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ABSTRACT

Despitetherapidgrowthinpopularityandhardwarecapacityinmobiledevices,theysufferfrom
resourcepoverty,whichlimitstheirabilitytomeetincreasingmobileusers’demands.Computation
offloadingmaygiveaprominentsolution.Butitreliesontheconnectiontotheremotecloudandmay
failinsituationswherethereispoorornoconnectivity.Cloudletwasintroducedtocoverthisproblem,
butmobileusersmissfreemobilitywhenusingcloudlets.Offloadingtothecloudorcloudletisnot
alwaysthepreferredsolution.Analternativeistoutilizethenearbymobiledevicesaslocalresource
suppliersandpulltheircapabilitiesasamobiledevicecloud.Inthispaper,theauthorspresentsuch
anapproachknownasadhoccomputingasaservice(AhCaaS)modelforcomputationoffloading
inanadhocmannerbyconnectingtonearbymobiledevices.Theydefineamulti-attributeselection
strategytodeterminetheoptimalcomputationoffloadee.Theyevaluatedtheproposedmodel,andthe
resultshowsthatAhCaaSreducesexecutiontime,batteryconsumption,andavoidstaskreassignment.
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1. INTRodUCTIoN

Duetothegrowthofmobiledevicetechnology,itisnecessarytosetupafirmgroundformobile
devicestoremaincommittedtoapplicationcomputingandcompletion.Itcanbeconcludedfrom
(Balasubramanian&Karmouch,2017)thatoverthedecades,thelevelofuseofmobiledeviceshas
increased.Theintroductionofsmartphonesnotonlyhasrevolutionizedcomputingandconnectivity
butalsobroughtmanyusefulsoftwareapplications(A.urR.Khanetal.,2017).Smartphonesare
notjustphones;thesedevicesarebecomingmorepowerfulandareusedforpersonalinformation
processing.Theyhavebecomeacentralpointofubiquitousinformationprocessing.Suchdevices
canbeconsiderednewportablesensorsandexpectedtobetheprimarydriverofsmartapplications
(Huerta-canepa&Lee,2010).Moreover,thedevelopmentofmobileapps,suchasreal-timegaming,
facerecognition,andmultimediaapps,alsopresentasimilarpicture(Balasubramanian&Karmouch,
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2017;Manukumar&Muthuswamy,2019).Asignificantmajorityofsuchapplications(A.U.R.Khan
etal.,2015;Zhangetal.,2014;ShahzadAlietal.,2014)areresource-intensive,requiringcomplex
calculationsandsubstantialenergyconsumption(A.urR.Khanetal.,2013).

Computationoffloadingisanessentialtoolforenhancingthecapacityofresource-constrained
mobiledevicesbyoffloadingafullorpartialapplicationfromthedevicestoothermorepowerful
devicestoimprovecomputationalefficiencyorincreasebatterylife(Singhetal.,2019).Onewayto
increasesmartphoneefficiency,i.e.,toincreaseenergyefficiencyandsaveexecutiontime,istouse
mobilecloudcomputingbyoffloadingcomputation-intensivetasksfromsmartphonesontoacloud
andusingthecloud’sresourcestoassistsmartphonesimprovetheiroverallperformanceandgain
energyefficiency(A.U.R.Khanetal.,2014;Wenetal.,2014).Usingaremotecloudwillallowthe
lackoflocalresourcestoberesolved.OffloadingtothecloudisshowninFigure1.

Theuseofremotecloudservicesdependsstronglyonnetworkconnectivityandfailsinsituations
oflowconnectivity.Theproposedapproachsuggestedinthispaperwouldbetousenearbymobile
devices (mobile phones, PDAs, laptops, etc.) as resource suppliers and take advantage of their
capabilitiesfromaperspectivethatdiffersfromthetraditionalapproachbyimplementingamobile
cloud/mobiledevicecloud.(Zhou&Buyya,2018).Fordevicesandobjectsconnectedviaamobile
adhocnetwork(MANET),thesurroundingnodesmaybeconsideredaspotentialresourceproviders.
Tothatend,adhocmobilecloudcomputingcouldbesetupovertheMANETanywhereassoonas
atleastonedevicehavingtherequiredresourcesconnectstothesameadhocnetworkasthedevice
inneed.OffloadingtonearbymobiledevicesthroughadhocMCCisillustratedinFigure2.

Inthisway,foranenduseroranobjectintheMANET,easyaccesstoresourcesavailableon
themobiledevicecloudcanbemet.Othersmayjointhemobilecloudandbecomecloudproviders
orcloudcustomers.Theprocesswilladvance,andthemobilecloudwillevolvedynamically.The
combinationofcloudcomputingwithMANETscreatesnewopportunitiesandmayprovideadditional
advantages.Thisscenariowouldbesuitablefornetworkscreatedinanadhocmannerwherethe
mobileinfrastructuresareverypervasiveorwhenthereisalackofconnectivitytoaninfrastructure
network.Costandlatencycanalsobetherightmotivationforthedeploymentofadhocmobileclouds.

Thispaperproposessuchanadhoccomputationserviceknownasadhoccomputingasaservice
forMANETsbyusingthenearbymobiledevices,inwhichthemobiledeviceswithahigherdegree
ofcomputationalcapacityareselectedusingthefuzzyinferencesystemforofferingcomputational
servicesondemand.

Figure 1. Offloading to the cloud
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