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CHALLENGE

Boston Scienti ¢ designs and manufactures pacemakers and

other biomedical implants that are safe for use with MRIs

and other diagnostic imaging tools. The design simulations

-Bustcm required for this task are compute-intensive and take consid-
rlC erable time to run on standard computer clusters.
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SOLUTION

Boston Scienti c¢ turned to Acceleware, who provides a
proprietary simulation solution combining Schmid & Partner
Engineering AG s SEMCAD X software and NVIDIA GPU
computing solutions. As a result, engineers at Boston
Scienti ¢ were able to speed up their simulations by up to
25x. Acceleware s solution allowed Boston Scienti c to tap
into the high performance computing power of NVIDIAs
GPU computing architecture, dramatically reducing the time
required to test various designs as each engineer s desktop
workstation now has the compute power of a cluster.

IMPACT

Using Acceleware s solution, engineers at Boston Scienti ¢ are better able to investi-
gate the in uence and mutual dependency of multiple design variables. Not only can
the simulations be conducted faster, resulting in lower-cost devices, but these advances
also foster the development of new algorithms for simulating biomedical processes
inside the body.

Nik Chavannes, Director of Software for Schmid &
Partner, stated: Running electromagnetic simulations
using NVIDIA hardware accelerates processing times by
factors of 25 or more--allowing a level of complexity to
the analysis and optimization of medical products which
nobody dreamed of, even two years ago. NVIDIAs and
Acceleware s solutions have opened completely new
worlds for Computational Electromagnetics.

For more information, visit: www.acceleware.com
For more information about Boston Scienti c,

visit: www.bostonscienti c.com

For more information about NVIDIA GPU computing
solutions, visit www.nvidia.com/tesla
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The earlier that breast cancer can be detected, the greater
y _ECCE,EWEFE the survival rate. Dr. Susan Hagness and a multi-disciplin-
ary team of scientists are investigating the use of ultra-short
THE UNIVERSITY pulses of low-power electromagnetic waves to produce
WISCONSIN 3-dimensional diagnostic images of the breast and higher-
MADISON power waves to focus energy at the site of a tumor to treat

the cancer. The technology has a potential to detect cancer
through harmless scans of the breast providing diagnostic information that is comple-
mentary to X-ray mammography, and to treat the cancer without surgery. However,
constructing the images from the data produced by the technique requires repetitive,
time-consuming calculations.

SOLUTION

Researchers at the University of Wisconsin-Madison have adopted

the Acceleware hardware acceleration platform, which harnesses 12"
the power of NVIDIA GPU computing solutions to dramatically
increase the speed of the sophisticated computations required by
the technology. Our new breast-imaging technology, which is be-
ing developed for breast cancer detection, incorporates algorithms '
such as inverse scattering solutions, which are tremendously com- e
puter-intensive. Acceleware s solution provided us with an order

of magnitude speed-up of those computations, allowing for image generation in hours
instead of days, says Dr. Hagness. This technology provides a 3-dimensional image of
the breast which provides detail that makes it easier to interpret and localize a potential
problem than the traditional 2-dimensional mammography images.

EAcmi

IMPACT

For many types of cancer, including breast cancer, it

: is more advantageous to treat and cure the cancer
if it is found early.! By using the Acceleware/NVIDIA
0 solution, the creation of microwave images after a full
o, wy————— breastscan can now take as little as a few hours to

Yoo complete, quickly providing the treating physician with
a better-quality, 3-dimensional image on which to base diagnosis and treatment deci-
sions without requiring an uncomfortable or invasive procedure. Dr. Hagness and her
team at the University of Wisconsin-Madison hope that this technology will someday be
used to treat patients more easily, with less discomfort. The results are promising and
combined with a reasonable price point, this technology has potential for expansive use
in the future.

& il

For more information, visit: www.acceleware.com
For more information about NVIDIA GPU computing solutions, visit www.nvidia.com/tesla
! http://www.cancer.org



NVIDIA

GPU Computing
Evolved Machines | Neural Circuit Simulation

May 24, 2007

CHALLENGE

Evolved Machines is reverse-engineering brain

circuits to develop a new paradigm for device
a Fvolvedmachines technology. Their research work requires the

large-scale simulation of neurobiologically

realistic neural circuits which require enormous

parallel computing capacity. Simulation of a
single neuron involves 200,000,000 differential equation evaluations per second, requir-
ing approximately 4 giga ops. A neural array engaged in sensory processing requires
thousands of neurons, and so the detailed simulation of neural systems in real time
requires >10 tera ops of computing power.

SOLUTION

Evolved Machines started working with NVIDIA in
September 2006 on GPUs. They achieved accelerations

of approximately 130-fold against simulations with current-
generation x86 microprocessors. They are now engaged in
the design of a rack of GPUs, which will rival the world s top
systems, at 1/100 their cost.

IMPACT

Applications under active development

at Evolved Machines include visual object
recognition and odorant recognition. To
develop devices which can learn objects
and then recognize them in real world en-
vironments, the synthetic neural circuitry
gradually wires itself during exposure to
sensory input, much as a baby learns to
recognize objects in its environment over
the rst 6 months of life.

With the GPU, devices with the ability to
learn and sense odors to detect explo-
sives in real environments or monitor food
for freshness become possible. Further
advances in image detection for building
image databases based on content and
self guided robotics can exploit neural
simulation processing to bring a level of
capability not currently possible.

For more information about NVIDIA GPU computing solutions, visit www.nvidia.com/tesla
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Oil and gas are becoming increasingly harder to nd. Large
reservoirs are now found at greater depths and in sediments HEADWAVE
that are much harder to analyze, like the recent Jack Field

discovery in the Gulf of Mexico, which was found at more than 20,000 feet under the sea

oor. To interpret and discover these reservoirs it is necessary to acquire and process
huge amounts of seismic data. And due to the complexity of the sediment layers, better
resolution is needed in the images, which means acquiring even more data.

SOLUTION

-

"TTremieEe At atime when most people still thought
=3 of GPUs as consumer gaming tech-
nology, Houston-based Headwave, a
company that specializes in geophysical
TEAN data analysis, began developing a next-

e "~ generation computing platform that could

~ harness the parallel-processing power of

the graphics card.

Headwave solutions, implemented on NVIDIAfT GPU computing solutions, allow
geophysicists to apply advanced Iters to their data and instantly see results even on
multi-terabyte datasets. In addition, geophysicists can analyze the original acquired
seismic ( pre-stack ) data in multiple dimensions as part of their daily work ow.

Processing of terabyte datasets traditionally required months of manual labor and more
months of compute time for number crunching. Headwave brings products to market
that allow geophysicists to apply advanced lIters to their data and instantly see results
even on multi-terabyte datasets. Using NVIDIA GPU computing solutions, Headwave is
able to increase compute rates, and also reduce time spent in manual operations,

by 100x.

IMPACT

Working with terabyte data sets in real time would
not have been possible without the recent advances
in NVIDIAs GPU computing solutions. Oil and gas
company workstations are already out tted with
GPUs, meaning that much of the hardware infra-
structure to exploit this technology is already in
place. As a result, oil and gas companies are poised
to start taking advantage of this new technology.
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For more information about NVIDIA GPU computing solutions, visit www.nvidia.com/tesla






