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ABSTRACT

Inthisarticle,theproposedfeedback-basedresourcemanagementapproachprovidesdataprocessing,
hugecomputation,largestorage,andnetworkingservicesbetweenInternetofThings(IoT)-based
Clouddatacentersandtheend-users.Thereal-timeapplicationsofIoT,suchassmartcity,smart
home,healthcaremanagementsystems,trafficmanagementsystems,andtransportationmanagement
systems,requirelessresponsetimeandlatencytoprocessthehugeamountofdata.Theproposed
feedback-based resource management plan provides a novel resource management technique,
consistingof an integrated architecture andmaintains the service-level agreement (SLA). It can
optimizeenergyconsumption,responsetime,networkbandwidth,security,andreducelatency.The
experimentalresultsaretestedwiththeIFogSimtoolkitandhaveprovedthattheproposedapproach
iseffectiveandsuitableforsmartcommunicationinIoT-basedcloud.

KeywoRdS
Cloud, Feedback-Based Approach, Internet of Things, Service-Level Agreement, Smart City, Smart Home

1. INTRodUCTIoN

TheIoTapplications,suchassmarthome,smartcities,healthcareapplications,requirequickdata
processing.ThechallengingtaskistoimprovetheperformanceofIoT-basedcloud.TheIoTdevicesare
facingalotofproblems(Atzorietal.,2010).Dataprocessingcausesdelayandincreasestheresponse
timeespeciallywhiletransferringdatatocloudandfromcloudtotheIoTdevicesandapplications
becauseofitseffectontheperformanceoftheIoT-basedcloud.Anintegratedarchitectureoffeedback-
basedapproachinIoTenvironmentisasolutiontodecreaselatency.TheFeedback-basedassistance
isused inIoT-basedcloudenvironmentcanactas theedgeof thenetwork.TheFeedback-based
assistanceimprovestheperformanceofthesystem,whiletransmissionofdataandnetworkbandwidth
maintainstheSLA.Itprovidesthequalityofservice(QoS)andoptimizesenergyconsumption.Even
thoughtheIoTdevicescollectedhugeamountofdatafromdifferentsourceslikeBigdata,itneeds
tosupportthefeedback-basedresourcemanagementsystem.TheIoTdevicesmaintainhugenumber
ofserverstoattainhighprocessingpower(Manyika,2011).Itcontinuouslycollectsthedata.While
processingthedata,thereisanecessityforthefeedback-basedresourcemanagementsystem,which
inturnhelpsintheincessantexchangeofdatainIoT-basedcloudenvironment.Itismostlyrequired
forefficientdecision-makinginreal-timeapplications.Afterdatacollectionandaggregationinthe
IoTenvironment,itcanprovideassistancefordatathatarestoredandprocessedincloudservers
(Mallikarjunaetal.,2011).



International Journal of Fog Computing
Volume 3 • Issue 1 • January-June 2020

42

Cloudcomputingcanbeconsideredasdemand-basedandhigh-scalableservicewithacapacity
toprocessalargeamountofdata.Itcanbeapay-basedservicetoreducethecostanddevelopIoT-
basedapplications.Dataprocessingincloudcomputingfromdifferentdatasourcescanbeprocessed
atdifferentsites.ItcannotmeettherequirementsofhugeIoTapplications.Whenalargeamountof
dataareprocessed,cloudcomputingdoesnotprocessthehugeamountofdataattherequiredspeed
duetolowlatency.TheIoTdevicescannotreceivethedatawhenthereiscommunicationfailure.The
feedback-basedresourcemanagementsystemsupportsthenetworkofactuatorsandsensors.Inthis
approach,theapplicationcomponentsarefeedback-baseddataserver,smartgatewaysdedicatedtoIoT-
basedCloud.ThisisachievedbyIoT-basedrequirements,suchaswidegeographicaldistributionand
lowlatency,feedback-basedresourcemanagementsystem,whichprovidesanintegratedarchitecture
betweencloudandIoTandtherebymanagetheservers,interfaceheterogeneityandcommunication
protocols (Bu, Y., 2010). The end devices sending data continuously between clouds create the
bottleneck for thecloud.Tosolve this issue, the feedback-based resourcemanagementapproach
processesthereceiveddatanearesttothedatasourcesandimprovesthescalabilityofthesystem.
Hence,itneednotburdenthecloudfordataprocessing.

Feedback-basedresourcemanagementapproachfiltersthedataandprocessesconsiderabledata
totheedgeofthedevice.Inthisapproach,resourcemanagementisthemajorpartandencompasses
severalcomponentsthatcanconsistentlymanagetheresourcesandmaintaintheSLAintermsof
satisfyingQoSconstraints,decreasingthewastageofresources.Inthisprocess,informationofthe
monitoringservicesismaintained,anditcanfindthebestapplicantforhostingthecorresponding
application.Thisapproachprovidesthenovelresourcemanagementtechniquefordataprocessing
in smart communication IoT-based cloud. The feedback-based resource management approach
improvesresourceprovisioningpolicyandtheperformanceoftheIoTdevicesandoptimizesthe
resource management system. It maintains the SLA and reduces the QoS parameters (response
time,latency,energyconsumption,networkbandwidth,andsecurity).Theaimofthisapproachis
thequickprocessingofusertasks,therebyimprovingusersatisfaction.Itcanfulfillcustomerneeds.
TheproposedapplicationhasbeenverifiedwiththeIoT-basedsmartapplications.Theremaining
paperisstructuredasfollows:Section3describestheproposedapproach,section4illustratesthe
experimentalsetupandresultsinevaluation,andsection5endswithaconclusionandfuturescope.

2. ReLATed woRK

Feedback-basedresourcemanagementenvironmentisgrowingrapidlyinIoT-basedcloud(Atzori
etal.,2010),butdifferentresearchissuesarediscussedandmostoftheresearchissuesarepending
(Manyika,2011).Thissectiondescribestheexistingresearchonfeedback-basedresourcemanagement
usingIoT-basedcloud.B.MallikarjunaandP.V.Krishna(2018)proposedtaskallocationusingbee
colonyoptimizationmodelforeffectiveloadbalancingincloudcomputing,whichisaniterative
approach.Theadvantageofthismodelisthefeedback-basedresourceutilizationanditprovedtobe
aneffectiveschedulingstrategyandobtainstheminimummakespanvalueinthecloudenvironment.
Thefuturedirectionof thisapproachissuitableforIoT-basedcloudenvironmentandproves the
variousQoSmetrics(Mallikarjuna&VenkataKrishna,2018).InFogcomputing,theedgeofthe
devicessuffersfromvariousQoSmetricssuchasnetworkbandwidth,energyconsumption,latency,
responsetimeandsecurity(Bu,Y.,2010).ThemajorQoSmetricsarenotsatisfiedbytheIoT-based
cloudenvironmentenergyconsumptionandsecuritychallengingissuessolvedbyusingfeedback-
basedresourcemanagementforIoTandBigdataanalytics(Bu,2010;Bonomietal.,2012).

Mallikarjunaetal.(2018)proposedosmosisloadbalancingoftasksforresourcemanagement
using semipermeable membrane. This model is suitable for homogeneous and heterogeneous
environmenttoreducetaskmigrationwhichisachievedusingchordoverlayconcept.Thehidden
principleof thisconceptcontainsfeedback-basedapproach.Thefuturescopeof thisapproachis
betterresourceutilizationtosatisfyQoSparameters(Mallikarjuna&Krishna,2015).Krishnaand
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