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ABSTRACT

Classificationofsoftwaredefectsisanimportanttasktoknowthetypeofdefects.Ithelpstoprioritize
thedefectstounderstandthecauseofdefectsforimprovingtheprocessofsoftwaredefectmanagement
systembytakingtheappropriateaction.Inthispaper,theauthorsevaluatetheperformanceofnaïve
bayes,supportvectormachine,knearestneighbor,randomforest,anddecisiontreemachinelearning
algorithmtoclassifythesoftwaredefectbasedonorthogonaldefectclassificationbyselectingthe
relevantfeaturesusingchi-squarescore.Standardmetricsaccuracy,precision,andrecallarecalculated
separatelyforCassandra,HBase,andMongoDBdatasets.Theproposedmethodimprovestheexisting
approachintermsofaccuracyby5%,20%,6%,27%,and26%foractivity,defectimpact,target,type,
andqualifier,respectively,andshowstheenhancedperformance.
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1. INTROdUCTION

Softwaredefectclassificationisaverycrucialtasktohelpthesoftwaredefectmanagementprocess.
Thesizeandnumberofsoftwaresystemsareincreasingdaybyday.Thedefectsarebeingreportedby
theusersofthesesoftwaresystems.Classifyingdefectsintoacategoryhelpssoftwaredevelopersto
assignprioritiestothedefects,fasterresolution,analysisofadefectpronemoduleetc.(Endres1975;
Shepherd1993;Wagner2008).Classifyingthesedefectsisatimeconsumingprocesswhichisdone
manuallybysoftwaredevelopers.Inrecentyears,supervisedlearningmethodshavebeenusedto
automatetheprocessofdefectclassificationusingorthogonaldefectclassification.

Orthogonaldefectclassification(ODC)(Chillaregeetal.19921996)wasdevelopedbyIBMin
the1990stoprovidemeasuringsoftwareprocessbyextractingvaluableinformationfromdefects.
Itactsasabridgebetweendefectmodelingandcausalanalysis.Itgroupsdefectsbasedontheir
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impact, trigger, activity, target, type, source,qualifier andage.ODCdefect impact specifiesa
userexperiencewhenadefectoccurs.Defectimpactisfurtherclassifiedintousability,reliability,
standard,install-ability,securitymaintenanceetc.Inrecentyearsmanyworkshavebeenfocusedon
orthogonaldefectclassificationthattriedtocategorizethedefectsbasedonODCattributes.ODC
hasbeensuccessfullyusedbymanyorganizationstoimprovetheirprocessofsoftwaredevelopment
(Butcher 2002;Soylemez and Tarhan 2013;Bridge and Miller 1998;Mays et al. 1990;Lutz and
Mikulski2004;Zhengetal.2006).

InthispaperwehaveevaluatedfiveclassifiersnamelyNaïveBayes,SupportVectorMachine,
KNearestNeighbor,RandomForestandDecisionTree.

Inbrief,themaincontributionsofthispaperare:

• Defectcategorizationfromunstructuredtextprovidedinthedescriptionfieldofdefectreports
for4096defectsfromthreedatasetsMongoDB,CassandraandHBase

• Selectionofmostrelevantfeaturesusingchisquarescore
• EvaluatetheperformanceofNaïveBayes,SupportVectorMachine,KNearestNeighbor,Random

ForestandDecisionTreedatasetwiseandwithwholedata

The rest of this paper is organized in various sections. Section 2 presents the background
studies, definitions and relatedwork focuseson softwaredefect categorizationusingorthogonal
defectclassification.Thenextsectiondiscussesthedataset.InSection4,wedefinetheproblemand
explainourproposedapproach;theresultsarediscussedinsection5incomparisonwithanexisting
approach.Section6discussesthethreatstovaliditytoourwork.Lastsectionconcludesthispaper
withconclusionandfuturescope.

2. BACKGROUNd ANd ReLATed wORK

ThedefinitionofdefectgivenbyIEEEstandard(Board1993)is“deficiencyinasoftwareproduct
whenthatproductdoesnotmeetitspredefinedspecificationsorrequirements,andeitherneedsto
bereplacedorrepaired”.Adefectreportcontainsvariousfieldslikebugid,description,summary,
severity,priority,numberofcomments,URLetc.Defectreportsaregenerallygeneratedthrough
abugreportingsystemforeachdefect.Softwaremanagersuseabugreportingsystemtotrackthe
bugsforreportingandassigning.Inthiswayithelpstospeedupandimprovetheprocessofsoftware
projectmanagement.Intheliterature,severalworkshasbeenfoundrelatedtoclassificationof
softwaredefects(Maysetal.1990;SchneidewindandHoffmann1979;OstrandandWeyuker1984;
BasiliandPerrcone1984;Grady1992)Variousmodelsandtheframeworkhavebeenproposedto
understandandimprovetheclassificationprocess.(Wiseman,Y.2005)wroteaboutthebugsin
operatingsystemsandmayhavedifferentclassificationandcategories.HPdevelopedaclassification
taxonomy(FreimutandKetterer2005)whichcategorizesthedefect’ssourceonthebasisoftheir
type,originandmode.Someworksrelatedtoimprovingtheprocessofsoftwaredevelopmenthas
beenfoundsuchas(KumareshandBaskaran2010;Zhi-boetal.2011).Inrecentyearsa lotof
researchworkhasbeenproposedtoautomatetheprocessofsoftwaredefectcategorizationbased
onorthogonaldefectclassification.

(ThungandJiang2012)proposedasoftwaredefectclassificationmethodologybasedonsupport
vectormachine.Theauthorsclassifythedefectsbasedonorthogonaldefectclassificationattributes.
Theproposedmethodologycategorizesthedefectbroadlyinthreecategoriescontrolanddataflow,
structuralandnon-functional.Theapproachextractsrelevantinformationfromthedefectreportsand
classifiesmanuallyinthedefinedthreecategories.Theproposedapproachachievesanaccuracyof
77.8%withtotal500defectreportsweretakenfortheexperimentalwork.(Zhouetal.2016)propose
amultistageapproach,atfirststagetextminingtechniquesareappliedonthesummaryfieldofbug
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