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ABSTRACT

Toincreasetheavailabilityoftheresourcesandsimultaneouslytoreducetheenergyconsumption
ofdatacentersbyprovidingagoodleveloftheserviceareoneofthemajorchallengesinthecloud
environment.Withtheincreasingdatacentersandtheirsizearoundtheworld,thefocusofthecurrent
researchistosavetheconsumptionofenergyinsidedatacenters.Thus,thisarticlepresentsanenergy-
efficientVMplacementalgorithmforthemappingofvirtualmachinesoverphysicalmachines.The
ideaofthemappingofvirtualmachinesoverphysicalmachinesistolessenthecountofphysical
machinesusedinsidethedatacenter.Intheproposedalgorithm,theproblemofVMplacementis
formulatedusinganon-dominatedsortinggeneticalgorithmbasedmulti-objectiveoptimization.The
objectivesare:optimizationoftheenergyconsumption,reductionofthelevelofSLAviolationand
theminimizationofthemigrationcount.
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INTRoDUCTIoN

Thecurrent eraof cloudcomputing isveryharmful for environment sustainability and itsmain
reasonishugeamountofenergyandpowerconsumptionwhereenergyconsumptionisresponsible
forcarbondioxideemissionandpowerconsumptionisresponsibleforoverheating,heatdissipation,
errorpronenessandperformanceofdatacenters.Therefore,itisnecessarytominimizetheenergy
consumptionofdatacenters.TheconceptofvirtualizationeitherforserverconsolidationorVM
consolidationhasbecomesopopularfortheimprovementofenergyconsumptionofdatacenters.The
virtualenvironmentguaranteesthedeliveryofserviceswithminimuminfrastructuralrequirements
bythecreationofmultiplevirtualmachines(VMs)overthesinglephysicalmachine(PM).Moreover,
multipleoperatingsystemscanrunsimultaneouslyon thesamehardwareplatformwhichmakes
effectiveuseofoverallhardwareandthus,thereducedamountofhardwareminimizestheneedfor
powerconsumptionforoperationswhichfurtherminimizetheconsumptionofenergyinsidedata
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centers.Thebasicclueoftheconsolidationprocessisthemigrationofthevirtualmachinestosome
newphysicalmachinesinordertoreducethecountofphysicalmachinesandtoswitchofftheidle
physicalmachines.ThebasicproblemsofconsolidationareVMplacementandVMmigration,and
themainattentionofthispaperisVMplacement,whichwillbediscussedinnextsection.Figure1
showsanexampleofVMplacementormigrationinwhichmachineAandBare70and60%utilized
whereasmachineCandDare40and20%utilizedandthus,consideredasunder-utilizedmachines.
Fortheminimizationofthepowerconsumptionofdatacenter,itisbeneficialtomigratethevirtual
machinesfromunderutilizedmachinestoothermachinesinordertoreducethecountofusedphysical
machines.AsshownintheFig.1,virtualmachinesareplacedonphysicalmachineAandBfromC
andDrespectively.Moreover,machineCandDshouldbeswitchintohibernatemodeorturnoffto
savetheenergyconsumption.

Inlastfewyears,manydifferenttechniqueshavebeenproposedtosolvetheproblemof
VMplacementlike(Vermaetal.,2008;Hermenieretal.,2009;Xuetal.,2010;Stillwellet
al.,2010;Beloglazovetal.,2012)andgeneticalgorithmsprovidethebestsolutionduetoits
speedinessnature(Dongetal.,2014).Inourpreviouswork,Geneticalgorithm(GA)hasbeen
usedfortheenergyefficientVMplacement.ExperimentalresultsdepictedthatGAperformed
wellthantraditionalbinpackingalgorithms.Therefore,inthispaper,wehaveframedtheVM
placement problem using a non-dominated sorting genetic algorithm (NSGA) to minimize
theenergyconsumptionandtoimprovetheperformanceofdatacenter.Restofthepaperis
organizedasfollows:section2presentsthemostrelevantworkandsection3formulatesthe
VMplacementproblem.DetaildescriptionofNSGAanduseofNSGAinVMplacementis
providedinsection4.Insection5weevaluatetheperformanceofNSGAandcomparesthe
experimentalresultswithothers.Section6presentstheconclusionthepaperwithfuturework
onenergyefficientVMplacement.

Figure 1. Schematic diagram for VM placement
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