Thegamingindustry,withitsconsumerdemandforrealistic,smooth,3-D
images,iswithoutadoubtadvancingthegraphicshardwaremarketexponentially.
Inrecentyears,commodity-basedgraphicschipsorgraphicalprocessingunits
(GPUs)havebecomemoreprogrammableandeasiertouseforgeneralpurpose
applications (GPGPU).

Researchersarestartingtousethesesingleprocess,multipledataparallel
processorstoaccelerateimageprocessingalgorithmsandlineofsightcalculations,
in addition to real-time deformation calculations.

Understandingthatdemandforthistechnologywillonlycontinuetogrow,
the Ohio Supercomputer Center installed a GPGPU/Visualization cluster in
2007. The system'’s configuration contains:

« 36 AMD Opteron 2.6GHz dual-core CPUs
« 36 NVIDA Quadro FX 5600 GPUs

+ Infiniband Dual Port HCA card

« 144 gigabytes of RAM

« 13,500 gigabytes SATA hard disk

EachQuadroFX5600cardhas1.5gigabytesofonboard,high-speedmemory
andiscapableof330peakgigaflops.Combined,the36 GPUsoftheclusterare
capableof11,800peakgigaflops,and,mostimportantly,arefullyprogrammable.
This level of memory, speed, and programmability is a necessity for realistic
graphicsandaboonforresearcherswantingtouse GPGPUfortheirdatasets.

“OurgoalistocreateanenvironmentforOhio'sresearcherstotapthelatest
graphics technology, whether it's for GPGPU computation or visualization,”
saidDennisSessanna,directorofhardware-InterfacelLab,OhioSupercomputer
Center.”In addition to the hardware, the clusteris running GPU-accelerated
applicationprograminterfacessuchasCUDA,Cg,andGLSL.Theseinterfaces
make it easier for non-programmers to use the GPUs for their studies.

“Initialperformancestudiesshowthatsomecommonscientificalgorithms
completed 50 to 100 times faster on the GPGPU/Visualization cluster than
theywouldhaveonacomparableCPU-basedsupercomputer,’'Sessannasaid.
“However,notallalgorithmswillperformthiswellonaGPU.We'rehelpingour
clientsdeterminewhatapplicationscanbeoptimizedforthegraphicsprocessor.”

Theclusteralsoenablesresearcherstoaccessthecluster'sgraphicscardsand
performdata-intensivevisualizationsinreal-time,fromviewing3-Dmedicaldata
tocreatingsimulationmodels.Theresultingimagesaretheninteractivelystreamed
back to their desktop.
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