92064 USA
888-294-4558

www.kontron.com

CP6002 and CP6930 - a perfect pair for 6U CPCI

Core™ i7 Processor Board and 10 Gigabit Ethernet Switch

The Kontron CP6002, a CompactPCI PICMG 2.16 compliant 6U CPU
board, comes with various rugged levels. Based on the Intel® Core™ 7
processor and mobile chipset, the Kontron CP6002 features high
computing and graphic performance with a low thermal power
design and a complete set of data, communication and multi-media
interfaces.

The Kontron CP6930 is a 6U hot-swappable ¢cPCl and VITA 31
switch with 26 GbE ports and six high performance uplinks (10 GbE).
The Kontron CP6930 is designed for future oriented applications
requiring outstanding bandwidth and communication safety. Six
SFP+ front ports running at 10Gb/s full line speed and two SFP ports
at the front, with 1Gb support, provide both flexibility and value.

(s kontron

FEATURES

> CP6002
* Rugged Levels for demanding application requirements
* Highly shock and vibration resistant, extended temperature range
 Comprehensive I/0 capabilities: 4x GbE, 6x SATA with RAID, DVI
& HDMI, onboard HDD, CompactFlash

> CP6930
 Non-blocking layer 2 & 3 switching & routing, IPv6 compliant
e 24x Gigabit Ethernet Ports according to PICMG 2.16/VITA31.1
e Fully managed
¢ Hot swap, I[PMI
* DHCP Server and Boot media support
 Comprehensive firmware package

For more information, contact: info@us.kontron.com

www.mil-embedded.com/p45580
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Kontron

14118 Stowe Drive ® Poway, CA 92064 USA
888-294-4558

www.kontron.com

CP3002 and CP3923 - a perfect pair for 3U CPCI

Core™ i7 Processor Board and Gigabit Ethernet Switch

The Kontron CP3002-RC, with the Intel® Core™i7 mobile processor, is
conduction cooled and supports operational temperatures ranging
from -40°C to +85°C according to VITA 47. The powerful processor
and the ruggedness make the board ideal for a wide range of real-
time and data intensive applications in military and other sectors
that require reliable performance in harsh environments.

The Kontron CP3923 is a fully managed layer 2/3 Gigabit Ethernet
switch offering IPv4/IPv6 routing and full management capabilities.
It supports a powerful set of CLI, Telnet, Web and SNMP manage-
ment interfaces to configure the entire set of protocols and param-
eters. This includes Layer 2 and Layer 3 (IPv4/IPv6) protocols,
Multicasting, QoS and Security. The Kontron CP3923 maximizes
the reliability of rugged COTS applications by supporting Intelligent
Platform Management (IPMI) and hot swap capabilities.

FEATURES

> CP3002-RC
* Rugged conduction-cooled
* Operating temperature -40°C to +85°C (VITA 47)
* 8 GB soldered memory ECC at 1066 MHz
e Comprehensive feature set — 4xGBE, 2xUSB 2.0, VGA, 2x COM

> CP3923
e Fully managed layer 2 and 3 switching and routing
e Leading edge technology based on BCM56226
* Versatile design with RJ45 or M12-D front options
 EN50155 compliant (with M12 versions)
e Design for conduction cooling

For more information, contact: info@us.kontron.com
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Pinnacle Data Systems, Inc.

6600 Port Road e Groveport, OH 43125 USA
Tel: (614) 748-1150 e Fax: (614) 748-1209
www.pinnacle.com

CP86-N1 Intel Core™ 2 Duo Processor Blade

PDSi’s Intel-based CompactPCl x86 Processor Blade (CP86-N1) pro-
vides a robust, high-performance general purpose compute platform
for use in CompactPCl PICMG 2.16 systems. This latest addition
to PDSi's ComputeNode™ family of carrier-grade CompactPCl solu-
tions is built around Intel's 45nm technology “Penryn” Core 2 Duo
processor and server-grade “Eagle Lake” chipset (5100 MCH/ICHIR)
supporting ECC memory. This powerful, compact blade offers the
highest performance and dependability in its class.

The ComputeNode CP86-N1 blade includes a standard PMC/XMC
site for I/0 expansion and features an onboard SATA drive plus high
resolution graphics. 1/0 capability covers a very broad range of inter-
faces that can be accessed through one of PDSi’s companion rear
transition modules such as CP86-RT01. Two 1000Base-T Ethernet
ports provide the PICMG 2.16-compliant fabric interfaces, making the
CP86-N1 fully compatible with any ComputeNode ¢PSB chassis.

Pinnacle
Data
Systems,
Inc.

FEATURES

> Server-grade CompactPSB compute blade

> Intel T9400 Core 2 Duo 2.53 GHz with 5100 MCH/ICHIR
> Up to 8GB Registered ECC DDR2 667 Memory

> 1 PMC/XMC mezzanine site standard

> 2x 1Gb Ethernet links (front panel)

> 2x USB 2.0 ports (front panel)

> Rear /0 interfaces

> Customization and 3rd party integration welcomed, extended
availability assured

For more information, contact: info.sales@pinnacle.com

www.mil-embedded.com/p40980
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ALPHI Technology Corporation

1898 E. Southern Avenue ® Tempe, AZ 85282 USA
480-838-2428

www.Alphitech.com

PMC-SoftDac-32F single-wide 32-hit PMC module

ALPHI Technology Corp. releases a single-wide 32-bit PMC module
providing up to 32 channels of high-speed 2uS 16-bit analog outputs
with individually programmable range. The board architecture uses
a very large buffer memory and is optimized for high-speed DMA
transfers, allowing extremely high transfer rates with little proces-
sor load, while making the programming simple and logical.

The variety of output voltage ranges (0V to 5V, 0V to 10V, 5V, +10V,
+2.5V,-2.5V to 7.5V) is individually selectable on a per-channel basis,
and within a channel data can be changed on-the-fly within the data
stream. The sample FIFO contains 1 million samples and can be filled
up using DMA. Additionally, available Software Drivers include Linux
drivers, Microsoft Windows™ drivers, and VxWorks drivers.

The PMC-SoftDac-32F is optimal for these COTS applications:
aerospace/defense; industrial; transportation; waveform generator;
test equipment supporting evaluation and simulation; monitoring
and analysis; operational equipment; and many others.

FEATURES

> 32 channel, 16-bit D/A

> 2uS settling time, 0 to 5V range

> Six programmable output ranges per channel
> Unipolar: 0V to 5V, 0V to 10V

> Bipolar Mode: +5V, 10V, +2.5V, -2.5V to 7.5V
> 2M X16 DAC buffers

> Two stage buffers

> Global output buffer with internal or external triggering
> Flash EPROM for configuration file

> VITA 4, single wide PMC module

For more information, contact: info@alphitech.com

www.mil-embedded.com/p45441
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Annapolis Micro Systems, Inc.

190 Admiral Cochrane Drive, Suite 130 ® Annapolis, MD 21401 USA
410-841-2514

www.annapmicro.com

Dual 4.0 GSps DAC

The Annapolis Micro Systems Dual Channel 4.0 GSps D/A 1/0 Card
provides one or two 12-bit digital output streams at up to 4.0 GSps.
The board has one or two Max 19693 for 4.0 GSps, Max 19692 for
2.3 GSps, or Max 5859 for 1.5 GSps.

The Dual Channel DAC board has five SMA front connectors: two
single-ended DAC outputs, a high-precision trigger input with Fs
precision, and a universal single- or double-ended 50-ohm clock
input. It has excellent gain flatness in the first 3 Nyquist Zones, ultra-
low skew and jitter saw-based clock distributions, and main board
PCLK sourcing capability.

In concert with the WILDSTAR 4 or WILDSTAR 5 FPGA processing
main boards, this mezzanine supplies user-configurable real-time A
to D conversion and digital output. Up to two A/D or D/A and up to
two serial 1/0 cards can reside on each WILDSTAR 4 or WILDSTAR 5
VME/VXS or IBM Blade main board, or up to one A/D or D/A and up
to one serial I/0 card on each PCI-X or PCle main board.

Our boards run on many different operating systems. We support our
boards with a standardized set of drivers, APIs, and VHDL simulation
models. VHDL source is provided for the interfaces to A/Ds, D/As,
DRAM/SRAM, LAD bus, I/0 bus, and PPC Flash. CoreFire™ users will
have the usual CoreFire Board Support Package.

The combination of our COTS hardware and our CoreFire FPGA
Application Development tool allows our customers to make mas-
sive improvements in processing speed, while achieving significant
savings in size, weight, power, person-hours, dollars, and calendar
time to deployment.

Annapolis Micro Systems, Inc. is a world leaderin high-performance,
COTS FPGA-based boards and processing for RADAR, SONAR,
SIGINT, ELINT, DSP, FFTs, communications, Software-Defined Radio,
encryption, image processing, prototyping, text processing, and
other processing-intensive applications.

Annapolis is famous for the high quality of our products and for our
unparalleled dedication to ensuring that the customers’ applica-
tions succeed. We offer training