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ABSTRACT

Forthelastdecade,cloudcomputinghasbeenspreadingitsapplicationbasefromthesmallenterprises
tothelarge,fromthedomesticusertotheprofessional,frombuyerstosellersandfromresearchto
implementation.Subscriberssubmit their jobsorworkflowsforexecutionsonclouds.Workflow
scheduling is a very important aspect in cloud computing and it imitates industrial operations,
constraints and dependencies. Several approaches such asGreedy, Heuristic, Meta-heuristic and
Hybridhavebeentriedtorescheduleworkflows.ThisarticleproposesModifiedHEFT(MHEFT)
andClusterBasedModifiedHEFT(C-MHEFT).MHEFTmodifiesthemappingofrankedtasksto
theVMs.C-MHEFTistheclusterbasedextensionofMHEFT.Thesimulationswereperformedin
WorkflowSimandwerecomparedwithexistingbenchmarksinplanningalgorithmslikeHEFTand
DHEFT.Theproposedschemeswillhelpindustries,enterprisestomodelandsequencetheIndustrial
processwhichwillbefasterandefficient.
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INTRoDUCTIoN

Cloudcomputingisdrivingthecomputingeverywhere.Alotofservices,applications,infrastructure
andmanagerial taskshavebeenmappedonto thecloudplatform,bothPublicandPrivate.Ever
increasing impact of cloud computing requires a lot of research. It should focus to improve the
performanceofclouds.Thiswouldpreventdrowningofcloudsandestablishcloudasalong-term
reality. However, increasing pace of cloud platforms has exposed several issues related to QoS
parametersofcloudplatforms.

Scheduling of tasks, resource management, network management, privacy and security etc.
shouldbeaddressedsothatQoSparametersagreewithclientsandmeettothebestpossiblelevels.
Schedulingoftasksisoneofthemostimportantchallengesasclient.Manyschedulingandplanning
algorithmshavebeenproposedforaddressingthisissue.HEFT,DHEFT,Min-Min,Max-Min,Round-
Robin,SJFetc.aresomewell-knownproposals.Thispaperisaproposaloftherecentlyresearched
a Modified HEFT algorithm (MHEFT) and Cluster Based Modified HEFT (C-MHEFT). This
MHEFTalgorithmisusinganoveltask-VMmappingbasedonprincipleofreducingthedifference
betweentaskrequirementsandVM’sexpectedperformanceforgivensetoftasks.Assetoftasks
arechanged,VM’sperformancegetstunedaspertask’scharacteristics.Thisaddstotheconceptof
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dynamicself-configurationofVM’sperformancewhenphysicalcharacteristicswerefixedforwhole
lengthofexperimentations.CMHEFTis theextensionofMHEFTwhichmodifies theHEFTby
usingaclusteringapproach.Inthispaper,workflowshavebeenconsideredasrepresentingdifferent
tasktypes.Thisproposalhasbeenorganizedintoseveralsections.Introductionsectionintroduces
theconceptsandexpectationsfromtheproposal.RelatedWorkpresentstheexistingrelatedwork
andidentifiesthegaps.ThePreliminarysectionpresentsabriefingofpreliminariesintheformof
HEFTplanningpolicy.ThefourthsectionpresentsproposedSchedulingApproach.Thefifthpresents
ModifiedHEFT(MHEFT)planningalgorithmandClusterBasedModifiedHEFT(C-MHEFT).The
sixthsectionpresentsthesimulationandanalysisofthescheme.FinallycomestheConclusionof
theresearchandfuturework.

RELATED woRK

Recentdevelopmentandmarketingofcloudbasedsolutionshaveopenedupschedulingoftaskasa
novelandinterestingresearchdomain.Severalremarkableschedulingalgorithmsincludingplanning
algorithmshavebeenproposedfortaskschedulinginliterature.Thissectionreviewsfewremarkable
andcitablecontributionsinresearchofschedulingofindependentanddependentstasks.

Authors Chen and Deelman (2012) have proposed the extension of CloudSim for inclusion
ofdistributedjobswhicharecalledworkflows.Themanagementandschedulingaspectshasbeen
analyzedinareviewofworkflowsapplication(Liuetal.,2014).Ausefulconclusionwasdrawnfrom
thereviewthatsinglecloudmodelisinefficientwithrespecttoincreasingscaleandcomplexityof
workflows.Anotherproposal(Zhou&Garg,2015)evaluatedtheperformanceofvariousexisting
workflowschedulingschemesfordifferentworkflows.Thisworkhasendorsedthatdynamismmay
beimportantparametertokeepinknowledgewhileevaluatinganyworkflowschedulingproposal.
Somestudy(Thaman&Singh,2016a)hasproposedaRobustHEFT(RHEFT)planningalgorithm
by considering a novel VM-Task mapping algorithm. Authors Thaman and Singh (2016b) have
presentedasimulatedperformanceofvariousdynamicschedulingschemesavailableinWorkflowSim.
Authors (Chopra & Singh, 2013) have proposed hybrid of HEFT with a novel concept of sub-
deadlinetoachievedeadlineconstraints.Almostallthetaskswerescheduledwithintheirdeadline.
AnovelmechanismcalledPartialDeadlineConstraint(PDC)wasproposedwhichnotonlyachieves
abettermappingbutalsoexploitstheunderlyingconceptofelasticity(Arabnejad&Bubendorfer,
2015).AuthorsThamanandSingh(2016c)haveproposedanoveltaxonomyforclassificationof
taskschedulingalgorithmsbasedonthegoalorientedandconstraintorientedapproach.Thispaper
presentsahighlyusefulcurrentperspectiveofschedulingapproaches.Anotherresearch(Singhetal.,
2014)haspresentedacomparisonofvariousschedulingalgorithmsondistinctaspectslikesuitability,
feasibilityandadaptabilitytocloudplatform.Thispaperalsoproposedahybridschedulingapproach
whichcanbringbetterreturnstocloudserviceprovidersandensurebetterqualityofservices.A
GeneticAlgorithmbasedloadbalancingapproachwaspresented(Dasguptaetal.,2013).Authorshave
discussedandprovedthatdynamicnatureofcloudenvironmentmightbethebestaddressedthrough
adaptive scheduling schemes.Theproposal claimed thatun-balanced state is inevitablewhereas
systemmighthavestartedwellinbalancedstate.AnotherGeneticAlgorithmbasedheuristicwas
proposed(Yu&Buyya,2006)wheretwoobjectives,namelybudgetanddeadlineswereaddressed.
Optimizationswereachievedbyeitherminimizingexecutiontimeswhileatthesametimemeeting
thebudgetanddeadlineconstraintsposedbythesubscriber.Evaluationwasdoneusingbothbalanced
andunbalancedworkflowsandresultsshowthisnewlyproposedapproachwasbetterinhandling
complexworkflowstructures.Authors(Sheng&Li,2016)haveproposedanewconceptnamed
TemplateBasedGeneticAlgorithm(TBGA)whereusersspecifyQoSconstraints.Basedonspecified
values,TBGAcomputesthemaximalnumberoftasksthatcouldbescheduledoneachmachine.
Thesecomputedresultsareknownastemplate.Thesetemplatesareusedtosegregatethetasksinto
multiplesubsetswhicharetobeallocatedtooneprocessoreach.Thisallocationwasmadeconsidering
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