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ABSTRACT

GitHubisthemostcommoncodehostingandrepositoryserviceforopen-sourcesoftware(OSS)
projects.Thankstothegreatvarietyoffeatures,researchersbenefitfromGitHubtosolveawiderange
ofOSSdevelopmentchallenges.Inthiscontext,theauthorsthoughtthatwasimportanttoconducta
literaturereviewonstudiesthatusedGitHubdata.Toreachthesestudies,theyconductedthisliterature
reviewbasedonaGitHubdatasetsourcestudyinsteadofakeyword-basedsearchindigitallibraries.
SinceGHTorrentisthemostwidelyknownGitHubdatasetaccordingtotheliterature,theyconsidered
thestudiesthatcitethisdatasetforthesystematicliteraturereview.Inthisstudy,theyreviewedthe
selected172studiesaccordingtosomecriteriathatusedthedatasetasadatasource.Theyclassified
themwithinthescopeofOSSdevelopmentchallengesthankstotheinformationtheyextractfrom
themetadataofstudies.Theyputforwardsomeissuesaboutthedatasetandtheyofferedthefocused
andattention-grabbingfieldsandopenchallengesthatweencouragetheresearcherstostudyonthem.
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INTRODUCTION

ThankstodistributedversioncontrolsystemssuchasGit,Mercurial,etc.,open-sourcedevelopment
platformshavereachedaconsiderablenumberofusers.Themostcommonof theseplatformsis
GitHub(basedongit).GitHubhasbecometheworld’slargestcodeserverwithmorethan40million
developershostingandcollaboratingover100millionrepositories.

OnplatformssuchasGitHub,thedevelopmentprocessisdistributed.Developerscanparticipate
inaproject,contribute,discussbugswitheachother,andwritecommentsaboutcodefromvarious
locations.Inthisway,aconsiderableamountoftextual,numericalandnetworkorcollaboration-based
featuresabouttheprojectsanddevelopersareextractedfromtheplatform.Besides,GitHubincludes
manysocialrelationsamongusersorprojects.GitHubisthemostcommoncodehostingandrepository
serviceforopen-sourcesoftwareprojects.Fortheresearchersthatfocusonsoftwareengineering,the
contentofthisplatformprovidesmanyvaluablesources.Mostofthestudiesaboutthisdomainuse
GitHubasadatasourcebecauseofeasytoaccess,amountofdata,anddiversityoffeatures.Inthis
context,wethinkthatisimportanttoconductaliteraturereviewonstudiesthatusedGitHubdata.
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ThereareseveraloptionstoreachGitHubdata.Inasurveystudywhichisgiventheusageratesof
GitHubdataset,theyaddressedthatthemostuseddatasetisGHTorrent(34%)inthearticlesthatare
reviewedaccordingtothecertaincriteria(Cosentino,Luis,&Cabot,2016).InCosentino’ssystematic
mappingstudy,theGHTorrentdatasetisintheleadwitha41\%userate(Badashian,Shah,&Stroulia,
2015;Cosentino,CanovasIzquierdo,&Cabot,2017).Intheanotherstudy,GHTorrentisthemost
citeddataset(Kotti&Spinellis,2019).TheGHTorrentdatasetwasdevelopedbyGeorgiosGousiosin
thesoftwareengineeringdepartmentatDelftUniversityofTechnology(Gousios,2013).Thedatasetis
generatedbysystematicallycrawlingwiththeGitHubAPIandincludesinformationaboutallpublic
projectsandusersontheplatform.GHTorrentstoressomeinformationaboutrepositories,projects,
issuedescriptions,comments,andpullrequest(PR)conversationsin26relationaltablestotally.

Wesawfromothersystematicliteraturereview(SLR)papersthatsomestudiescanbemissed
whenreviewingwithatext-based(keyword)searchfromsearchenginesordigitallibraries.Because
ofthat,toreachthestudies,weconductedthisliteraturereviewbasedonaGitHubdatasetsource
studyinsteadofakeyword-basedsearchindigitallibraries.DuetoGHTorrentisthemostwidely
knownandusedGitHubdatasetaccordingtotheliterature,weconsideredthestudieswhichcitethis
datasetforthesystematicliteraturereview.

Inthisstudy,weofferedtofindoutthetopicsofallstudiesandclassifiedthem.Wefocusedon
thestudieswiththecontextofopen-sourcesoftwaredevelopment.Wedividedthestudiesintosome
categoriesandchallenges.Besides,somedistributions(type,venue,year,method,data,topic)have
beenobtainedfromthestudiesthatusedthedataset.Weshowwhichchallengesarementionedin
thestudiesandhoweachstudyisusingthedataset.Thus,wehopethestudyguidedtheresearchers
whointerestinsoftwareengineeringchallengeswithopen-sourcesystems.Weformedthisreview
followingtheseresearchquestions:

RQ1:Whatarethetrendsofopen-sourcesoftwaredevelopmentchallenges?
RQ2:Whatarethehandicaps/consofGHTorrent?
RQ3:Whataretheopenchallengesthathavenotyetbeenstudiedwiththisdataset?

Inthiscontext,wereviewedthearticleswhichuseGHTorrentandofferedasystematicmapping
study.Weapplied3phasedsystematicliteraturereviewprotocolassuggestedbyKitchenham(Brereton,
Kitchenham,Budgen,Turner,&Khalil,2007).Firstly,wedevelopedareviewmethodusingcitations
ofthemainpaperofthedataset.Then,weconductedareviewasextracttrendtopicsfrommetadata
ofstudiesandmadeassessments.Finally,werevealedsomediscussionsandopenchallenges.The
protocolanddetailsaregivenFigure1.Weusedacross-checkedmechanism(twooftheauthors)
whilefindingstudiesandclassifyingthem.

MeTHODOLOGy

Developing Review
IntheseotherSLRstudies,theynoticedthatsomestudiescanbemissedwhenreviewingwitha
keywordbasedsearchfromdigitallibraries(Khan&Keung,2016;Schreiber&Zylka,2020).Because
ofthat,wefollowedthecitationofthemainstudyofthedataset.Weusedanapplication1toextract
allcitationsof theGHtorrent’sstudy.All3322studieswhichcited themainstudyofGHTorrent
(Gousios,2013)werereviewed.Weappliedexclusioncriteriasimilartotherecentlypublishedan
SLRstudy(Schreiber&Zylka,2020).Weexcludethestudiesthatwerewritteninanylanguage
otherthanEnglish,paidstudies,andreports/books/theses(Table1).Inaddition,thearticlesrefer
GHTorrentonlyasrelatedworksorsimilardatasetwerealsoeliminated.

Afterweappliedtheexclusionprotocol,wereviewed172studies.49ofthestudieswerepublished
injournals,andtheremaining123werepublishedinconferences.
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