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Objectives

ÅDemonstrate the practical use of novel computing 

technologies, such as those based on Field-

Programmable Gate Arrays (FPGAs) and 

Graphics Processing Units (GPUs), for advanced 

astrophysical algorithms and applications 

involving very large data sets

ÅMake the developed data analysis tools available 

to NASA research community

Imagination Unbound



Digit{ized|al} Sky Surveys 

From Data Drought to Data Flood
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1977-1982

First CfA Redshift

Survey

spectroscopic 

observations of 1,100 

galaxies

1985-1995

Second CfA Redshift

Survey

spectroscopic 

observations of 18,000 

galaxies

Sources:  http://www.cfa.harvard.edu/~huchra/zcat/

http://zebu.uoregon.edu/~imamura/123/images/

http://www.sdss.org/

2000-2005

Sloan Digital Sky 

Survey I

spectroscopic 

observations of 675,000 

galaxies

2005-2008

Sloan Digital Sky 

Survey II

spectroscopic 

observations of 869,000 

galaxies



Example Analysis: Angular Correlation

Å TPACF (w(q)) is the frequency 

distribution of angular separations q

between celestial objects in the 

interval (q, q+ dq)

Å qis the angular distance between two 

points

Å Blue points (random data) are, on 

average, randomly distributed, red 

points (observed data) are clustered

Å Random (blue) points: w(q)=0

Å Observed (red) points: w(q)>0

Å Can vary as a function of angular 

distance, q(yellow circles)

Å Blue: w(q)=0 on all scales

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

Å Computed as 
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Image source: http://astro.berkeley.edu/~mwhite/
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Special-Purpose Processors
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Å Field-Programmable Gate Arrays (FPGAs)

�‡ Digital signal processing, embedded computing

Å Graphics Processing Units (GPUs)

ÅDesktop graphics accelerators

Å Physics Processing Units (PPUs)

�‡ Desktop games accelerators

Å Sony/Toshiba/IBM Cell Broadband Engine

�‡ Game console and digital content delivery systems

Å ClearSpeedaccelerator

�‡ Floating-point accelerator board for compute-

intensive applications

Å Stream Processor

Å Digital signal processing


