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ABSTRACT

Ascientificsoftwareecosystemaimstointegrateallstagesofanexperimentanditsrelatedworkflows,
inordertosolvecomplexproblems.Inthisvein,inordertoassuretheexperimentproperexecution,any
modificationthatoccursmustbepropagatedtotheassociatedworkflows,whichmustbemaintained
andevolvedforthesuccessfulconductionoftheresearch.Onewaytoensurethiscontrolisthrough
configurationmanagementusingdataprovenance.In thiswork, theauthorsusedataprovenance
conceptsandmodels,togetherwithontologiestoprovideanarchitectureforthestorageandquery
ofscientificexperimentinformation.Consideringthearchitecture,aproofofconceptwasconducted
usingworkflowsextractedfromthemyExperimentrepository.Theresultsarepresentedalongthe
paper.
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1. INTRodUCTIoN

Ascientific experiment is defined as a series of interconnectedoperations (Gobleet al., 2010),
whichcanbeexecutedusingoneormoreworkflows.Ascientificworkflowisamodelortemplate
thatrepresentsasequenceofscientificactivitiesimplementedbytoolsinordertoreachacertain
objective(Deelmanetal.,2009).Thewideadoptionofscientificworkflows,asamechanismto
aggregateexistingservices,hasradicallyrevolutionizedthewayscientistsconducttheirexperiments,
sinceworkflowsallowtogatherevidencefororagainstahypothesis,andstilldemonstrateaknown
fact(Belhajjameetal,2011).

Accordingto(Nardi,2009),usersofscientificworkflows,mostofthetime,workinaspecific
fieldofresearchanddonotalwayshaveacomputerscienceadequatetraining.Often,theybegin
anapplicationbycopyinganexistingworkflowandthenadjustingittotheirneeds.Inthisvein,
anotherimportantissueisthelossoftheresearcher’sknowledgeabouttheexperiment(Marinhoet
al.,2012),duetothedelegationoftaskstocomputersthatusuallyperformisolatedactions,without
documentation. Thus, to represent and support the development of a scientific experiment, it is
necessarytoregistertheassociatedworkflowsandtheirvariations,sincetheycanbemodifiedduring
theresearch(Mattosoetal.,2010).
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Onewayofstoringthisdataistouseprovenancemodels(Bunemanetal.,2001),storingdata
producedfromscientificworkflows(Sirqueiraetal.,2016).Theuseofprovenancedataallowsthe
scientisttocomposenewworkflowsbasedonthereuseofdatafrompreviousones.However,only
provenancedatausedinisolationdoesnotallowadequatecontroloftheexperimentanditsassociated
workflows,makingitdifficulttomanagetheexperimentasawhole.AccordingtoHasanetal.(2007),
itisnecessarytouseindependenttoolstomanagetheexperimentandanalyzeitsdata,considering
thatScientificWorkflowManagementSystems(SWMS)donothavethisfunctionality.Itconsiders
onlytheresearcherresponsiblefortheworkflow(Pereiraetal.,2009),providingnocollaboration
mechanism,distributionandreusesupport.Thisadditionaldata,i.e.,workflowversions,associated
workflows,relatedexperiments,andresultsareimportantforthepublicationoftheexperiment.

In thiscontext, theobjectiveof thiswork is to treatconfigurationmanagementofscientific
workflowsthroughouttheexperimentlifecycle,basedonthemaintenance,evolution,andreuseof
experiment´sdatatoimprovetheexperimentationprocessanditsuseinotherrelatedcontexts.Since
eachphaseofthescientificexperimentcyclepresentsspecifictasks,andeachmodificationonthe
executionofataskgeneratesnewversionsoftheworkflow(Sirqueiraetal.,2016),weconsiderthis
controlessentialfortheproperexecutionandcontrolofascientificexperiment.Thisarticledetails
theE-SECOProVersionapproach,whichextendstheE-SECOecosystem(Freitasetal.,2015),to
controlandmanagescientificworkflowsrelatedtoagivenexperiment,usingprovenancedataand
ontologies.Inthisvein,theresearchquestioncanbedefinedas:IsE-SECOProVersionarchitecture
capabletoderivemaintenanceandevolutioninformationfromexperimentsandrelatedworkflows?

ConsideringFigure1,whichdetailstheexperimentationlifecycleoftheE-SECOProVersion
approach,theconfigurationmanagementisperformedbythemodule“ConfigurationManagement”,
whichencompassthewholeprocess.

Considering other similar works, such as myExperiment (Goble et al., 2010), CrowDLabs
(Callahan,2006)andSimiFlows(Silvaetal.,2010),thedifferentialofE-SECOProVersionapproach,
areon1)theresearchaccesstoworkflowsrepositories,2)storageofthedataconsumedandgenerated
bytheexperimentandworkflowsand3)thedataanalysisfunctionalities,consideringconfiguration
management techniques. All the information is captured through web services and stored in a
repository,allowingthequeryofprovenancedata,andanalyzesusingontologiesandinferenceengines.

This article has 7 sections besides this introduction. Section 2 presents the background of
thisresearch.Section3detailstherelatedworks.Insection4,ananalysisofscientificworkflows
repositoriesispresented.InSection5,theE-SECOProVersionplatformispresented,detailingits
architecture.Section6providesanevaluationoftheplatformand,insection7,ananalysisofthe
results.Finally,section8presentstheconclusions.

2. BACKGRoUNd

Softwaremaintenanceactivityischaracterizedbytherevisionofadeliveredsoftwareproduct,for
errorcorrection,performanceimprovementorproductadaptationtoanewenvironment(Sommerville,
2003).In thiscontext,Lehman(1996)presents the“SoftwareEvolutionLaws”,whichaddresses
eightaspects,usuallyobservedinasoftwarelifecycle.Itisnottheintentionofthisworktodiscuss
theevolutionlaws,however,someaspectscanbeappliedintheexperimentationmaintenanceand
evolutioncontext,suchas:1)the“LawofContinuousChange”,whichestablishesthatallsoftware
mustbemodifiedcontinuouslyoritwillbecomelessuseful.Applyingtotheworkflowcontext,asthe
researchprogresses,workflowstendtorequireevolutiontoremainuseful;2)The“LawofIncreasing
Complexity”,whichdefines thatwith theevolutionprocess, thestructure tends tobecomemore
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