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ABSTRACT

Often,thepriordefectdataofthesameprojectisunavailable;researchersthoughtwhetherthedefect
dataoftheotherprojectscanbeusedforprediction.Thismadecrossprojectdefectpredictionanopen
researchissue.Inthisapproach,thetrainingdataoftensuffersfromclassimbalanceproblem.Here,
theworkisdirectedonhomogeneouscross-projectdefectprediction.Anovelensemblemodelthat
willperformindualfoldisproposed.Firstly,itwillhandletheclassimbalanceproblemofthedataset.
Secondly,itwillperformthepredictionofthetargetclass.Forhandlingtheimbalanceproblem,the
trainingdatasetisdividedintodataframes.Eachdataframewillbebalanced.Anensemblemodel
using themaximumvotingofall randomforestclassifiers is implemented.Theproposedmodel
showsbetterperformanceincomparisontotheotherbaselinemodels.Wilcoxonsignedranktestis
performedforvalidationoftheproposedmodel.
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1. INTRoDUCTIoN

OneofthevitalactivitiesandyetcostlyintheSoftwareDevelopmentProcessisSoftwareTesting.
Itismandatoryandfundamentaltomanageallthelimitedresourcestheauthorshaveinthepresent
outlinelikeworkforce,time,monetaryetc.Toidentifythepartofsoftwarethataremorelikelyto
produceerrorandalsorequiresconsiderations,softwarepredictionmodelsareusefulinthisscenario.
Software defect prediction is one of the most heated topics at present in Software Engineering
domain.Studiesfromthepredictionmodelsstatesthatpastdataonsoftwarebugsinthatparticular
softwareprojectcanpredictdefectsinitsupcomingimprovisedversions.Thisapproachistermedas
Within-ProjectDefectPrediction(WPDP).Theaspectofthetrainingdataandthemachinelearning
techniquesareusedtoimpelandconsumetheconjecturingpowerofSoftwaremodel.TheWPDP
examinethedefectconjecturemodelsthattakeuptheprecedingdata,buttheclearpastrecordsof
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thedataaremaintainedonlybyfewcompanies.Within-ProjectDefectPredictionhasadrawback
whenaprojecthasonlylimitedhistoricalbugrelateddataduetowidepertinenceofCross-Project
DefectPrediction,ithasbeentheattractionfortheresearchersasitreuniteandcollecttrainingset
oftheexistingmodels.

To solve this mentioned problem, researchers have tried to apply defect prediction in cross
projectsbybuildingthemodelsforoneprojectandpredictingtheotherproject.Thisapproachis
knownasCross-ProjectDefectPrediction(CPDP).ThemainaimofCPDPistopredictbug-prone
instances(suchasclasses) inaprojectbasedonthedatacollectedfromotherprojects.CPDPis
broadlyclassifiedintoHomogeneousandHeterogeneousCPDP.Whenthesourcetrainingproject
hasthesamesetoffeaturesasoftargetprojectitisknownasHomogeneousCPDPwhereaswhen
thetargetandthesourceprojecthasdifferentmetricsorfeaturesthenitistermedasHeterogeneous
CPDP.ThefeasibilityandpotentialusefulnessofCPDPbuiltwithanumberofsoftwaremetrics
havebeenvalidated,buthowtoimprovetheperformanceofCPDPmodelsisstillanopenissue.
Throughvariousstudiesithasbeenalsoconcludedthatsuitabletrainingdatasetselectioncanalso
improvetheperformanceofthemodelindefectprediction.Hencetrainingdataselectionfromwidely
availablepublicrepositories isanimportantresearcharea inCPDP.Sincedata iscollectedfrom
differentprojectsinCPDPthereforethereisanimbalanceinthenumberofdefectiveandnondefective
instances.Thisleadstoimpropertrainingoftheclassificationmodel.Suchmodelsareusuallybiased
innaturetherebyimpactingtheperformanceofprediction.Figure1showsthedifferencebetween
WPDP,HomogeneousandHeterogeneousCPDP.

Theobjectiveof thiswork is toproposeanoveldefectpredictionensemblemodel thatwill
performinabi-foldmanner.Firstly,itwillhandletheimbalancenatureofthedataset.Itwillpartition
thetrainingdataintosevendatawhereeachdataframewillhaveapproximatelyequalnumberof
defectproneandnondefectproneclasses.Eachofthesevendataframeistrained.Anensemble
modelbasedonthemaximumvotingofthesevenRandomForestismodeled.Secondly,thisproposed
modelwillperformcrossprojectdefectpredictionbesideshandlingtheclassimbalanceproblem.7
foldcrossvalidationisperformedtoevaluatethetrainingaccuracyoftheproposedmodel.Finally,
toprovethevalidityofthemodelWilcoxonsignedranktestisperformed.Theresearchquestion
addressedinthispaperis:

RQ.Doestheproposedensemblemodeloutperformtheexistingmodels?
Thesignificantcontributionsofthispaperare:

1. TodevelopamodeltohandletheclassimbalanceprobleminCPDP.
2. Todevelopastandaloneensembleframeworkforcrossprojectdefectprediction.

Theclassificationofthepaperisasfollows:SectionBpresentstheLiteraturereviewinCPDP.
SectionCincludestheinformationonthedatasets,features,classimbalanceproblemandthetarget
class.SectionDhighlightstheproposedensemblemodelthatincludestheflowfromdataacquisition
tomodeling.SectionEstatestheperformancemeasuresthatareusedforevaluationofthemodel.
SectionFdescribestheobservedandvalidatedresults.SectionGconcludesthepaper.

2. STATe oF ART

Projectcompaniesdonotkeeparecordofallthepreviousdefectsoftheprojects.Hencethereare
limitationsofhavingtraineddataformakingapredictionaboutanyproject.Theonlywayistouse
trainingdataofdifferentsimilarprojects,andbytrainingthemodelwiththattrainingdata(from
sourceprojectdefects),predictionsaremadefortargetprojectdefects.Asurveyonthesameisdone
togiveabriefsummaryoftheliteraturereview,toservetheresearchersworkinginthesamearea.
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