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Objectives

A Demonstrate the practical use of novel computing
technologies, such as those based on Field
Programmable Gate Arrays (FPGASs) and
Graphics Processing Units (GPUSs), for advanced
astrophysical algorithms and applications
Involving very large data sets

A Make the developed data analysis tools available
to NASA research community
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From Data Drought to Data Flood
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Example Analysis: Angular Correlation

A TPACF (w(qQ)) is the frequency
distribution of angular separationsq
between celestial objects in the
interval (q,q+d §

A qis the angular distance between two
points

B A Blue points(random data) are, on
average, randomly distributed,red
points (observed data) are clustered

A Random (blue) pointsv(g)=0
A Observed (red) pointsw(g)>0

A Can vary as a function of angular
distance,q (yellow circles)

A Blue:w(g)=0 on all scales

A Red:w(q) is larger on smaller scales

1 . 2 ..
A Computed as L @n(g)- 2 & 0R(g)
| g)= =1 +l
Image source: http://astro.berkeley.edu/~mwhite/ —a RR(q)
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Special-Purpose Processors

A Field-Programmable Gate Arrays (FPGAS)
T Digital signal processing, embedded computing

A Graphics Processing Units (GPUS)
A Desktop graphics accelerators

A Physics Processing Units (PPUS)
f Desktop games accelerators

A Sony/Toshiba/IBM Cell Broadband Engine
T Game console and digital content delivery systems

A ClearSpeedaccelerator

T Floatingpoint accelerator board for compute
iIntensive applications

A Stream Processor
A Digital signal processing
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