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Abstract-

TheKeytoasuccessfulautomationeffortliesindesigningagoodandrobustautomationframework.Automationcanimprovequalitya

ctivitiesandleadtohighertestingefficiency.Aswearedealingwithhugedataandexecutingonmultiplenodestherearehighchancesof

havingbaddataanddataqualityissuesateachstageofprocess.Datafunctionaltestingisperformedtoidentifythesedataissuesbecause

ofcodingerrorsornodeconfigurationerrors.Testingshouldbeperformedateachofthethreephasesofbigdataprocessingtoensurethat

dataisgettingprocessedwithoutanyerrors.Functionaltestingincludes,i)LoadingsourcedatafilesintoHDFS,ii)Performmapreduce

operationsandiii)ExtracttheoutputresultsfromHDFS.Issueoccursini)datamovingfromsourcesystemstoHadoopareincorrectdata

capturedfromsourcesystems,incorrectstorageofdataincompleteorincorrectreplication.ii)Issuesfaceddataprocessingorcodingis

suesinmapreducejobs,jobsworkingcorrectlywhenruninstandalonenode,butworkingincorrectlywhenrunonmultiplenodes,incor

rectaggregations,nodeconfigurations,andincorrectoutputformat.iii)issuesfacedwhilegeneratingreportsarereportdefinitionsnot

setaspertherequirement,reportdataissues,layoutandformattingissues.Automationpromisestofindmoredefectswithlesseffort.It’

samustforeverynewproject.Themystiqueofautomationissostrongthatitevenseemsthatyounolongertowritetestcases,runmanualt

esting,ordoimpactanalyses.Open-

sourcetechnologiesarehelpingorganizationsacrossindustriesgainstrategicinsightsfromthetorrentsofdatathatnowflowthroughI

Tsystems.Arobustbig-datavalidationframeworkcansignificantlyimprovehigh-volume,big-

datatestinghelpingtofortifyqualityassurance,refineanalyticalthinkingandenhancetheoverallcustomerexperience.Thispapergiv

esabriefinsightofgeneraltestautomationframeworksanddescribestestautomationframeworkwhichhelpedinincreasingproductiv

itybysimplifyingtheprocessoftestscriptdevelopment. 
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IIntroduction 

Theever-

increasingcomplexityandscaleofITapplicationshasmadequa

lityandreliabilityofparamountimportance.However,deliveri

ngthesamethroughtestingisbecomingachallenge.Softwarete

stautomationhasthecapabilitytoincreasetheoveralltestcover

age,whilealsoimprovingsoftwarequality.Intoday’senvironm

entsoftwareindustryisfacedwithchallengesofdevelopingincr

easinglycomplexapplicationsandproductsovershortertimep

eriodsandatlowercosts,whilemaintainingconsistentlyhighqu

ality.Thisneedforshortertimetomarketasksforsignificantlyre

duceddevelopmentandtestingtime.Thismakestestautomatio

nincreasinglynecessaryandevencritical.TestAutomationisth

eprocessofwritingprogramstodotestingthatwouldotherwise

bedonemanually.Oncetestshavebeenautomatedtheycanberu

nrepeatedlyandquicklymakingitcosteffective,especiallyforp

roductswithlongmaintenancelife.Itconsistsofadaptable,obje

ct-orientedcomponentsthatensurequick-and-

easyimplementationofcustomizedsolutions 

Theprimaryobjectivesoftestautomationare: 

• Reducetheoveralltestcycletimeandacceleratethetimeto

market. 

• Reducecostofrepetitivemanualtesting. 

• Increasethetestcoverageandreducerisk. 

• Ensuringconsistentandthoroughtestingleadingtoimpro

vedqualityandreliability 

• OptimizethetimeandcostbyrepeatingthetestsandHighe

rtestcoveragelevels 

• Maintainable&scalablescriptsandMinimizeleadtime 

Thepaperpresentstheliteraturereviewinsection2,Proble

mstatementinsection3,Proposedworkinsection4,Resul

tsanddiscussionsinsection5followedbyConclusioninth

efinalsection. 

 

 

IILiteratureReview 

V.Vaidhehi,ArunM.B[1],Theoutcomeofthisresearchisondat

aprocessingandstorageapproachesarefacingmanychallenges

inmeetingthecontinuouslyincreasingdemandsofbigdata.Mai

nfocusedonMapreduce,oneofthekeyapproachesformeetingt

hebigdatademandsthroughhighlyparallelprocessingonalarg

eamountofcommoditynodes.Challengesandsolutionsonfour

dimensionslikedatastorage,analytics,onlineprocessingandpr

ivacyandsecurity. 

RabiulIslamJony,AhsanHabib,NabeelMohammed,RakibulI

slamRony2[2],ThispaperidentifiespotentialBigdatausecase
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domainsfortelecomoperators.Italsopresentsthecorrespondin

gexamples,requireddatatypesandtypicalchallengestoimple

menttheusecases.However,newerusecasesareemergingasop

eratorsaremorefocusingontheirbigdatastrategy.Forexample,

potentialusecasesbasedonlocationdataareemergingcurrently

.Asaresult,locationbasedservicescanbeintroducedasaseparat

eusecasedomain.Asthefieldofbigdataisstillinagreatstateofch

angeanddevelopment,thepossibilitiesforresearchinthisareaa

reextensiveandtheinterestonthefindingswillcertainlyriseifth

eadoptionofbigdatarisesasexpected. 

TheComputingBigDataReview2015[3]summarizestheresul

tsofacomprehensiveresearchprogramundertakenbyComputi

ngduringthefirstquarterof2015.Thefindingsarecomparedwit

hthosepublishedintheComputingBigDataReview2014inord

ertoestablishthedegreetowhichthemarkethasdevelopedinthi

sshortspaceoftimeandthedegreetowhichBigDataandthedem

ocratizationofdataanalyticsischangingbusinessorganization

s.Thereviewcontainssomeuniqueinsightsfromhigh-

rankingITdecisionmakersintohoworganizationsareapproac

hinganddeployingBigDatasolutionsandsomeofthespecificc

hallengestheyface.Methodologytheresearchprojectwascond

uctedusingacombinationofqualitativeandquantitativemetho

ds. 

IIIProblemStatement 

Aswearedealingwithhugedataandexecutingonmultiplenode

stherearehighchancesofhavingbaddataanddataqualityissues

ateachstageofprocess.Datafunctionaltestingisperformedtoid

entifythesedataissuesbecauseofcodingerrorsornodeconfigur

ationerrors.Testingshouldbeperformedateachofthethreepha

sesofbigdataprocessingtoensurethatdataisgettingprocessed

withoutanyerrors.Functionaltestingincludes, 

 

1.VerificationofPre-Hadoopprocessing 

Datafromvarioussourceslikeweblogs,socialnetworksites,cal

llogs,transactionaldataetcisextractedbasedonrequirementsa

ndloadedintoHDFSbeforeprocessingitfurther.Issues:Someo

ftheissueswhichwefaceduringthisfaceofthedatamovingfrom

sourcesystemstoHadoopareincorrectdatacapturedfromsourc

esystems,incorrectstorageofdataincompleteorincorrectrepli

cation. 

2.VerificationofHadoopmapreduceprocessdataoutput 

OncedataisloadedintoHDFSHadoopmapreduceprocessisru

ntoprocessthedatacomingfromdifferentprocess. 

Issues:Someissuesthatwefaceduringthisphaseofthedataproc

essingorcodingissuesinmapreducejobs,jobsworkingcorrectl

ywhenruninstandalonenode,butworkingincorrectlywhenrun

onmultiplenodes,incorrectaggregations,nodeconfigurations

,andincorrectoutputformat. 

3.VerificationofdataextractandloadintoEWD. 

OnceMap-

Reduceprocessiscompletedanddataoutputfilesandgenerated

,thisprocesseddataismovedtoenterprisedatawarehouseorany

othertransactionalsystemsdependingontherequirement. 

Issues:Someissuesthatwefaceduringthisphaseincludeincorr

ectlyappliedtransformationrules,incorrectloadofHDFSfilesi

ntoEDWandincompletedataextractfromHadoopHDFS. 

4.VerificationofReports 

Analyticalreportsaregeneratedusingreportingtoolsbyfetchin

gthedatafromEDWorrunningqueriesonHive. 

.Issues:Someofissuesfacedwhilegeneratingreportsarereport

definitionsnotsetaspertherequirement,reportdataissues,layo

utandformattingissues.Apartfromthisfunctionalverification

non-

functionaltestingincludingperformancetestingandfailoverte

stingneedtobeperformed. 

FailoverTesting:Hadooparchitectureconsistsofanamenode

andhundredsofdatanodeshostedonseveralservermachinesan

deachofthemareconnected.Therearechancesofnodefailurean

dsomeoftheHDFScomponentsbecomenon-

functional.Someoffailurescanbenodefailure,datanodefailur

eandnetworkfailure.HDFSarchitectureisdesignedtodeleteth

esefailuresautomaticallyrecovertoprocessedwiththeprocessi

ng.Failovertestingisanimportantfocusareainbigdataimplem

entationswiththeobjectivevalidatingtherecoveryprocessandt

oensurethedataprocessinghappensseamlesslywhenswitched

tootherdatanodes.Somevalidationsthatneedtobeperformedd

uringfailovertestingarevalidatingthatcheckpointsofeditlogs

andFsImageofnamenodearehappeningatdefinedintervals,re

coveryofeditlogsandFsImagefilesofnamenode,nodatacorru

ptionbecauseofthenamenodefailure,datarecoverywhendatan

odefailsandvalidatingthatreplicationisinitiatedwhenoneofda

tanodefailsordatabecomecorrupted.RecoveryTimeObjectiv

e(RTO)andRecoveryPointObjective(RPO)metricsarecaptur

edduringfailovertesting. 

IVProposedMethodology 

Developingtherightarchitecturalframeworkfortestautomatio

nwillresultinautomationcodethatcanbeusedforlongerperiod

softimewithlessmaintenancethanasimplerecord/playbackso

lution.Thistranslatestoasignificantsavingsoverthecourseofl

ongprojects,andtheprovidesabilitytomorethoroughlytestana

pplicationwithlessmanpower.Theresultofthisarchitectureisr

eliableautomationcodewithscriptsthatcanlasttheentirelifeoft

heproduct(notjusttheproject)andthatcanbeusedandenhanced

bybusinessanalystswhohavelittletonoknowledgeofautomate

dtesting.Thisapproachshouldbestartedattheplanningoftheau

tomationwork.Therequirementsshouldbecorrectlydefinedan

dfinalized.Theautomationrequirementscanbeasformalandsp

ecificasthesoftwarerequirements,ortheycanbeasinformalasa

greeingwhatmodulesorportionsoftheapplicationshouldands

houldnotbeautomatedandwhichpaths,particulartestcaseswil

ltakethroughtheapplication. 
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TestAutomationFrameworkisagenericframeworkbasedonh

ybridmodel.Itisareusableframeworkthatcanbeeasilyinvoked

byanautomatedtestsuiteforanapplicationundertest.Itoptimiz

estheeffortrequiredtoautomatethetestingoftheapplication.

Theframeworkhidestheunderlyingchallengeslikecommunic

atingwiththeenvironment,database,configurationsetc.fromt

heapplicationundertest.Theframeworkcanworkwithmultipl

eautomationtoolsandapplicationsundertest. 

Theframeworkisdividedintofourlogicalsectionsandisacollec

tionofvariousResources,DriverScripts,FunctionlibrariesTes

tAutomationArchitectureandResultlibraries.

oposedTestAutomationFramework. 

Figure1ProposedTestAutomationFramework

Resources:Thesearevariousinputsthatarerequiredforthedriv

erscriptstorun.Theymayconsistoftestdatafiles,objectreposit

ories,environmentvariablesetc. 

FunctionLibraries:Theseformthecorepartoftheframework

andconsistofreusablefunctions.Thesebasicallyrepresentbusi

nessflows,genericfunctionalitiesetc.andarecalledfromthedri

verscripts. 

DriverScripts:Theseconsistofcallstovariousreusablefuncti

onsandotherresourcesformingacompleteendtoendbusinessfl

ow. 

Reports:Theseconsistofresultsoftestexecution.

VResultsAndDiscussions 

Bigdataisstillemergingandathereisalotofonusontesterstoide

ntifyinnovativeideastotesttheimplementation.

automationframeworkintheBDT(BehaviorDrivenTesting)

modelusingCucumber&GherkinsandJava.Theframeworkhe

lpedinperformingcountanddatavalidationduringthedataproc

essingstagebycomparingtherecordcountbetweentheHivean

dSQLtablesandconfirmedthatthedataisproperlyloadedwitho

utanytruncationbyverifyingthedatabetweenHiveandSQLtab

les. 

Similarly,whenitcomestovalidationonthemap

reduceprocessstage,ithelpsifthetesterhasgoodexperienceon

programminglanguages.ThereasonisbecauseunlikeSQLwhe

requeriescanbeconstructedtoworkthroughthedataMapRedu

ceframeworktransformsalistofkey-

valuepairsintoalistofvalues.Agoodunittestingframeworklik

eJunitcanhelpvalidatetheindividualpartsoftheMapReducejo

bbuttheydonottestthemasawhole. 
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whenitcomestovalidationonthemap-

reduceprocessstage,ithelpsifthetesterhasgoodexperienceon

programminglanguages.ThereasonisbecauseunlikeSQLwhe

requeriescanbeconstructedtoworkthroughthedataMapRedu

unittestingframeworklik

eJunitcanhelpvalidatetheindividualpartsoftheMapReducejo

Buildingatestautomationframeworkusingaprogramminglan

guagelikeJavacanhelphere.Theautomationframeworkcanfo

cusonthebiggerpicturepertainingtoMapReducej

compassingtheunittestsaswell.Settinguptheautomationfram

eworktoacontinuousintegrationserverlikeJenkinscanbeeven

morehelpful.However,buildingtherightframeworkforbigdat

aapplicationsreliesonhowthetestenvironmentissetupasthepr

ocessinghappensinadistributedmannerhere.Therecouldbeac

lusterofmachinesontheQAserverwheretestingofMapReduce

jobsshouldhappen. 

Theopensourcecommunityhasalsobeenhardatworkontoolss

pecifictoanalyticsandbigdata.Afterthefoundationisbuiltusin

gopensourcetools,bigdatascientistshavetheoptionof

ngtouseopensourcetodrillintodataandproducereports.

DataTorrent,whichwascreatedbytheteambehindApacheApe

x,isonesuchtool.Itallowsforreal-

timestreamingdataprocessingandbatchprocessing.It'sbuilto

nHadoopandwasnamedasoneofthesevenleadersinbigdatastr

eaminganalyticssolutions. 

Genieisanotheropensourcebigdatatool,thisonecreatedby

flixandalsorunningonHadoop.WhileNetflixcreatedGeniefor

itselforiginally.NetflixalsoreleasedLipstick

hichallowsforgraphicalrepresentationofHadoopPigjobs.

LinkedIndevelopedPinot,adistributedOLAPdatastorewithre

al-

timescalableanalytics,aswellasTaiga

amessagingsystemandHadoopYARNtoconductdistributeds

treamprocessing. 

Technology:Java1.8,Jenkins,SeleniumWebD

Maven,Skool,DataTorrent,Genie,Lipstick,Pinot,

oIT,Winium,Sikuli. 

VIConclusionAndFutureWork

Testautomationframeworkcouldbedifficulttoimplementinth

ebigdataplatform.Theframeworkunderlyingchallengeslikec

ommunicatingwiththeenvironment,database,configurations

etc,Proposedsolutionidentifyingtherequirementsandbuildin

garobustautomationframeworkcanhelpindoingcomprehensi

vetesting.Inordertokeepupwiththepaceofproductdevelopme

ntanddeliveryitisessentialtoimplementeffective,reusabletest

automation.Properlyplannedandimplementedautomatedtest

ingcansignificantlylowerprojectriskandcost.Ifautomationis

welldesignedandimplemented,itwillnotonlyreducetheriskof

thecurrentproject,butcanactuallyreducetheriskandcostoffut

ureprojects.TheROIfortestautomationiseasytoestablish.Aut

omationFrameworkprovidesawaytodriveproductivityandfo

stercodereuse,ultimatelyenhancingthequalityofresulting

wever,alotwoulddependonhowtheskillsofthetesterandhowt

hebigdataenvironmentissetup.Andhaveidentifiedsomemajo

rchallengesregardingbigdatasupportingopensourcetools

ttherearestillsomechallengeswithnomitigationstrategies.Ou

rfutureresearchwillconcentrateondevelopingamorecomplet

eunderstandingofchallengesassociatedwithbigdataand
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leteTestAutomationframeworkwhichincludesmaintenances

ofperformancetesting. 
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