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ABSTRACT

Theoverwhelminggrowthofresource-intensiveandlatency-sensitiveapplicationstriggerchallenges
inlegacysystemsofmobilecloudcomputing(MCC)architecture.Suchchallengesincludecongestion
inthebackhaullink,highlatency,inefficientbandwidthusage,insufficientperformance,andquality
ofservice(QoS)metrics.Theobjectiveofthisstudywastofindoutthecost-efficientdesignthat
maximizesresourceutilizationattheedgeofthemobilenetworkwhichinreturnminimizesthetask
processingcosts.Thus, thisstudyproposesacooperativemobileedgecomputing(coopMEC)to
addresstheaforementionedchallengesinMCCarchitecture.Also,intheproposedapproach,resource-
intensivejobscanbeunloadedfromusers’equipmenttoMEClayerwhichispotentialforenhancing
performanceinresource-constrainedmobiledevices.Thesimulationresultsdemonstratethepotential
gainfromtheproposedapproachintermsofreducingresponsedelayandresourceconsumption.This,
inturn,improvesperformance,QoS,andguaranteescost-effectivenessinmeetingusers’demands.
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INTRoDUCTIoN

MobileCloudComputing(MCC)isconsideredtobeimportantinthiseraoftechnologicaladvancement
inordertoimproveperformanceinresource-constrainedmobiledevicesthroughunloadingresource-
intensiveloadstothecloudforprocessingandstorage.However,theoverwhelminggrowthofbig
dataandlatency-sensitiveapplicationsbringchallengesthatrequireinnovativeapproachestomeet
users’andsystemsrequirements(Hashemetal.,2015;Skourlelopoulosetal.,2017).Forexample,
bigdataproducedbysensorsandmultimediarequireintensiveresourcesforcomputing,storageand
bandwidth.Therefore,innovativeapproacheswhichmergethecapabilityofMobileEdgeComputing
(MEC)andcloudcomputingareneededtoprovidecost-effectivecontentdeliveryandimproveQuality
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ofExperience(QoE)inresource-constrainedcomputingdevices(Holzingeretal.,2015).Innovative
approachesuseInformationandCommunicationTechnologies(ICTs)especiallyMCC,MEC,and
InternetofThings(IoTs)toenhanceperformanceandwellbeing,improveQualityofService(QoS)
andQoE,lowercostsandresourceconsumption,andimproveparticipationofstakeholdersinservice
delivery(Mahenge&Mwangoka,2014).

TheinnovationintheIoTs(e.g.smartmobiledevicesandsensors)andcloudcomputingenable
datatobeacquiredanywhereandanytimeaswellasprocessedontimewithwirelessdistribution
usingIoTs(Sundmackeretal.,2016).IoTsdevicessuchassensornodesareusedtogatherpatients’
rawdatawhichpassthroughgatewayforaggregationandcontrolinmobile-basedcloudE-healthcare
application(Figure1).Thepatients’dataareuploadedintothecloudforprocessing,analysisand
storage.Theanalyzeddataare sentwirelessly to thehealthprovider for furtheranalysis, review
and interpretationof the results.Thehealthprovider can take the requiredaction forhealthcare
servicedeliverybyconsultingthepatientsonlineorphysically.Furthermore,therapidadvancement
ofmobilecomputingdevicessuchassmartphones, laptops,notebooksand tablets facilitateeasy
accesstohealthservicesanywhereandanytime.Also,itenablesmaterializationofemerginghighly
demandingservicesandapplications.However,thesemobilecomputingdevicesarelimitedinterms
ofbatterylife,storageandcapabilitytohandleapplicationsdemandingmassiveprocessingwithina
shortperiodoftime.Moreover,uploadingdataintothecloudforprocessingmightbecostlyinterms
ofbandwidthandresourceconsumption(Shietal.,2016).Also,datatransportationandcentralized
processingcancauseresponsedelaywhichhasimpactonQoE.

Motivations and Contributions
Mobiledatatraffichasgrownrapidlyandwillgrowmoreinthecomingyears(Cisco,2017)due
toincreaseddemandsofbigdata(Skourlelopoulosetal.,2017)andlatency-sensitiveapplications
(Carlini,2016).SuchgrowthtriggerschallengestolegacysystemsinMCCarchitecture.Formobile
devices, problems originate from limited energy sources and resource such as low processing
capacity, storage, andbandwidth.For cloud-basedmobile applications, problemsoriginate from
networklatency,processingtime,datatransportationfromthedevicetothecloudaswellasdata
processingandrespondingbacktotheserviceconsumer.Theseproblems,inreturn,becomebarriers
forattainingthedemandsforlowlatency,QoE,cost-effectiveness,andlocationawareness(Siddiga
etal.,2016;Sooetal.,2017).

Toaddresssuchchallenges,theMECarchitecturedeployedclosertoend-usersattheBaseStation
(BS)ofcellularnetworkshasbeenproposedtoboostcloudcomputing(Pateletal.,2014).According

Figure 1. Example of mobile-based cloud E-healthcare
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