Employing intelligent peripherals to
improve computational performance

While continued developmentsin processing speedsand diskdensities
improve computing over time, the most fundamental advances come from
changingthewaysinwhichcomponentsinteract.AresearchgroupattheOhio
SupercomputerCenterisinvestigatingwaystodramaticallyincreasecomputa-
tionalperformanceusingobject-basedstoragedevices(OSDs)toaugmentthe
processing ability of a parallel file system.

Delegatingresponsibilityforsomeoperationsfromthehostprocessorto
intelligentperipheralssuchasOSDscanimproveapplicationperformance.Tradi-
tionalstoragetechnologyisbasedonsimplefixed-sizeaccesseswithlittleassistance
fromdiskdrives;however,0SDsofferimprovementsinperformance,scalability,
andmanagementbypermittingclientstosecurelyanddirectlyaccessstorage.

Yet,0SDsdonotprovideallthefunctionalityneededbyaparallelfilesystem.

“Weareexaminingmultipleaspectsofthemismatchbetweentheneedsof
aparallelfilesystem,inparticularPVFS2,andthecapabilitiesof OSD,’said Pete
Wyckoff, Ph.D., a research scientist with OSC.“Our work will examine tech-
niques to accommodate this high performance usage model”

TheParallelVirtual File System (PVFS) providesan open-source, scalable
input/outputsubsystemformachinesrangingfromsmallclustercomputerstothe
largestpeta-scalesupercomputersandallowscommunicationovervariousdevices
at high speeds.

Object-basedstoragedevicesareexpectedascommodityitemsinthenear
future, butnophysicaldevicesareyetavailable.Atpresent,researchersuseasoft-
ware emulatorto enableastorage serverto behave asan object-based disk.

Iftheresearchissuccessful,0SDswillresultincomputersthatcanprocess
dataandproduceresultsfaster.Consequently,problemsthathingeontheuseof
massiveamountsofdata,suchasenergyexploration,environmentalmodeling,
and patient safety, will be easier to solve.
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