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ABSTRACT

Streamingdata join isacriticalprocess in thefieldofnear-real-timedatawarehousing.For this
purpose,anadaptivesemi-streamjoinalgorithmcalledCACHEJOIN(CacheJoin)focusingnon-
uniformstreamdataisprovidedintheliterature.However,thisalgorithmcannotexploitthememory
andCPUresourcesoptimallyandconsequentlyitleavesitsserviceratesuboptimalduetosequential
executionofbothofitsphases,calledstream-probing(SP)phaseanddisk-probing(DP)phase.By
integratingtheadvantagesofCACHEJOIN,thisarticlepresentstwomodificationsforit.Thefirst
iscalledP-CACHEJOIN(ParallelCacheJoin)thatenablestheparallelprocessingoftwophasesin
CACHEJOIN.Thisincreasesnumberofjoinedstreamrecordsandthereforeimprovesthroughput
considerably.ThesecondiscalledOP-CACHEJOIN(OptimizedParallelCacheJoin)thatimplements
aparallelloadingofstoreddataintomemorywhiletheDPphaseisexecuting.Thisresearchpresents
theperformanceanalysisofbothoftheapproachesdefinedwithinthepaperexistingCACHEJOIN
empiricallyusingsyntheticskeweddataset.
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INTRODUCTION

In today’s world, the real-time data availability for well-timed and well-informed decisions has
becomedecisiveforsuccessfulbusinesses,whiledatasizesaregrowingexponentially.Significance
ofreal-timebusinessdatadevalues,asitgetsolder.Atthesametime,thetraditionalworkinghoursfor
globalenterprisesarenotgermaneastheycontinuetoservecustomersaroundtheglobeandaround
theclockeveryday(Golfarelli&Rizzi,2009;Vassiliadis,2009;Thomsen&Pedersen,2005).For
uninterruptedglobalservices,continuousreal-timedataavailabilityforintimebusinessdecisions
andactionsiscrucialandindispensable.Traditionalofflinedata-refreshatdatawarehouses(DWHs)
viaETL(Extract-Transform-Load)processesinbatchwindows(Kimball&Caserta,2011)arenot
endurableinthisscenario.Therefore,near-real-timedatawarehousing(NRT-DWH)isanevolving
research area and plays a prominent role in supporting cutting-edge and contemporary business
strategies and social requirements of the modern era. The modern warehousing techniques are
transformingtraditionalwarehousefromastaticdatarepositoryintoanactivebusinessentity.This
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helpstofulfillthecontemporarybusinessneedsrangingfrominformingthedifferentstakeholders
aboutlatestupdatestoeffective,timelyandaccuratebusinessdecisions.

AccordingtothedemandofDWHindustry,thereisaneedtodevelopanefficientalgorithmthat
performsjoinoperationforburstyandfaststreamingdata.InNRT-DWH,relationaldatagenerated
bydifferentdatasourcesneedstoreflectintheDWHwithaminimalpossibledelay.Becausedata
iscomingfromnumerousdatasourceswithintheorganization,itrequiressignificantcleansingand
transformationbeforeloadingitintotheDWHusingSQL.Thus,thepowerfulSQLfeaturescanbe
usedtogainconsistencyandACIDcompatibilityforjoinqueryfromtherelationalschema(Irshadet
al.,2019).ETLprocessesareusedforthispurpose(Kimball&Caserta,2011;Borneaetal.,2011).
Transformationofextracteddata(usersalesdata)fromnumeroussourcesisacrucialphaseinETL
processes.Inthisphase,astreamofnewextracteddataisjoinedwithastoreddatabeforeloading
thisintotheDWH,asshowninFigure1.Typically,aforeignkeyfromthestreamdataisjoinedwith
theprimarykeyinthemasterdata(Naeemetal.,2012a;Mokbeletal.,2004;Dittrichetal.,2002).
Sincethejoinisbetweenthestreamdataandthestoreddatatherefore,itiscalledasemi-streamjoin.

Theproblemof joiningastreamingdatawithastoreddatawasfirst introduced in(Neoklis
Polyzotis,Skiadopoulos,Vassiliadis,Simitsis,&Frantzell,2008)andasasolutionaseminalalgorithm
calledMESHJOIN(MeshJoin)waspresented.Later,variousoptimizations inMESHJOINhave
beenproposed(Borneaetal.,2011;Naeemetal.,2012a;Naeemetal.,2010;Naeemetal.,2013;
Du&Zou,2013;Naeemetal.,2012b).Sincetheconceptoflongtailisverycommoninsalesdata
(Kleinberg,2002),CACHEJOIN(Naeemetal.,2012a),oneofthesealgorithms,wasparticularly
designedforirregularstreamsbycachingthefrequentrecordsofstoreddata.However,itexecutes
itstwoSPandDPphasessequentially.Becauseofthesequentialexecution,thestreamrecordsare
waitingunnecessarilybeforebeingprocessed.Thus,thealgorithmcannotachieveoptimalperformance.
ParallelexecutionoftheSPandDPphasesofCACHEJOINcansignificantlyspeedupthejoining
process.FurtherdetailsaboutlimitationsofCACHEJOINarepresentedlaterinthepaper.

In this paper we propose two modifications in the CACHEJOIN algorithm. First is called
P-CACHEJOIN(ParallelCacheJoin)(Mehmood&Naeem,2017)1thatdealstheproblemofsequential
executionoftwophasesofCACHEJOINalgorithm.Thisproposedapproachreducestheunnecessary
waitingtimeforthestreamrecords.SecondiscalledOP-CACHEJOIN(OptimizedParallelCache

Figure 1. Illustration of the join during the transformation phase of ETL
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