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ABSTRACT

A number of studies have recently emerged to address the issue of resource allocation in edge
computing environments. However, there are few works considering how to optimize resource
allocationwhilesatisfyingmarket’srequirementsinmultiagenttechniquefordistributedallocation
ofEdgeresourcesindistributedcontrol.Thisstudyusetrading-basedmultiagentresourceallocation
modelasanallocationmechanismtooptimalallocateresourcesthroughgeneticalgorithminanEdge
computingenvironment.TheproposedmodelsupportstheoptimalprocessbetweenEdgecomputing
casestoapplyandallowsEdgebuyersandEdgeprovidersbothtoderivetheirownpricingstrategies
andtoanalyzetherespectiveimpacttotheirwelfare.Thek-pricingschemesareadjustlytomeetthe
Edgeusers/providersrequirementandconstraintssetbycomposedservices.
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1. INTRodUCTIoN

Traditionalcloud-basedinfrastructuresarenotenoughforthecurrentdemandsofInternetofThings
(IoT)applications.Fogcomputing,alsocalled”cloudsattheedge”,isanemergingparadigmallocating
servicesnearthedevicestoimprovethemachine-to-machine(M2M)service(AazamandHuh,2014).
Incontrasttothecloud,fogplatforms(seeFigure1)havebeendescribedasdensecomputational
architecturesatthecommunicationchain’sedge.Characteristicsofsuchplatformsreportedlyinclude
lowlatency,spectrumawarenessanduseofFogaccess.

Fogcomputinghasbeenproposedtocomplementthecloudtomeetthemasstrafficdemand
andaccommodatediverserequirementsofvariousservicesandsystemsingridnetworks.Oneof
theinterestingresearchesthatthesesystemsfaceistheefficientallocationofFogresources.InFog
environments,resourcese.g.pricing,serviceplacement,andservicesallocation,canbecomposedas
services,whichareofferedtootherFogusers.Fogserviceprovidershavetoallocationtheirresource
usageadaptivelyandbeawareofdynamicenvironmentchangesoftheincomingrequestsfortheir
services.Therefore,variousFogservicesallocationmethodsareanexcitingareaofresearchwhich
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havebeenproposedtoaddresstheproblem(Yau,et.al.2019).Somearebasedontheanalogybetween
theFogenvironmentandtherealmarketmechanisms.Inthesemarketmechanism,thosemethods
offerapromisingsolution(Mills.andDabrowski,2016;Buyyaet.al,2019).Inthemarkettrading,
Fogserviceprovidersarefacedwithdynamicandunpredictableuserbehavior.InthedynamicFog
marketenvironment,thewaypricesaresetandthewaytheyaresetaffectsthedemandbehaviorof
price-sensitiveusers. (Fujiwara, et.al,2017).Multiagent system(MAS) incorporates the software
agentstohavepreferencesoversomeattributesoftheallocation,e.g.tradingofFogserviceprice
andallocationoftheirresources.Thetrading-basedmultiagentsystemalsoallowforcomputational
andgeographicaldistributiondecentralizedimplementationwhileprovidingmechanismstoregulate
thebehaviorsofusers.

Inthispaperweconsiderthemultiagentfortrading-basedFogservicesallocation,whichcontain
allocationmechanismandpricingmechanism.TheFogservicesallocationneedstosatisfytheFog
serviceprovidersandtheusers.Thepricingmechanismthatisiterativelyadjustedtofindacceptable
betweenasetofdemandsandalimitedsupplyofFogservicesallocation.Ourgoalistodevisethe
trading-basedFogresourceoptimalallocationthatmaximizestheutilityacrossallFogbuyerandFog
serviceproviders(i.e.,welfare).Thenthefollowingeconomicrequirementscanbestated:

1) Tradingefficiency:Whenthetradingiseconomicallyefficient,itisimpossibletoincreasea
participant’swelfarewithoutdecreasinganotherparticipant’swelfare; i.e. there isnowasted

Figure 1. Communication chain value creation through fog accesss from different IoT M2M
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