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ABSTRACT

Cloudcomputingisthelatestindistributedcomputingtechnology.Thedeliverymechanismbetween
theserviceproviderandusersdependsonServiceLevelAgreement(SLA).SLAcontainsQuality
ofService(QoS),whichhassomeconstraintssuchasdeadlinetoachieveusersatisfaction.Inthis
article,theauthorsproposeaDeadline-AwarePriorityScheduling(DAPS)modeltominimizethe
averagemakespan,andmaximize resourceutilizationunderdeadlineconstraint. In theproposed
model,thetasksaresortedbasedonlengthpriorityinascendingorderandlabelingtheVM’sstate
as successfulwhichachieves thedeadlineconstraint,and thenmapping the tasks to thesuitable
VMthathasminimumprocessingtime.Theauthorscomparedtheirproposedmodeltotheexisting
algorithmsGA,Min-Min,SJFandRoundRobin.Theproposedmodeloutperformsotheralgorithms
byreducingtheaverageofmakespan,meanoftotalaverageresponsetime,numberofviolations,
violationratio,andfailureratio,whileincreasingresourceutilization,andguaranteeratiofortasks
thatmeetdeadlineconstraint.
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1. INTRoDUCTIoN

Recently,cloudcomputinghasbecomeaturningpointofresourcecomputingwhereresourcesare
providedasservicesondemandaspertheusers’request(Tripathy,2016).Cloudcomputinghashigh
scalabilityandreliabilityinobtainingservicesanditcanfulfilltherequirementsofmassdatastorage
(Quetal.,2016).Cloudcomputingservicesisclassifiedas:1)InfrastructureasaService(IaaS);2)
PlatformasaService(PaaS);and3)SoftwareasaService(SaaS)(Singhetal.,2016).

CloudserviceproviderdesirestomeettheQoSrequirementsofcloudserviceusersbyproviding
sufficientamountofresources(SinghandChana,2015).AmazonEC2isabetterexampleofthecloud
services,whereanumberofservicesarehosted.TheGmailservicesfromGoogleisalsoexamples
thatisusedindailylife(SharmaandPeddoju,2014).Cloudcomputingtechniquesarewidelyused
inmarketing,whereithasapay-as-you-usefeatureservices(Yaoetal.,2016).Cloudcomputing
providesaccessibilitytoapplicationsandalargenumberofavailablevirtualizedresourceswithlow
managementeffortandlowcost(Bousselmietal.,2016).Virtualizationisthebaseofcloudcomputing
thatefficientlyoffersresourcestotheusers(Singetal.,2016)byvirtualization,theclouddatacenter
canhostthousandsofphysicalmachineswhichinturnarecompositeofvariousvirtualmachines
thatofferdemandenvironmentsforanyconsumers(Maoetal.,2016).Astheclouduserbasegrows,
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thecloudserviceprovidersfacethechallengeofadjustingtothedemandsofthisgrowthinbusiness
andtechnicaldimensions(Sharkhetal.,2016).Theserviceproviderisresponsibleformappingthe
taskstoavailableresources.Themappingofthetaskbytheschedulerundergoesmanyconstraints
orconditions(Atiewietal.,2016).

Themostemphasizedresearchpointincloudcomputingisscheduling,wherethecloudusers
requiremoreefficientschedulingtechniquewhichoptimizeandimprovetheoverallperformance
metricsinthesystem.Incloudcomputing,taskschedulingisdoneattwolevels:first,atsystem-level
scheduling,whereVMsaredeployedonavailablephysicalnodes,andsecond,atuser-levelscheduling,
wheretasksareassignedtosuitableVMs(Saxenaetal.,2016).

Thesystem-levelschedulingdealswiththemanagementofresourceissueswithinthedatacenters
whileuser-levelschedulinghandlesissuesbetweenusersandcloudproviders(Masdarietal.,2016).

Ascheduleisrobust,ifitworkstoabsorbsomeuncertaindegreeintheexecutiontimeoftask.
Strongtaskschedulingismostrequiredinmission-criticalandtime-criticaltasks.Here,meetingthe
deadlineismostimportant(Poolaetal.,2014).

Intaskschedulingalgorithm,withanemphasisgiventodeadline,needstoachievethedeadline
ofeachtaskwhichisbeingimplemented,priortoitsbursttime.Dependingonthat,thealgorithmcan
specifytasksthatshouldbeexecutedinlesstime.Thedeadlinespecificnotionhasbeendefinedin
severalways,butthemostimportantpointofeverydefinitionisthetaskschedulingwithinthetime
specification(Perretetal.,2013).Theobjectiveoftaskschedulingincloudcomputingistoexecute
taskswithlessmakespan(completiontime)(BaxodirjonovichandChoe,2015).

SomeofthetaskschedulingalgorithmsalreadyinuseareGeneticalgorithm,Min-Min,SJFand
RoundRobin,wewillbeclarifyingthemasfollows:

GeneticAlgorithm(GA)isanefficientoptimizationalgorithmthatimitatestheprogressionof
naturalevolution.TheideaofGAisabiologicalevolutionprocessinchromosomes.Thisideaisbased
onthesurvivalofthefittest,whereitobtainsbettersolutionsbyrecombiningwiththeother(Madni
etal.,2016).TheMin-Minalgorithmisstillthebasisofthepresentschedulingalgorithmsincloud
era,inwhichasetofunmappedlistoftasksarefoundincloudresourceswithminimumcompletion
time.Thealgorithmselectsthetaskwithminimumsize,andthenassignsittothecorresponding
resource.Finally,thattaskisremovedfromtheset.TheMin-Minprocedureisrepeateduntilallthe
tasksaremapped(Chenetal.,2013).

TheShortest-Job-First(SJF)algorithmisapriorityschedulingalgorithm.Inthisalgorithm,the
priorityistheinverseofthenextCPUburstwhere,thetaskwithlongerCPUbursthaslowerpriority
andviceversa(LakshmiandSrinivasu,2016).

InRound Robin algorithm, thenext VMwill be allocated to the task in thequeue without
consideringtheVMload,meaningthispolicydoesnottakeintoaccountthecapabilitiesofresources,
lengthofthetasksandpriority.So,thelongertaskswithhigherpriorityarecompletedwiththehigher
responsetimes(DeviandUthariaraj,2016).

Ourcontributioninthispaper,weproposeDeadline-AwarePriorityScheduling(DAPS)model
toscheduletasksanddistributethemamongtheavailablecloudresourcesandtherebyminimizethe
makespanbasedondeadlineconstraintwithminimumcompletiontime.

Thispaperisstructuredasfollows:RelatedworkispresentedinSection2.Section3presents
problem definition. Proposed work of our model is presented in Section 4. Section 5 presents
experimentalresultsandanalysis.PerformanceevaluationispresentedinSection6.Weconclude
thepaperinSection7.

2. RELATED woRK

Intaskscheduling,therearemanyworksperformedtoschedulethetasksovertheresourcesregarding
someconstraintslikedeadline.OneoftheseworksasinPoola,Deepaketal.(2014)presenteda
robustschedulingalgorithmwithresourceallocationpolicies.Using thisalgorithmandpolicies,
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