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ABSTRACT

Inthispaper,theauthorsintroducethenovelconceptofintent-basedcodesearchthatcategorizes
code search goals into a hierarchy. They will explore state-of-the-art techniques in source code
searchcoveringvarioustools,techniques,andalgorithmsrelatedtosourcecodesearch.Theywill
survey thecodesearch field through thecoreusecasesofcodesearchsuchascode reusability,
codeunderstanding,andcoderepair.Theyproposeauserintent-basedtaxonomybasedonthecode
searchgoals.Thecodesearchgoaltaxonomyisderivedbasedondeepanalysisofliteraturesurvey
ofcodesearch,andthetaxonomyisvalidatedbasedontheirexclusivedevelopersurveyconductedas
partofthispaper.Thecodesearchgoaltaxonomyisbasedonlogicalcategorizationofcodesearch
goalsandsharedcharacteristics(querytype,expectedresponse,andsuch)foreachofthecategories
inthetaxonomy.Thepaperalsodetailsthelatesttrendsandsurveysthecodesearchtoolsandthe
implicationsontooldesign.
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1. INTRodUCTIoN To SoURCe Code SeARCH

Source Code search primarily involves searching internal or external code base to match the
searchqueryinput.Softwaredeveloperssearchforrelevantcodeduringvariousphasesofsoftware
developmentlifecycleandwhileimplementingacodechange(Sadowskietal.,2015)orduringthe
startofnewfunctionalitydevelopment.Sourcecodesearchmainlyinvolvessearch,evaluation,retrieval
andapplicationofthesourcecodefromvarioussourcestosolveadevelopmentproblem(Hummel&
Atkinson,2006).52%ofpeopleusegeneralpurposesearchenginestofindreusablesoftware(Hucka
&Graham,2016).Othersourcesofinformationareaskingcolleagues(45%),literaturesurvey(34%),
socialsites(25%),publicsoftwarerepository(21%)andmailinglist(12%)(Hucka&Graham,2016).

Developers like to look at existing working code sample and use it as reference for their
developmentneeds.Withvastamountofcodeavailableonweb,wecouldusewebasasourcecode
repository(Hummel&Atkinson,2006).Thoughcodereusabilityistheprimarypurposeofcode
search,developersalsousesearchtoolforotherthingssuchascodeunderstanding,coderepair(Ke
etal.,2015),impactanalysisandsuch.Wearegoingtolookatthemainmotivationsforcodesearch
incomingsections.
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Availability of Free and open source software (FOSS) has further increased the scope and
effectiveness of code search (Rao, 2013) and helps in code implementation (Gallardo-Valencia,
2013).TheemergenceofSocialmediaplatforms,Web2.0technologieshasgivenrisetoanewsetof
codesharingplatformssuchasStackOverflow(Ponzanellietal.,2014),YouTube,YahooAnswers,
Facebookquestions,Quoraandsuch(Barzilayetal.,2013).Theseplatformsmainlyharness the
collectiveintelligenceofthecrowdthroughusers’activeparticipationandcontribution.Publiccode
repositoriessuchasGitHub,BitBucket,SourceForgeandsuchalsoproviderichsourceofreusable
code.Moderncodesearchenginesleveragethecrowdsourcedcodesourcestomatchtherelevant
searchresults.

1.1 Contribution of This Paper
Givenbelowarethehighlevelcontributionsofthispaper:

1. Thepaperdoesextensiveliteraturesurveyofcodesearchgoalsandintroducesthenovelconcept
of“intent-basedcodesearch”anddefinesthetaxonomybasedonsearcher’sintent/searchgoals.
Intentbasedcodesearchidentifiestheprimarysearchgoal(codereuse,codeunderstandingor
coderepair)andcustomizesthesearchprocess(indexing,matching,resultdisplay)basedonthe
identifiedsearchgoal.Foreachofthegoalswehaveidentifiedthesubgoals,searchmethods,
querytypes,andquerymatchingandtechniquesavailableinstateofthearttools.

2. Analysisofchallengesandgapswiththestateoftheartineachofthecodesearchgoals.
3. Wehaveconductedadevelopersurveyaboutcodesearchtore-validatethecodesearchgoal

taxonomycategoriesandthepaperdiscussesthehighlevelfindingsfromthedevelopersurvey.
4. Wehaveanalyzedandidentifiedtheimplicationsofcodesearchgoalsonsearchtooldesigners

andhaverecommendedthekeyfeaturesneededbasedontheanalysis.
5. Thepaperprovidescomprehensivesurveyofkeycodesearchtoolsalongwiththeirdetailssuch

asmatchingtechniques,rankingalgorithmsused,UI,datasourceandsuch.
6. Thepaperelaboratesthekeymetricsthatareusedforevaluatingthequalityofcodesearchresults.
7. Compilationoftrendsandpotentialresearchtopicsintheareaofcodesearch.

Note:Wehaveused“codesearchgoals”and“userintent”synonymouslyinthispaper.

2. ReLATed woRK ANd MoTIVATIoNS 

Onthewebsearchfront,researchershavedevelopedthetaxonomybasedongoalsandqueries.Broder
(2002)developedataxonomyofgenericwebsearchbyminingthelogofawebsearchengine(Broder,
2002).Thetaxonomydefinedhighlevelcategoriesthatreflectedusers’intent.Broadlythesearch
querieswerecategorizedasnavigationalqueries(tosatisfytheusersseekingaspecificinformation),
informationalquery(tosatisfytheuserswhowanttounderstandmoreaboutatopic)andtransactional
query (to facilitate theusers’ interactionwith thewebsite).RoseandLevinson (2004) (Rose&
Levinson,2004)builtuponBroder’sworktofurtherelaboratethecategoriesandbuiltataxonomy
ofsearchgoalsandintroducedvarioussub-categoriesforeachofthethreebroadcategories.Miliet
al.(Milietal.,1998)surveysthemethodtostoreandretrievethesoftwarelibrariesforreuse.The
authorscharacterizesoftwarelibrariesintocategoriessuchasInformationretrievalmethods(based
oninformationstoredinthesoftwarecomponents),descriptivemethods(basedonrelevanceofthe
keywords),Operational semantics (basedondifferentiating featuresof the software),Denotional
semantics(basedondenotionalsemanticsofthesoftware),Topologicalmethods(basedonfeature
matching)andStructuralmethods(basedontheirstructure).

Inthecodesearchspace,severalsurveys(Gallardo-Valencia&Sim,2011)(Simetal.,1998)
(Russo&Umarji,2008)(Sadowskietal.,2015)(Hucka&Graham,2016)aimtounderstandthe
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