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ABSTRACT

Advancesintechnologyhaveresultedinthegenerationofalargevolumeofheterogeneousbigdata
forlargeenterprisesengagedine-commerce,healthcare,education,etc.Thisisbeingcreatedatarapid
ratebutislowinitsveracity.Thisbigdataincludeslargesetsofsemi-structuredandunstructured
dataandisstoredoveradistributedfilesystem(DFS).Thisdatacanbeprocessedinafaulttolerant
mannerusingseveralframeworks,tools,andadvanceddatabasetechnologies.Bigdatacanprovide
importantinformation,whichcanbeusedforbusinessdecisionmaking.Viewmaterialization,which
hasbeenwidelystudiedforstructureddatabasesordatawarehouse,hasbeenextendedtobigdata
toenhanceefficiencyofbigdataqueryprocessing.Thispaperfocusesontheselectionofbigdata
viewsformaterialization.Thebigdataviewscanbeidentifiedbyextractingasetofqueryattributes
fromthesetofqueryworkloadofanenterprise.Thequeryattributesareinterrelatedresultinginthe
creationofalternateaccesspathsforqueryevaluation.Thecostofqueryprocessingusingbigdata
viewsinvolvestheintegrityofdifferentdatatypesofheterogeneousbigdata,frequencyofqueries,
changeinthesizeofbigdata,selectedsetsofbigdatamaterializedviews,andupdatesonbigdata
andthesesetsofmaterializedviews.Thecostofqueryprocessingiscomputedusingthestoredsize
ofbigdataviewsontheDFSsystem,whichisaconsistentprocessingframeworkofDFS.Abig
dataviewselectionalgorithmthatiscapableofselectingviewsfromstructured,semi-structured,
andunstructureddatahasbeenproposedinthispaper.Theproposedalgorithmwouldselectbigdata
viewsthatwouldresultinfasterprocessingofmostuserqueriesresultinginefficientdecisionmaking.
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1 INTRODUCTION

Informationandknowledgearethepre-eminentconstituentsofpresentdaysociety.Thecommencement
ofinformationsocietiescanbeattributedtoInternettechnologies,especiallyWeb2.0,whichbrought
disruptivechangesindatageneration,storageandcommunicationcapabilities.Applicationsofthe
WorldWideWeb(WWW)oncomputersandsmartdevicesresultedindatacapture,storage,displayand
processingoflargevolumesofstructured,semi-structuredandunstructureddataformakinginformed
businessdecisions.Thisdatahadlargevolume,variety(heterogeneity)andvelocity(continuity)but
lowveracity(trustworthiness),alsocalled“TheFourVsofBigData”(Zikopoulosetal.2011;Gupta
etal.,2012;Kumar&VijayKumar,2015).Thisdataisrequiredtobeprocessedatahighspeed,so
thatthevalueorknowledgeisgeneratedinatimelymannerinordertofacilitateefficientdecisions.

A large number of applications, such as social media, education, e-commerce, healthcare,
scientific, IoT, space,meteorological,mobileapplicationsetc.produceBigData.SinceBigdata
hasalargevolumeandvariety,itcannotbeefficientlyhandledusingalreadyexistingdatabasetools
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andtechniques.Thisresultedinthedevelopmentandenhancementofrelationaldatabasesanddata
warehouses,NoSQLdatabases,Graphbaseddatamodelsanddistributedfilesystems(Manyikaet
al.,2011).

Historically,researchrelatedtomanagementoflargedatacanbetracedtotherelationaldatabase
model,whichisbasedonthemathematicalconceptofrelations(Codd1970).Therelationalmodel
requiredqueryprocessinginvolvingselect,project,aggregation,joinandotheroperations.Amongst
these,thejoinoperationisthecostliestoperationforqueryevaluation.Toaddressthis,severalquery
optimizationtechniquesweredesigned(Chaudhari,1998)ofwhichviewmaterializationisonesuch
technique.Amaterializedviewhasbeendefined,astheevaluatedquerythathasbeencachedfor
futurequeryevaluation(Gupta,1996).Givenasetofrelationsandmaterializedviews,auserquery
isrequiredtobereformulatedtoutilizematerializedviewsforqueryevaluation.ViewMaterialization
isconcernedwithselectingviews,basedon thequeryworkload, thatconforms tostoragespace
constraints(Chirkovaetal.2001;Mami&Bellahsene,2012)withthepurposeofminimizingthe
queryprocessingcost.Theproblemistofindanappropriatesubsetofviewsthatcanimprovequery
responsetimesubjecttodataupdatesandstoragespaceconstraints.Thisproblemisreferredtoas
theViewSelectionProblem,whichisshowntobeaNP-Hardproblem(Harinarayanetal.,1996;
Chirkovaetal.2001).

Viewmaterializationhasalsobeenstudiedinthecontextofdatawarehouses(Harinarayanetal.,
1996;Gupta,1996;Roussopoulos,1998).(Harinarayanetal.,1996)modeledtheviewmaterialization
problemforadatawarehouseusingalatticestructure,groupingdataoverthedimensions,whereas,
(GuptaH.,1996)hasstudiedtheproblemusingtheAND-ORgraphstructureoftheviews.Oneof
thekeydifferencebetweenthetwoapproachesisthatthelatterapproachalsoconsiderstheupdates
onthedata.Bothofthesesolutionshavebeenstudiedfurtherbymanyresearchers(Kumar&Vijay
Kumar,2018;VijayKumar&Haider,2010)

ThispaperisconcernedwithviewmaterializationinthecontextofBigdata.Section2discusses
theBigdataarchitectureandrelatedBigdatastores.Section3liststheissuesofBigdatamaterialization
andthemotivationoftheworkpresentedinthispaper.Section4definestheselectionofviewsfor
materializationinthecontextofBigdata.Section5presentstheexperimentalresults.

2 THe BIG DATA ARCHITeCTURe FOR LARGe DATA STOReS

Bigdataisnotjustthedataofmultiplethousandentitiesbuttherepetitivedatageneratedbysuch
entitiesthatmakedataBig(Jacobs,2009).Forexample,thenumberofusers,products,vendorsetc.
ofe-commercewebsitesmaynotmakethedataBig,butstoringthenumberoftransactionsandother
actionsmadebytheseusersoverthee-commerceapplicationiswhatthatmakesthedataBig.(Jacobs,
2009)suggestedthatadatabaseofsizemorethan100GBinvolvingjoinsonnon-keyattributes,will
requirepotentiallyverylargecomputingresourcesand,therefore,cannotbeconsideredassmalldata.
Bigdataisalsoheterogeneous,asitincludesstructureddata(Relationaldata);semi-structureddata
(XMLorsimilarobjectdata);unstructureddata(text,voice,audio),datafromweb(socialmedia,
blogs,weblogs,clickstreams);spatialdata(coordinates,GPSdata);datafromsensorsandRFID;
andscientificdata.

ABigdata application involves the capture, integration andanalysisofdata fromamixof
heterogeneoussourcesincludinganorganization’sdatabases,datawarehouse,semi-structuredorXML
data,datafromtheweb,scientificdataandotherunstructureddata.Bigdataanalyticsisusefulin
socialapplications,medicalscienceapplications,educationalapplication,e-commerceapplications
etc.(GlobalPulse,2012)illustratestheimportanceofBigdataapplicationstohelptheweakerand
vulnerablesectionsofsocietyagainsttheextremeeffectsofrecessionandclimaticcatastrophes.Other
majorapplicationsofBigdataareine-business,healthcare,trafficmanagementandwebanalytics.
(PaulA.etal.2016)hasusedBigdataanalyticstomodelhumanbehaviorusinginputsfromvarious
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