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ABSTRACT

Informationtechnologiessuchastheinternet,andsocialnetworks,producevastamountsofdata
exponentially(knownasBigData)anduseconventionalinformationsystems.BigDataischaracterized
byvolume,ahighrateofgeneration,andvariety.Systemsintegrationanddataqueryingsystemsmust
beadaptedtocopewiththeemergenceofBigData.Theauthors’interestiswiththeimpactBigData
hasonthedecision-makingenvironment,mostparticularly,thedataqueryingphase.Theircontribution
isthedevelopmentofaparallelanddistributedplatform,namedhighlevelquerylanguageforbig
dataanalytics(HLQL-BDA),createdtoqueryvastamountsofdatainacomputerclusterbasedonthe
MapReduceparadigm.ThequerylanguageinHLQL-BDAisimplementedbymeansofinteractive
querylanguagebasedonafunctionalmodel.Theresearchers’experimentshowsthescalabilityof
HLQL-BDAwhentheyincreasethenumberofnodesandthesizeofdata.
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INTRoDUCTIoN

Itiscurrentlytheeraofmassiveproductionofdatacommonlyreferredtoas’BigData’.Thisisan
Anglophoneexpressionusedtodesignatedatasetsthatbecomesolargethattheybecomedifficult
toworkwithconventionaldatabasemanagementsystems.Thesemassivedatacomefromseveral
sourcesamongthemtheWeb,sensornetworks,connectedperipheralsandonlinesocialnetworks
(suchasTwitter,Facebook,Google+,Foursquare,Linkedin,etc.)thatgatherbillionsofusers.This
infinitegrowthofdataposesverydifficultscientificchallengesfortraditionaldatabasetechniques:
ontheonehandbigdatacreatesachallengefortheirintegrationwithinexistinginformationsystems
andontheotherhandbigdatacreatesachallengeforthehigh-levelquerylanguagesneededtomake
itpossibletoquerythesemassivedata.

Inparallelwiththeemergenceofbigdata,newparadigmssuchascloudcomputing(Sosinsky,
2010), the MapReduce framework (Dean and Ghemawat, 2004) and non-relational data models
(Hanetal.,2011)haveemergedtotrytoaddressthechallengesposedbybigdata.Inthisarticle,the
authorspresentaparallelanddistributedplatformcalledHLQL-BDA(HighLevelQueryLanguage
forBigDataAnalytics),designedtoquerybigdatainaclusterofcomputersbasedontheMapReduce
paradigm.ThequerylanguageinHLQL-BDAhasbeenimplementedbymeansofaninteractive
querylanguagebasedonafunctionalmodel(Spyratos,2006).
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Therestofthearticleisorganizedasfollows.Insection2theresearcherspresentastudyofthe
existingliteraturedescribingseveralofthemajormassivedataqueryplatforms.Insection3they
describethetheoreticalresearchworkonwhichtheirapproachisbased.Insection4theauthors
presentthebasicandfundamentalprinciplesoftheirproposedHLQL-BDAapproach.Insection5
theypresenttheresultsoftheexperimentscarriedoutontheirHLQL-BDAplatformwhichenabled
themtovalidatetheirwork.Finally,insection6theresearcherspresenttheirconclusionsandnext
stepstofollow.

LITeRATURe ReVIew

Inthissection,theauthorspresentseveralofthemajorandmostcommonlyusedmassivedataquery
platformsasdescribedintheexistingliterature.

MapReduce Framework
MapReduce (Dean and Ghemawat, 2004) is a parallel programming model initiated in 2004 by
Google.Accordingtothisprogrammingparadigm,twobasicfunctionsmustbeimplementedbythe
programmerhimself.Thefirstisthe’map’functionwhichtakesasinputakey/valuepairandoutputs
alistofkey/valuepairs.Thesecondisthe’reduce’functionwhichtakesasinputakeyaswellasa
setofvaluesrelativetothiskeyandproducesalistofvaluesasoutput(seeFigure1).MapReduce
canuseanydistributeddatastoragesystem(likeGFSi.e.GoogleFileSystem(Ghemawatetal.,
2003))asitsunderlyingfilesystemforreadinginputsaswellaswritingoutputs.Theefficiencyof
thismodelagainstbigdata’sprocessingonalargenumberofinterconnectedmachineshasproved
itsworth(forexample,hundredsofMapReduceprogramshavebeenimplementedandmorethan
onethousandMapReducejobsarerundailyonGoogleclusters).However,ithassomegaps.Oneof
themajordisadvantagesoftheMapReduceframeworkisitsinabilitytoexecuteiterativealgorithms
becauseitisnotdesignedtohandlerepetitivetasks(SinghandReddy,2015).Asaresult,amultitude
ofothersystems(i.e.MapReduceextensions)haveemergedinrecentyears,manyofwhichovercome
theproblemofperformingrepetitivetasksamongstwhichtheresearcherscanciteHaloop(Buet
al.,2010),Twister(Ekanayakeetal.,2010),iMapReduce(Zhangetal.,2012)andCGLMapReduce
(Ekanayakeetal.,2008;PalitandReddy,2011).Anothermajordisadvantageofthisframework
inwhichtheauthorsareparticularlyinterestedinisits levelofabstractionwhichistoolowand
thereforeverydifficulttolearn,use,reuseandmaintain(Chenetal.,2014;Leeetal.,2012;Olston
etal.,2008;Thusooetal.,2009).

TosimplifythedevelopmentofMapReduceprogramstousersinanApacheHadoopenvironment
(oneof theopensourceimplementationsofGoogleMapReduce), themainideain thescientific
literature is to increase theabstraction levelof theMapReduceframeworkbyconstructinghigh-
levelquerylanguages(HLQLs)onittoovercomeitscomplexity(Carboneetal.,2015).Inthenext
subsection,theresearchersexaminethreepopularimplementationsofSQLonApacheHadoop:Pig
(Olstonetal.,2008),Hive(Thusooetal.,2009)andJaql(Beyeretal.,2011).Theauthorshavechosen
tostudythesethreeHLQLsbecausetheyarethemostpopularandthemostused.

High-Level Query Languages (HLQLs)
Pig(Olstonetal.,2008)wasdevelopedbyYahoo.ItsquerylanguageiscalledPigLatin,adataflow
language.Pigcanhandlecomplexdatastructures.UnlikeSQL,Pigdoesnotrequirethedatatohave
aschemaandisthereforewellsuitedforprocessingunstructureddata.AstraditionalSQL,PigLatin
isrelationallycomplete(i.e.itallowstoexpressallcalculationqueriesandrelationalalgebra).The
extensibilityofPigLatinisensuredbytheUDFs(i.e.UserDefinedFunctions).Hive(Thusooetal.,
2009)wasdevelopedbyFacebook.ItsquerylanguageisanSQLdialectcalledHiveQL,adeclarative
language.UnlikePigLatin,HiveQLisnotadataflowlanguagebutratherallowstoexpressqueries
totheSQL.Also,unlikePig,Hiveispreferableforprocessingstructureddataandadataschema
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