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ABSTRACT

Whenmicroservices-basedarchitecturesareadoptedforanenterpriseapplication,abasicrequirement
wouldbeanevaluationoftheperformancewiththeobjectiveofcontinuousmonitoringandimproved
efficiency.Thisevaluationhelpsbusinessesobtainaquantitativemeasureofthebenefitsofashift
frommonolithtomicroservices.Additionally,themetricsobtainedcouldbeusedasamechanism
forcontinuousimprovementofproductionapplication.Thisresearchproposesamodelbasedonthe
principlesofdataminingcalledstreamanalyticsfeedbackandoptimization(SAFAO),whichcan
beusedtoachieveacontinuousoptimizationofmicroservices.Streamanalyticsisduetothefact
that theanalysis isperformedononlineapplicationwithcontinuouslygeneratedliveddata.This
approachhasbeentestedinasimulatedproductionenvironmentbasedonDockercontainers.The
authorswereabletoestablishempiricalmeasureswhichwerecontinuouslyextractedviaadatamining
methodologyandthenfedbackintotherunningapplicationthroughconfigurationmanagement.The
resultsshowacontinuousimprovementintheperformanceofthemicroservicesasindicatedinthe
resultspresentedinthisresearch.
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1. INTRODUCTION

Akey aspect of enterprise applications ismetrics collectionwhich in turn is used to determine
performanceindicators thatcanbetunedandimprovedtoprovidehighersoftwarequality.Fora
monolith,thesemetricscouldeasilybecollectedviaoneentrypoint,forexampleabootstrapurlor
applicationlogfiles.Inthecaseofmicroservices,however,therearenowanincreasednumberof
interconnectionsandintercommunicationbetweenprocesses.Acomputationthatoncetookplaced
withinasingleprocesscouldnowbefragmentedintomanymicro-computationsacrossdifferent
services,processesandeventhreads(Christudas,2019).

Inamonolitharchitecture,methodinvocationsorinteractionsbetweenprocessesarelocalized
allowingforprocessestomakeassumptionsandoptimizationsforcompleteexecutionofitsoperations.
However,forthesamearchitectureinmicroservices,implementationsandpossibledeploymentis
splitintoprocesses(Bakshi,2017)andevenlocations.Thisincreasesthenumbermetricscollection
channelsavailablefortheapplicationtherebyrequiringanenhancedapproachtothemetricscollection
andfeedback.
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ThisisillustratedwiththeHospitalInformationSystem(HIS)scenarioinFigure1whichshows
asystemoffourcomponentsandasingleentrypoint,theAdmissionsService.Sincethisentrypoint
interfaceswithotherservices,itbecomesatrivialtasktogathersystem-widemetricfromthisservice.
Thisisbecauseallneededdatagatheringandoptimizationcouldbeachievedviaasingleinterface.
Datastreamissuretoreachtheremainingthreeservicesinasynchronousmanner.

Inthecaseofamicroservicearchitecture,eachcomponentcouldbeconsideredasafull-fledged
independentlydeployableapplicationandthereforecangenerateitsowndataset.Forexample,inFigure
2,themetricsgeneratedbythePatientsserviceshttp://path1:port(1)needtobeevaluatedrelative
tothemetricsgeneratedbytheAdmissionsserviceathttp://path3:port(3)andsoon.Thenthese
datasomehowneedstobefedbackintothesystemforpurposeofoptimizingsystemperformance.

Therefore,theobjectiveofthisresearchistodevelopanapproachthatcanbeusedtointegrated
datageneration,collection,analysis,feedbackandoptimizationinamicroservicesarchitecture.This
modeladoptsadataminingapproachformicroservicesmonitoring,datacollection,analysisand
feedbackforperformancemetricstuning.

This research is arranged as follows: chapter 2 provides an overview of the theoretical and
architecturalframeworkofdatamininginapplications.Chapter3discussestheconceptofmetrics
gatheringandperformancetuningformicroservices.Someexistingresearcharepresentedaswell.

Figure 1. Single entry point for monoliths

Figure 2. Multiple channels for –services architecture
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