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ABSTRACT

In the paper, the problem of using cloudlet-based mobile cloud computing to solve the issues
(resourcedeficiencyand limitedenergy) that require largecomputingandmemoryresourceson
mobiledeviceshasbeenstudied.Energy-savingofmobiledevices,resourcelimitationsinmobile
devices,andeliminationofnetworkdelaysareanalyzed.Itisshownthatthesolutionofmobileusers’
tasksinthecloudleadstotheincreasedbatterylifeofmobiledevicesandreducesnetworkdelays,
whichisshownbymathematicalcalculations.Thearticleconsidersthebalanceddistributionofthe
tasksinthecloudletnetwork.Thepaperalsodealswiththeselectionofcloudletsaccordingtouser
requirements.Thecasesforwhichacloudapplicationcanbeloadedbytheuserwereevaluatedand
amodelwasproposedusingthepossiblevaluesthatdeterminetheimportanceofcloudlets(user
proximity,highreliability,etc.).
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INTRoDUCTIoN

Reducing of computing and memory resources of mobile devices, and the short period of
autonomous operation of a battery life creates problems which require large computing and
memoryresources.Mobilecloudcomputinghasbeenusedtoovercometheseproblems(Pang
etal.,2015;Dinhetal.,2013;Fernandoetal.,2013).Cloud technologyeliminates resource
restrictionsofferingvirtualresourcessuchasSaaS(SoftwareasaService),PaaS(Platformas
aService),andIaaS(InfrastructureasaServer)formobiledevices.User’stasksareperformed
oncloudserversandtheresultsaresenttothemobiledevice.Whenusingthistechnology,the
mobiledeviceactsasaterminal,whichallowssavingenergy.Thus,mobilecloudcomputing
isanewparadigmcreatedbytheintegrationofmobilenetworkandcloudcomputing,which
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providesovercomingthecomputingandmemoryresourceslimitationsonmobiledevicesand
reducingenergyconsumption(Abolfazli,2014;Sarddar,&Bose,2014).

Moreover, solution of mobile users’ tasks on remote cloud servers creates great problems.
MobileusersareloadedonremotecloudserversviatheInternet,anditmaycausetheoccurrence
ofdelaysduetotheoverloadofnetworkandincreasetheenergyconsumptionofthemobiledevice.
Thequalityoftheservice(QoS)islowifthenetworkisloaded.Mobiledeviceshavebecomethe
maincomputingplatformformanyusers.Recentsoftwareapplicationsrequiregreatcomputingand
memorysources.Limitedcomputingandmemoryresourcesofmobiledevices,lowbatterylifecannot
providerapidsolutionsfortheseproblems.Thus,theenergyconsumptionofmobiledevices,reducing
resourcelimitationsonmobiledevicesandnetworkchangesareofthemainproblems.Whenusing
acloudlet-basednetwork,numerouscloudletsappeararoundtheuser.Moreloadingofonecloudlet
andlessloadingofotherswillcausedelaysinthesystem.Balancedplacementoftheuser’staskson
thesecloudletsisthemainproblem.Ifauserloadsandsolvesataskinanearbycloud,therewillbe
lessdelaysandlessenergyconsumption.Thedelaysandenergyconsumptionwillincreasewiththe
growingnumberofcommunicationchannelsifcloudletsarefarawayfrommobiledevices.Therefore,
solutionforselectingacloudletthatsatisfiestheuser’srequirementsinthecloudletnetworkisstudied.

Thearticleanalyzestheissuesofenergysavingandresourcelimitationsinmobiledevicesand
theeliminationofnetworkdelays.Theintroductionemphasizesthatsavingenergyconsumptionof
mobiledevices,eliminatingresourceconstraintsandnetworkdelaysinmobiledevicesareofgreat
importance. Section 2 provides an overview of the studies in this field. Section 3 examines the
factorsthataffectthetimeoftaskprocessinginmobilecloudcomputinganditsdeliverytotheuser,
andsuggeststheuseofhierarchicallystructuredcloudlet-basedmobilecloudcomputingtosolve
abovementionedproblems.Section4comparesenergysavingwhensolvingthetasksincloudlets
throughthemathematicalwayandthedelaysthatoccurincloudletsorcloudservers,andshowsthe
advantagesofcloudlets.Section5discussestheselectionofcloudletsaccordingtotheuser’srequest.

RELATED WoRK

Insomestudies,energyconsumptioncanalsobereducedbyplacingthemainandextrapartsof
thesoftwareapplicationsthatusersuseontheirmobiledevicesandcloudservers(Huerta-Canepa
&Lee,(2017).Thearticle(Jiaetal.,2016)showsthatthedelaysindatasharingarelong-termas
thecloudserversarephysicallyfarawayfromusers.Theproximityofcloudserverstotheusers
significantlyreducesthedelaysindatasharing(Shietal.,2012).Inthearticle(AlakbarovR,&
AlakbarovO,2019)amethodisdevelopedtoensuretheefficientuseofcloudsourcesbymobile
users.Inthepaper, theissueofhowtoproperlyusecloudletslocatedonthemobileuser’sroute
inwirelessmetropolitanareanetworks(WMAN)isdescribed.Someinvestigations(Li&Wang,
2013)proposetheuseofcloudletstoreducecomputingloadonmobiledevices.In(Gelenbe,Lent&
Douratsos,2012)theproblemofreducingenergyconsumptionbytheoptimaldistributionofauser-
solvedproblembetweenacloudserverandaremotecloudserverisdescribed.In(Mukherjeeetal.,
2014;Ahmedetal.,2015;Beloglazovetal.,2012)theissuesofsoftwareapplicationdelaysandthe
developmentofmobilecomputingsystemsthatreduceenergyconsumptionarediscussed.Thepaper
(Garrison,Wakefield,&Kim,2015)considerssavingenergyconsumptiononmobiledevicesusing
cloudlets.TheusageofcloudletstoavoiddelaysontheInternetwhilesolvingmobileusers’problems
inremotecloudsisstudied(Satyanarayananetal.,2009).Thepaper(Tawalbeh,Jararweh&Dosari
2015)studiestheselectionofcloudletsthatservemoreefficientlyformobiledevices.Itisshownthat
securityissueswhenusingthecloudletnetworkarehigherthanusingthecloudservers(Quwaider&
Jararweh,2015).Thearticle(Verbelenetal.,2014)showstheuseofcloudletsasawayofsolutionin
thereductionofdelaysandenergyconsumption.In(Bohezetal.,2015),amethodfortheefficient
useofcloudletsourcesbymobileusersisproposed.Thebalanceddistributionandmanagementof
issuesinacloudlet-basedmobilecomputingnetworkisinvestigated(Singh&Chana,2015;Li,2012;
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