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ABSTRACT

Edgecomputinghasbecomeapopularparadigminrecentyearsforreducingnetworkcongestionand
servingreal-timeIoTapplicationsbyprovidingservicesclosetoend-userdevices.Itisdifficultto
developapplicationsinanedgecomputingenvironmentduetoresourceconstraintsandthediverse
anddistributednatureofedgecomputingnodes.Theauthorscomparedtheperformanceofmonolithic
architectureandMicroServicesArchitecture(MSA)inedgecomputingenvironmentstodetermine
whicharchitecturecanbettermeetthediverserequirementsimposedbyedgecomputingenvironments.
A single applicationhasbeendevelopedusingbothMSAandmonolithic architecture forwater
requirementpredictionforirrigationinricecrop.Intermsofpeakthroughput,MSAoutperformed
monolithicarchitecturebyabout22%,andsimilarlyforpeakresponsetimes,MSAoutperformed
monolithicarchitecturebyabout28%.TheaverageCPUusageofMSAisabout49.26%lessthan
themonolithicarchitecture.
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1. INTRodUCTIoN

TheprimarygoaloftheIoTistobringeverythingonlinesothathumanparticipationisdecreased,
andtheprocessbecomesautomated.IoTwasinitiallyproposedin1999byKevinAshton(Ashton,
2009),sincethenithasbeengainingpopularityandbenefitingeveryaspectofhumanlife.Smart
cities(smarthouses,smartbuildings,smartsurveillance)(Gharaibehetal.,2017),smarthealthcare
(smartwearables,personalmonitoring) (Catarinuccietal.,2015),commercial (shopping, retail),
industrial automation (particularlyproduction) (Atzori et al.,2010), andevenagriculture (Elijah
etal.,2018)(Brewsteretal.,2017)haveallbenefitedfromtheIoTinrecentyears.IoTisbecoming
increasinglyimportantintoday’sdigitalage,resultinginarapidincreaseinthenumberofconnected
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devices (Middletonetal.,2015).Suchwidelydistributed IoTdevicesat thenetwork’sedgewill
generatemassiveamountsofdata.Increasedbandwidthusage,delay,andnetworkcongestionare
anticipatedasaresultofprocessing,analyzing,storing,andtransmittingthesehugeamountsofdata
inthecentralizedcloud(Shietal.,2016)(Shi&Dustdar,2016).Furthermore,becausecloudservers
arelocatedfarfromIoTend-userdevices,cloudcomputingcannotmeettheneedsofIoTapplications
thatdemandreal-timeresponse,suchasfirealarmwarningsystems,healthcare,andself-drivingcars
(Banguietal.,2018)(Dastjerdi&Buyya,2016).

Edgecomputing,whichdeliversservicesclosertoIoTend-users,hasbecomeapopularparadigm
inrecentyearsforreducingnetworkcongestion.Inedgecomputing,end-userIoTdataisprocessed
attheedgeofthenetworkasneartotheoriginatingsourceaspossible.Byprovidingservicescloser
toIoTend-users,edgecomputingisservingreal-timeIoTapplicationswithouttheneedforhigh-
speedInternetaccess(Satyanarayanan,2017).Comparedtocloudcomputing,edgecomputingoffers
advantagessuchasreducednetworkcongestion,real-timeresponse,andprivacy.Edgecomputing
architectureisdisplayedinFigure1,whichconsistsofthreelayers,namelythedevicelayer,theedge
computinglayer,andthecloudcomputinglayer.

device Layer
ThedevicelayerincludesallIoTdevicessuchassensorsandactuators,securitycameras,tablets,and
mobilephonesetc.AllconnecteddevicesatthislayerhaveaubiquitouspresenceontheInternet.

edge Computing Layer
Atthislayeredgenodessuchasdedicatedhardware,switches,routers,andsmalldatacentersact
ontherawdata.Edgenodeslocatedattheedgecomputinglayeraredevicesthatcandirectnetwork
traffic and have limited computing power. The data produced by the device layer is no longer
transferreddirectlytothecloudcomputinglayerbutisinsteadprocessedandanalyzedlocallyatthe
edgecomputinglayer,providingreal-timefeedbacktotheenduser.

Figure 1. Edge computing architecture
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