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ABSTRACT

Theprocessingofreal-timedatastreamsiscomplexwithlargenumberofvolumeandvariety.The
volumeandvarietyofdatastreamsenhancesanumberofprocessingunitstoruninrealtime.The
requirednumberofprocessingunitsusedforprocessingdatastreamsareloweredbyusingawindowing
mechanism.Therefore,theappropriatesizeofwindowselectionisvitalforstreamdataprocessing.The
coarsesizewindowwilldirectlyaffecttheoverallprocessingtime.Ontheotherhand,afinelysized
windowhastodealwithanincreasednumberofmanagementcosts.Inordertomanagesuchstreams
ofdata,wehaveproposedaSBASHarchitecture,whichcanbehelpfulfordeterminingaunipartite
sizeofasheerwindow.Thesheerwindowreducestheoveralllatencyofdatastreamprocessingbya
certainextent.Thetimecomplexitytoprocesssuchsheerwindowisequivalenttowlognw.These
windowsareallocatedandretrievedinastack-basedmanner,wherestacks≥n,whichishelpfulin
reducingthenumberofcomparisonsmadeduringretrieval.
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1. INTRoDUCTIoN

Theprocessingofrealtimestreamingdatainminimumlatencyisalwaysanarduousjobtohandle.
Ineverytimeintervalofrealtimedataprocessing,therateofdatagenerationwhetheritisstructured,
semi-structured, or unstructured is growing exponentially, which is directly proportional to an
amountofmemoryrequiredtostore.Generationofunboundedstreamsofdatamaybeprocessed
bydifferenttechniquessuchas,interactiveprocessing,realtimeprocessing,batchprocessingetc.
Thesetechniquesarecategorisedonthebasisofprocessingtime,whichismeasuredfromthetime
ofstreamgenerationtermedaseventtime.Amongthesetechniques,realtimeprocessingprovides
resultsintominimumlatencyasmeasuredfromeventtime.Realtimedatastreamprocessingdepends
ontwomajoraspects;firstly,basedontheiravailabilityandsecondly,latencytoprocesssuchdata
streams.Therecentgenerateddatastreamsconsistshighervalue.Thevaluecanbemeasuredfrom
eventofstreamgeneration.Inrealtimeprocessing,valueisalwayshigherascomparedtohistorical
dataprocessing.Thevalueassociatedwithdatastreamisreduceswithenhancementinlatencyto
processsuchdatastream.Latencywithrespecttorealtimeprocessingmayhavepermissiblefactorto
processdatastreamswhichcomesunderacceptableregion,wherelatencyconstrainsareapplication
dependent.Theextractionof inferencefromthesemassiveunboundeddatasets in real timewith
minimumlatencyrequiresparallelismmechanism.
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Realtimebigdataframeworksuseparallelismapproachforstreamprocessingsuchas,Apache
Spark,Storm,Flink,etc.Existingframeworksdealwithmostrecentdatastreamsbyusingtechniques
suchas,batching,micro-batching,continuous flowetc.Theseapproachesmajorlyusedata flow
approach,whichallowshighdegreeofparallelism.Indataflowprogramming,computationnodesare
connectedtoeachother,whereanodeisdependentontheoutcomesfromanothernode.Outcomesare
propagatedassoonastheyareprocessedtothedependentnodes,triggeringthecomputationamong
them(Sousa,2012).Streamprocessingframeworksusetheconceptofoperator,whichappliesovera
fixedwindowsize.Operatorisasetofoperationssuchasdetection,correlation,aggregation,scoring
etc.,operateoverachunksofdatastreams.Wherewindowisafixedandfinitesizeofdata,acquired
fromunboundedstreamsbyusinganywindowingmechanismsuchasslidingwindow, tumbling
window,sessionwindow,landmarkwindowetc.Sizeandorganizationofdatasetsofawindowplays
significantroleinrealtimedatastreamprocessing.However,rateofchangeinlatencytoprocess
realtimestreamingdataisdirectlyproportionaltopreferredwindowsize.Parallelizationapproach
managesreductioninlatencybyreducingwindowsize.Highdegreeofparallelismcanminimize
latencyuptoacertainextent.Thefurthergrowthofdatastreamssubsequentlymanagedbyapplying
reductiontechniquessuchas,sketching,sampling,aggregation,etc.

Wehaveintroducedasheerwindowapproach,whereunboundeddatastreamattainsasheer
sizeofunipartitewindow.Sheerwindowsupportstoachievethebehaviourofslidingwindowand
tumblingwindowatthesametime.Thesetechniquescanbeimplementedwiththehelpofstackbased
sheerwindowallocation.Thisallocationhelpsinreductionofprocessingcostbyre-evaluatingthe
samestreamagainandagain.Ourworkaimstoprocessdatastreamsinminimumlatencywiththe
introductionofstack-basedallocationofasheerwindow(SBASH)architecture.SBASHarchitectureis
comprisedoffivemajorcomponentseachconsistsoftheirindividualfunctionalities.Asheerwindow
approachisusedforwindowgeneration,whichenhancestheperformanceasitacceptsthewindow
forslidingandtumblingatthesametimewithsinglecomputationalcost.Themultipleexecution
nodesaccept sheerwindows forprocesses fromsplitnodecontrollers.Stackbasedallocationof
sheerwindowisintroducedforfasterretrievalandallocation.Suchallocationinheritstheprinciple
ofwriteonceandreadmany.

Thepaperisorganizedasfollows.Section2acquaintsaboutrelatedworkonrealtimestream
processing covering the existing stream processing engines with their limitation. Section 3 is
dedicated to basic introduction of stream processing architecture and also explains the types of
possiblearchitecture.Section4explainsSBASHarchitecturewithitsalgorithms.Section5describes
theexperimentsetupandimplementation.Theperformedresultsandcomparisonarepresentedin
section6.Section7concludesthepaperwithfuturework.

2. ReLATeD WoRK

A wide research has been performed on stream processing frameworks such as on windowing
mechanism,levelsofparallelism,taskscheduling,multifariousoperation,faulttoleranceetc.Wehave
discussedtherecentresearchworksperformedonwindowselectionandassignmenttoaparticular
nodefollowedbythediscussionofvarioustypesofstreamprocessingengines.

Gabriele(2017)proposedagnosticandactivemodelwithcount-basedslidingwindowbyusing
two worker nodes. They have used emitter-worker model, where emitter is responsible for data
distribution,window triggeringandwindowevictionpolicies.Chen (2016)uses thehashing for
assigningpropernodetoawindow.Bhatotia(2014)implementedamemorization-awarescheduler
which decides the assignment of window in multiple slave nodes. Marcu (2017) implemented
deduplicationtechniqueforrealtimedatastreamswiththehelpofkey-valueapproachtostorethe
state.Andre(2018)implementedpilotstreamingarchitecturewhichmainlyfocusesissuesbasedon
deployingandmanagingstreamingframeworks.
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