
DOI: 10.4018/IJGHPC.2021010103

International Journal of Grid and High Performance Computing
Volume 13 • Issue 1 • January-March 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



47

An Automated Self-Healing 
Cloud Computing Framework 
for Resource Scheduling
Bhupesh Kumar Dewangan, University of Petroleum and Energy Studies, India

Venkatadri M., Amity University, India

Amit Agarwal, Dr. A. P. J. Abdul Kalam Institute of Technology, India

 https://orcid.org/0000-0002-3933-5014

Ashutosh Pasricha, Schlumberger Asia Services Ltd., India

Tanupriya Choudhury, University of Petroleum and Energy Studies, India

ABSTRACT

Incloudcomputing,applications,administrations,andassetshaveaplacewithvariousassociations
withvariousgoals.Elementsinthecloudareself-sufficientandself-adjusting.Insuchacollaborative
environment,theschedulingdecisiononavailableresourcesisachallengegiventhedecentralized
natureoftheenvironment.Faulttoleranceisanutmostchallengeinthetaskschedulingofavailable
resources.Inthispaper,self-healingfaulttolerancetechniqueshavebeenintroducingtodetectthe
faultyresourcesandmeasuredthebestresourcevaluethroughCPU,RAM,andbandwidthutilization
ofeachresource.Throughtheself-healingmethod,lessthanthresholdvalueshavebeenconsidering
asafaultyresourceandseparatefromtheresourcepool.Theworkloadssubmittedbytheuserhave
beenassignedtotheavailablebestresource.Theproposedmethodhasbeensimulatedincloudsim
andcomparedthemulti-objectiveperformancemetricswithexistingmethods,anditisobservedthat
theproposedmethodperformsutmost.
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INTRodUCTIoN

DistributedcomputingdepictsnumerousregisteringideasthatinvolvesahugebunchofPCsorganized
togetherthroughconstantwebassociation.Anon-requestofficeoffersprocessingadministrations
toclientsonpay-per-utilizedesign.Itlikewisecanexecuteprogramsonnumerousinterconnected
frameworksconcurrently.Thecloudidealargelyreliesupontheinnovationofapportioningofassets
foraccomplishingproficiencyandeconomiesofscalelikepervasivefiguringworldview.Ononehand,
theCloudsuppliersintroducedistinctiveservicestothecustomerslikeSaaS,PaaS,IaaS,andXaaS
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(Latiff,2017).Ontheotherhand,inlatecircumstances,newissueswithrespecttohigh-performance
computingconceptandusagearestartingtorise.Asidefromtheprominentcloudissuesintheregions
ofbooking,resourceallocation,andsecurity(DewanganB.,2016),distributedcomputingpresently
featuresextrapressingissueslookingforconsiderationintheterritoryofadaptationtonon-critical
failureinexecutingassignmentsandfurthermorevirtualmachines(VM)disappointment.(JainA.,
2014)ThesesortsofproblemsinawideblueprintarecalledNP-hard(non-deterministicpolynomial
time),whichimpliesthatthereisnocorrectarrangementandnosnappyanswerforit.Theadaptation
tointernalfailurestrategiesreliesuponbothtimeandequipmentrepetitionoranyoftheseelements
inaddressdisappointmentissues.Themaintechniquethatappliesthetimeinertnessneedsthere-
executionofthefizzledworkwheneverthedisappointmentisobserve.Besides,anotherissuelooked
inthisconditionisthat,atscale,originatesfromitsinclinationtoworkexecutionbreakdown.Despite
thefactthat,thelikelihoodofaserverbreakdownisnegligible,themeasureofregisteringassets,
stockpilingandcorrespondencesystemthatcancomeupshortisoverpowering.Inthismanner,a
substantialscaledisappointmentiscurrentlyacustomratherthanaspecialcase.

Theinspirationtoimprovisetheexistingfaulttolerancetechniquesandmodelsincloudcomputing
throughtheautonomicalgorithmistoprovidetheefficientalgorithmintermsofcost,energy-efficiency
(Mao,2016) (DewanganB.K.,2019), turnaround time(Sirisha,2017),optimization (Convolbo,
2018)(Zhou,2016),servicelevelagreement(SLA)(DewanganB.K.,2019),qualityofservice(QoS)
(Agarwal,2011),andjobcompletion(GuoLongkun,2017).Thispaperisorganizetodiscussvarious
aspectoffaultstolerancetechniquesanditsframeworkswithitsimplementationideastocompare
proposedfaulttolerancemethodincloudcomputing.Themainobjectiveofthisworkistodesigna
faulttoleranceframeworkthatidentifiesthefaultvirtualmachines(VM’s)fromthepoolandreject
thosefaultyVM’sfromthepoolautomatically.OncefaultyVM’sidentify, theproposedmethod
selectsthebestVM’sbasedonaveragecostandtimeandassigntheworkloadthroughscheduling.
Theproposedframeworkiscomingundertheproactiveandself-healingmethod.Itisimplemented
andsimulatedincloudsimandachievedthebetterresultsintermsofenergy,costandSLAviolation
rateascomparedtoexistingframeworks.

BACKGRoUNd

There are different shortcomings, which can happen in cloud/distributed computing. Based on
adaptationtointernalfailurearrangementsdifferentadaptationtointernalfailurestrategiescanbe
utilized thatcanbeeither resourcemonitoring,managementor scheduling level.Fault tolerance
techniquescanbefurtherdivideintotwocategories,ReactiveandProactive.Reactivecanbefurther
categorizeintocheckpointrestart,jobmigrationandreplicationaswellasproactivealsodividedinto
preemptivemigration,systemrejuvenation,andself-healing.

Reactive Frameworks
ProcessLeverRedundancy(PLR)(EgwutuohaI.P,2012)themostusuallyutilizedadaptationto
internalfailureproceduresforhighperformancecomputingischeckpoint/restart.Notwithstanding,
checkpoint/restartexpandsthedividerclocktimeoftheexecutionofutilizationwhichbuildsthe
executioncost.Inthispaper,authorsshowanadaptationtonon-criticalfailuresystemforsuperior
figuringinCloud.ThissystemproposesutilizingPLRmethodstolessenthedividerclocktimeofthe
executionofcomputationalescalatedapplications.Theirfundamentaltrialcomesaboutdemonstrate
thatoverheadconnectedwithcheckpointingcanbealtogetherlessby40%withthePLRapproach
proposinthispaper.Theyhaveanarrangementtofabricateamodelthatcompletelyexecutesthis
systemastheirfuturework.

Fault-Tolerance-Mechanism(FTM)(Jhawar,2012),Thispaperpresentsanimaginativepointof
viewonmakingandoverseeingadaptationtointernalfailurethatshadestheusagesubtleelements
ofthedependabilitystrategiesfromtheclientsbymethodsforadiehardcommitmentlayer.This
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