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ABSTRACT

The main aim of the proposed methodology is to design a multi-objective function for replica
managementsystemusingoppositionalgravitationalsearchalgorithm(OGSA),inwhichweanalyze
thevariousfactorsinfluencingreplicationdecisionssuchasmeanservicetime,meanfileavailability,
energyconsumption,loadvariance,andmeanaccesslatency.TheOGSAalgorithmishybridization
ofoppositional-basedlearning(OBL)andgravitationalsearchalgorithm(GSA),whichischange
existingsolution,andtoadoptanewgoodsolutionbasedonobjectivefunction.Here,firstlywecreate
asetoffilesanddatanodetogenerateapopulationbyassigningthefiletodatanoderandomlyand
evaluatethefitnesswhichisminimizingtheobjectivefunction.Secondly,weregeneratethepopulation
toproduceoptimalorsuboptimalpopulationusingOGSA.Theexperimentalresultsshowthatthe
performanceoftheproposedmethodsisbetterthantheothermethodsofdatareplicationproblem.
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1. INTRODUCTION

Themainaimfortheclientsputtingawaytheinformationinthecloudistoprotecttheinformation
andrecoupitatwhateverpointrequired.Anyfailureinserveroughtnottobringaboutthelossin
data.Cloudapplicationsincorporategaming,voice,andvideoconferencing,onlineoffice,stockpiling,
reinforcement,socialnetworking.Theseapplications’executiondependsgenerallyontheaccessibility
ofsuperiorcorrespondenceassetsandsystemproductivity(Sasikumar&Madiajagan2016;Kliazovich
etal.,2016).Datareplicationisausuallyutilizedstrategytoformtheinformationaccessibility.It
requiresahightransferspeedinformationthroughputpath.Cloudrecreatestheelementsandpreserves
themdeliberatelyondifferentserverssituatedatdifferentgeographicareas.Replicationismaking
differentduplicatesofacurrentelement(Haider&Nazir,2016).Afewapproachesindistributed
systemsareoccupiedwithimprovingthedependabilityandalsotheaccessibility.Thereplication
methodisoneofthetechniquesinCloudregistering,whichgivesavariouscopyofaspecificservice
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oftheclientondifferenthubsforchoppingdowntheclientperiodofwaitingandadditionallythe
bandwidth utilization in the cloud framework and furthermore to raise the accessibility of data
(Nguyenetal.2016).Forinstance,datastockpilingframeworkssuchasAmazonS3(Amazon,2018),
GoogleFileSystem(Borthakur,2007)andHadoopDistributedFileSystem(Ghemawatetal.,2003)
allreceivea3-copiesdatareplicationmethodologyautomatically,i.e.store3dataduplicatesatone
time, for themotivationsbehinddata reliablequality.Thereare twosortsof replicationsofdata
andtheyarethedynamicreplicationalgorithm(Gopinath&Sherly,2017)andthestaticreplication
algorithm(Bhuvaneswari&Ravi,2018).

Replicationisutilizedtoadvanceframeworkaccessibility(byguidingtraffictoareproduction
aftera failure),prevent lossofdata (by retrieving lost information fromacopy),andenhance
execution(byspreadingtheloadovervariouscopiesandbymakingthelow-latencyavailabilityof
accesstoclientsaroundtheglobe).Andtherearevariouswaystodealwithreplication.Synchronous
replicationguaranteesallduplicatesarecutting-edge,yetpossiblybringsabouthigh inactivity
onupdates.Additionally,accessibilitymightbeaffectedifsynchronouslyrecreatedupdatescan’t
fulfillwhileafewcopiesareoffline.Asynchronousreplicationprohibitshighwritelatency(in
demanding,influencingittofitforwiderangeofreplications)howeverallowsreproductionstobe
stale.Besides,lossofdatamayoccurifanupdateislostbecauseofbreakdownbeforeduplication
canbeperformed(Sann&Soe,2017).

Highaccessibility,highadaptationtointernalfailureandhighproficiencyaccesstoclouddata
centers where failures are ordinary as opposed to exceptional are critical issues, because of the
substantialscaledatasupport.Replicationofdatapermitsdiminishingclientwaitingtime,accelerating
accessofdatabyexpandingdataaccessibilitybygivingtheclientdiversecopiesofasimilarservice,
everyoneofthemwiththeconsistentstate(Yadavetal,2016).

So as to accomplish element replication, there are two critical inquiries in reproducing
informationindistributedstoragegroupsthatmustbecomprehended:(1)whatnumberappropriate
imitationsofeverydatumoughttobemadeinthecloudtomeetasensibleframeworkprerequisite
isanimperativeissueforadditionalresearch.Astheframeworksupportcostwillfundamentally
maximizequantityofreplicasexpanding,keepingexcessivelynumerousorsettledreproductions
arenotadecentdecision.(2)Whereshouldtheseimitationsbesettomeettheframeworktask
fast execution rate and load adjusting necessities is another essential issue to be altogether
explored.Thesetworelatedissuesarebyandlargealludedtoasthereplicamanagementissue
(Bijolin et al., 2017). In the replication framework, the vitality utilization increases as the
quantityofreproductionsincrements.Soastolimitthevitalitycost,consequently,thequantity
ofreproductionsoughttobeaslittleascouldbeallowed.Thisisclashingwiththepreviously
mentioned.Thus,planningreplicationadministrationtechniquesincludeadjustinganassortment
oftradeoffs.Asthepresentreplicationsystemsdon’ttaketotaldatacentervitalitycostasthe
essentialstreamliningfocus to tackle thereplicamanagement issue.Asignificantnumberof
them are constrained by the way that they consider just few execution parameters. With the
expandingvitalitycostindatacenters,avitalityeffectivewaytodealwithoverseeingdataand
itsreproductionsinthecloudisverypopular(Gill&Singh2016).

Toovercometheabove-mentionedissues,inthispaperweproposeamulti-objectiveoptimized
datareplicationstrategyforcloudstoragesystemusingoppositionalgravitationalsearchalgorithm
(OGSA).OGSAmigrationisusedtochangeexistingsolutionsandtoadoptnewgoodsolutions.Here,
OBLstrategyiscombinedwithGSAwhichisincreasethesearchingabilityofthereplicationstrategy.
Tocalculatethereplicanumberandreplicalayout,hereweconsiderthefivecomponentssuchas
meanfileunavailability(MFU),meanservicetime(MST),loadvariance(LV),energyconsumption
(EC)andmeanaccess latency (MAL) tocapture the relationshipamongreplicanumber, replica
layoutandtheseperformances.Thefiveobjectivesaretoprovideclosetooptimalvaluesforthese
objectives.Themaincontributionoftheproposedmethodologyisgivenbelow:
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