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ABSTRACT

WiththedevelopmentintheClouddatacenters,thepurposeoftheefficientresourceallocationis
tomeetthedemandoftheusersinstantlywiththeminimumrentcost.Thus,theelasticresource
allocationstrategyisusuallycombinedwiththepredictiontechnology.Thisarticleproposesanovel
predictmethodcombinationforecasttechnique,includingbothexponentialsmoothing(ES)andauto-
regressiveandpolynomialfitting(PF)model.Theaimofcombinationpredictionistoachievean
efficientforecasttechniqueaccordingtotheperiodicandrandomfeatureoftheworkloadandmeet
theapplicationservicelevelagreement(SLA)withtheminimumcost.Moreover,theESprediction
withPSOalgorithmgivesafine-grainedscalingupanddowntheresourcescombiningtheheuristic
algorithminthefuture.APWPwouldsolvetheperiodicalorhybridfluctuationoftheworkloadin
theclouddatacenters.Finally,experimentsimprovethatthecombinedpredictionmodelmeetsthe
SLAwiththebetterprecisionaccuracywiththeminimumrentingcost.
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INTRoDUCTIoN

Recently,thetwomainfeaturesofthecloudcomputingareboththeelasticity(Herbst,Kounev,&
Reussner,2013)andvirtualization(Yangetal.,2009)intheclouddatacenters.Thatistosay,itis
importanttomeetthefluctuatingdemand(Weingärtner,Bräscher,&Westphall,2015)oftheusers.
However, static lowerorupper thresholdwould lead thepoorerutilizationand themoreenergy
consumption.Iftheresourcesareunder-provisioning,itwouldnotmeetthedemandoftheusers,
andcausethepunishmentbytheSLA.Iftheresourcesareover-provisioning,itisanotheremergent
problemtosolvefortheenergyconsumption(Chihoubetal.,2015)andheatloss.

To make the further fine-grained scaling in the resource provisioning, the auto-scaling
provisioning(Royetal.,2011)usedtobecombinedwiththepredicttechnique.Thepurposeofitis
toavoidexcessiveorinadequateresourcestobeallocated.Theunder-provisioningresourceswould
notmeetthedemandoftheusers,whichcausesSLAviolations(Musaetal.,2016).Onthecontrary,
theover-provisioningresourceswouldcausetheresourceswasteduringthedeployingprocessinthe



International Journal of Grid and High Performance Computing
Volume 12 • Issue 1 • January-March 2020

54

clouddatacenters.Thus,thetwochallengesintheallocatingresourcesofthecloudcomputingis
tosolvethefollowingproblem:(1)decidingtheefficientelasticprovisioning(Dustdaretal.,2011)
in thedatacenters, (2) improving thepredictionaccuracyandreducing the timecomplexity, (3)
minimizingtherentingcostandservicelevelobjective(SLO)violations(Manvi&Shyam,2014).

Therefore,inthispaper,weproposeanovelcombinedpredictiontechniqueasakindofefficient
resourceprovisioningstrategyintheclouddatacenters,asitisshowninFigure1.Thecombined
predictionalgorithmismainlycomposedoftwoparts.ThebasicalgorithmistheESmodelwithPSO
algorithmduetoitsflexiblecalculationbasingonafewsamples.Then,thereactivepredictionmodel
isPFmodeljustforreducingtheunder-provisioningstatements.Theaimofthecombinedprediction
modelistominimizetherentingcostandtheSLOviolations(Hwangetal.,2013).Weanalyzeand
determinethefeaturesofthedemandwhichiscomposedofrepeatedpatternsorunrepeatedones.The
purposeoftheproposedmodelistoimprovetheaccuracyandminimizetheoverheads.According
totheanalysis,wepresentthetwo-levelforecastingtechnique:

• Inthefirstlevel,wechoosetheESmodeltopredictthevaryingdemandwiththeworkload.Single
exponentialsmoothingcurveisfit toforecastcloser toactualobservationsbysettingdifferent
weights.Then,theweightisbasedonthecalculationofthepredictionaccuracy.Ifthetimeseries
havetherisingorfallingtrend,thepredictiondeviationwouldbelesspredictionaccuracy,thenit

Figure 1. Two-Level prediction process
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