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ABSTRACT

Virtualresourcesteamuptocreateacomputationalgrid,whichisusedincomputation-intensive
problem solving. A majority of these problems require high performance resources to compute
andgenerateresults,makinggridcomputationanothertypeofhighperformancecomputing.The
optimization in computational grids relates to resource utilization which in turn is achieved by
theproperdistributionofloadsamongparticipatingresources.Thisresearchtakesupanadaptive
resourcerankingapproach,andimprovestheeffectivenessofNDFSalgorithmbyschedulingjobs
inthoserankedresources,therebyincreasingthenumberofjobdeadlinesmetandservicequality
agreementsmet.Moreover,resourcefailureistakencareofbyintroducingapartialbackupapproach.
ThebenchmarkcodesofFastFourierTransformandMatrixMultiplicationareexecutedinareal
testbedofacomputationalgrid,setupbyGlobusToolkit5.2forthejustificationofpropositions
madeinthisarticle.
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1. INTRodUCTIoN

Task scheduling in appropriate resources and achieving balanced load in computational grid
environment(Foster,Kesselman&Tuccke,2001)arethetwomajorresearchareaswhichneedtobe
exploredmore.Thisismainlybecauseofheterogeneousnatureofgridandtechnologicalrequirement
ofcomputation-dataseparation.Computationalcapabilityofgridcanbeenormousifparticipating
resourcesremainwellcoordinatedbybrokerandeffectivetaskschedulingishighestprioritizedwork
forachievingbalancedloadacrossgrid.

NearestDeadlineFirstScheduled(NDFS)algorithm(Goswami&Das,neeDeSarkar,2014)
solvestheabovementionedproblemsaftertheefficiencyofthealgorithmhasbeenimprovedby
consideringaverage loadof each resourcealongwith its current load for apre-defined interval.
Saaty’sAnalyticHierarchyProcess(AHP)(Saaty,2008)hasbeenadaptedandimprovisedtorank
theparticipatingresources.Subsequentjobschedulingandloadbalancingingridarecompletedby
NDFS,thusmeetingtheServiceQualityAgreement(SQA)(Goswami&Das,neeDeSarkar,2014).
Anotherobjectiveof this researchwork is tomakeNDFSmorerobustby takingcareofsudden
possibleoccurrencesofresourcefailureingrid.Periodicalruntimebackuptonextadaptivelyranked
resourceensurescomplianceofapprovedSQA,whichwassignedbetweenbrokerandclient.Evenif
resourcefails,jobneednotberesubmittedinfaulttolerantNDFS,submittedjobresumesexecution
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fromlastbackeduppoint,intonextrankedresource.Hence,jobissubmittedbyclientonlyonce,
therebyreducingtotalexecutiontime.Thispaperputsthrustonsingleandmultiplejobexecution
inrealgridenvironmentthroughexecutionofbenchmarkcodes,namely,FastFourierTransform
and Matrix Multiplication. The experimental results are obtained for demonstration of balanced
workloadincomputationalgridalongwithoptimalsolutionforresourcefailurebycreatingtestbed
ofcomputationalgridthroughGlobusToolkit,andcomparingperformancewithotheralgorithms
inGridSim(Buyya&Murshed,2002).

Theorganizationofthispaperisasfollows:afterdiscussingrelevantworksbydifferentresearchers
ongridinsection2,improvisedNDFSalgorithmispresentedinsection3.Section4depictsresultsof
executionofbenchmarkcodesingridanddiscussionontheobtainedresults.Thepaperisconcluded
insection5.

2. RELATEd WoRKS

Therearemanychallengesassociatedwithcomputationalgrid,like,schedulingofjobsinappropriate
resources forsubsequentexecution, increasing thenumberofdeadlinemeets forsubmitted jobs,
balancingofworkloadingridandfaulttolerance.Importantrelatedworksinthisarenaofresearch
aresummarizedinthissection.

The loadbalancingprocessmust take into consideration thedynamic loadsofparticipating
resourcesofthegrid(AboRizka&Rekaby,2012).Jobschedulinghastoensurehighernumberof
deadlinesmeets, therebyimprovingtheperformanceof thegrid.In(Goswami&Das,2016),an
adaptiveexecutionschemehasbeenproposedwhichensuresguaranteedperformancewithrespect
toservicequalityagreements.

Thepropertiesofgeneraldistributedsystemisquitedifferentfromthatofcomputationalgrid
environment.Moreover,theclient-serverframeworkofgridproposedbyMichaelStal(Stal,1995)
doesnotsolvetheproblemof loadbalancingamongparticipatingresources ingrid.Various job
schedulingschemesingridhavebeendescribedin(KantSoni,Sharma&KumarMishra,2010).
X-Dimensionbinarytreedatamodel(AboRizka&Rekaby,2012)havelimitedsuccessinworkload
balancingamonggridresources.

Thisresearchworkdocumentsanapproachtoimprovetheperformanceofcomputationalgrid
byreducingthethenumberofjobdeadlinemissesandoverallmakespaningrid.Jobscheduling
in appropriate resources, being a multi-criteria-decision-making (MCDM) process, AHP model
(Saaty,2008)ofSaaty, supportingMCDM, isaugmented in this research.Thebroker schedules
submittedjobsinadaptivelyrankedresources,rankingbeingdonewithhelpofAHPmodel.This
adaptiveschedulingensuresperformanceimprovementofgridbysubsequentlyreducingnumberof
deadlinemissesandworkloadbalancingamongresources.Deadlineofindividualjobischosenasthe
prioritizationparameterforjobschedulinginNearestDeadlineFirstScheduled(NDFS)(Goswami
&Das,2015)algorithm,andGridSim(Buyya&Murshed,2002)simulationresultsshowthatNDFS
improvesgridperformance.Anothermilestoneachievedisthenumberofsubmissionbysingleclient,
onejobneedstobesubmittedonceonlybyclient,needofre-submissionbyclientisdoneawaywith,
brokertakescareofthepossiblere-submissionindifferentresourceingridandmonitorspreviously
signedSQAbetweenclientandbroker.ResourcerankingofNDFShasbeenrefinedinthisresearch
byincorporatingaverageloadoftheresource.

Resourcefailurecreatespossibilityofdeadlinemissesingrid.Multiplefaulttolerantapproaches
ingridhavebeenexploredin(Goswami&Das,neeDeSarkar,2014).Author’searlierresearchin
(Goswami&Das,neeDeSarkar,2014)dealtwith resource failureby introducing resubmission
approachwhichhadincurredoverhead.ThisresearchworkimprovestheperformanceofNDFSby
incorporatingpartialbackupapproachwithoutdilutingperformanceofthegrid.
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