
HostKCoprocessorLDataLTransfer
ThereW areW aW numberW ofW dataW transferW mechanismsW
enablingW bixdirectonalW communicationW betweenW theW
HostW andW theW CoprocessorW overW theW PCIeW busBW
yMYOLW COILW SCIFLW NetDev'BWeW investigateW theW
performanceW ofW theW availableW optionsW inW respectW toW
theW workloadsW runningW atW CERNW D4QW systemsBW
4dditionalW researchW willW beW doneW forW customW dataW
transferW mechanismsW tailoredW toW theW needsW ofW
specificWapplicationsWrelatedWtoWHEPB

NetworkKHostKCoprocessorL
DataLTransfer

TheWeventWdataWsetsWarriveWfromWtheWnetworkWtoWbeW
storedW eitherW toW theW HostW machineQsW R4MW orW
directlyWtoWtheWCoprocessorBWWeWinvestigateWrDM4W
technologiesW toW optimizeW theW dataW transferBW TwoW
prominentW technologiesW areW iWARPW forW theW hostW
andW CCLW forW theW CoprocessorBW TheW CoprocessorW
CommunicationWLinkW yCCL'W isW aW proxyW driverW thatW
allowsW interxnodeW yiBeBLW betweenW nodes'W rDM4W byW
virtualizingWdirectWaccessWtoWaWhardwareWInfiniBandW
HostW ChannelW 4dapterW yHC4'W fromW XeonW PhiBW

ProfilingLPerformanceLandLPower
InW orderW toW measureW improvementsW eitherW inW computationW
performanceW orW powerW consumptionLW weW utilizeW theW PMUsW
presentW inW modernW architecturesW inW orderW toW computeW andW
compareWagainstWWmetricsBWyeBgBWbandwidthWutilizationLWaccessW
latencyLW performanceW perW WattW etcB'BW WeW useW industryW
standardWtoolsWenablingWaccessWtoWtheWhardwareWperformanceW
countersW andW developW ourW ownW customW utilitiesW forW
performanceW monitoringBW WeW alsoW benchmarkW HEPW relatedW
sampleWsoftwareWinWorderWtoWidentifyWpotentialWimprovementsB
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ATDataTAcquisitionTSystemT(DAQ)TisTrequiredTtoTperformTtheTinitialTselectionTofTdataTcomingTfromTaTdetector.TMoreT

sophisticatedTprocessingTisTTperformedTinTtheTHighTLevelTTriggerT(HLT).

UsingLVectorLinstructionsLuSIMDy
VectorW instructionsW allowW toW performW theW sameW
operationsWonWmultipleWsetsWofWdataLWatWtheWsameWtimeBW
ButW inW IterativeW algorithmsLW dataW dependenciesW canW
cancelW outW possibleW speedupW gainsBW PerformingW
vectorW operationsW onW scatteredW dataW setsW mayW alsoW
causeWmemoryWaccessWstallsWandWfurtherWincreaseWtheW
executionW timeBW HighW SIMDW utilisationW isW aW keyW forW
increasingWperformanceWinWparallelWapplicationsB
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ProgrammingLmodelsLxLTools
NewW architecturesW areW designedW soW specificW
programmingW modelsW executeW withW betterW
efficiencyW thanW othersBW ComparisonW ofW bothW
classicalW andW experimentalW softwareW
technologiesLW like0W pthreadsLW MPILW openMPLW
TBBLL CilkbbLW OpenClW andW othersW isW beingW
conductedBW DiversityW ofW problemsW presentW atW
CERNW requireW diversityW ofW toolsW andW knowledgeW
howWtoWpickWtheWrightWtoolsB
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Many-core architecture

Data Parallelism

ProblemLdefinitionLforLaLparallelL
environmentL

ParallelizationWofWaWcomputationalW taskWbringsWadditionalW
issues0W taskW schedulingLW processW synchronizationLW dataW
nonxlocalityBWNewWsolutionsWneedWtoWconsiderWthatWcurrentW
softwareW frameworksW areW notW adaptedW forW parallizationLW
reconstructionWalgorithmsWneedWtoWbeWredesignedWtoWfullyW
utilizeW hardwareW capabilitiesLW andW usersW needW toolsW thatW
areW intuitiveW andW easyW toW useBW XeonW PhiW togetherW withW
MPSSW yIntelW ManycoreW PlatformW SoftwareW Stack'W areW
offeringWaWpossibleWsolutionWtoWallWtheseWproblemsB
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