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ABSTRACT

Documentingrequirementsspecificationrequiresalotofeffortfromstakeholdersanddevelopers.
Timeandknowledgelimitationsarealsoobstaclesincreatingstructuredrequirementsdocuments.
Previousworksproposedaframeworkforautomatedgenerationofrequirementsspecificationscalled
rule-basedontologyframework(ROF).Therequirementsdocumentationphaseproducestwooutputs:
processmodelingaccordingtothebusinessprocessmodelandnotation(BPMN)standardandsoftware
requirementsspecification(SRS)documentsfollowingtheISO/IEC/IEEE29148:2018standard.Inthis
paper,theauthorsdoperformancemeasurementofROFintheISprojectcasestudywhichincludes
validatingROFprototypebyperforminguseracceptancetest(UAT),measuringeffectivenessby
calculatingnotationerrorandrequirementserror,andmeasuringefficiencybycalculatingthetime
spentinproducingdocuments.Theefficiencyandeffectivenessofbotharemeasuredbycomparing
BPMNgraphandSRSdocumentgeneratedbyROFwithBPMNgraphandSRSdocumentthatare
createdmanuallybythestakeholders.

KeywORdS
Auto-Generation of Requirements Documents, Performance Measurement, Requirements Engineering, Rule-
Based Ontology, Software Requirements Specification

INTROdUCTION

RequirementsEngineeringisanimportantandcrucialprocessinsoftwaredevelopment(Khanet
al.,2015).Itconsistsoffourmainphases:elicitation,documentation,validation,andmanagement.
Elicitation phase gathers the requirements from stakeholders and other sources to refine the
requirementsingreaterdetail.Itisthemostdifficulttaskthatmayincreasetheriskofprojectfailure
(Nisar&Nawaz,2015).

Requirementslistfromelicitationphaseiswrittenusingnaturallanguageorconceptualmodels.
Arequirementsdocumentmustbeeasilyunderstoodbyboththestakeholdersandtechnicalperson
(Verma&Kass,2008),soastoensurethewrittenrequirementsarematchedwiththeorganization’s
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need.Ontheotherhand,therequirementsdocumentmustalsomeettheformalityoftheappropriate
structuretoensurethedeveloperscantranslateitcorrectlyintheprogramminglanguage.Potential
errorsormismatchrequirementswhicharefoundduringcodedevelopmentprocessmightincrease
projectcosts.

Ourpriorstudy(Yanuarifianietal.,2019)proposedaRule-basedOntologyFramework(ROF).
ROFcoverstwophasesofRequirementsEngineeringwhichareelicitationanddocumentation.In
elicitationphase,initialrequirementsarecollectedusingthegapidentificationmethodthatinvolves
stakeholders anddevelopers.ByusingKano’smodel, weperform requirements prioritization to
determinewhichrequirementsneedtobeeliminatedandwhichrequirementswillbeimplemented.
ThefinalrequirementsarethenstoredinanontologytaxonomycalledRequirementsOntology(RO).
ByusingROasinput,theROFautomaticallygeneratestwotypesofrequirementsdocuments;asemi-
formalmodelingdocumentinBusinessProcessModelandNotation(BPMN)graphandaSoftware
RequirementsSpecification(SRS)documentinISO/IEC/IEEE29148:2018template.

The application of ROF aims to increase effectiveness and efficiency of requirements
documentation and minimize the risk of making human mistakes when preparing documents
manually.AllROFphasesareimplementedasROFprototypefunctionalitiesandusedtodevelop
Workload Management Applications as a case study. The aim of this paper is to ensure ROF
objectivesareachieved,bymeasuringROFperformancewiththreetasks.Thefirsttask,wevalidate
theprototypeROFtoensurestakeholdersreceiveallfeaturesandconfirmtheresultsbyconducting
aUserAcceptanceTest(UAT)bytestingend-to-endfunctionality.Thesecondtask,measurement
of effectiveness, is doneby countingnotation and requirements error.The third task, efficiency
measurementisdonebycalculatingthetimeneededtoproducetherequirementsdocument.Lasttwo
tasksaremeasuredbycomparingthegeneratedrequirementsdocumentofROFandtherequirements
documentscreatedmanuallybythestakeholders.

Sectiontwopresentsaliteraturereviewrelatedtotheconceptofrequirementsdocumentand
theevaluationmethods.Sectionthreeexplainstheconcept,implementation,andoutputofROFina
casestudy.Performancemeasurementfortheprototypevalidation,effectivenessmeasurementand
efficiencymeasurementareexplainedinSectionfour.Asummaryoftheperformancemeasurement
resultsandanalysisisdiscussedinSectionfive.Sectionsixpresentstheconclusionsofthispaper.

ReLATed wORKS

Requirements Specification
Specificationofrequirements,asaresultoftheelicitationprocess,needstobewrittenintheformofa
requirementsspecificationdocument.Thedocumentcontainsdetailsoffunctionalandnon-functional
featuresofthesystemtobebuiltwithoutmentioningtechnicalknowledge.Itcanbewritteninnatural
orinothernotationsuchasagraphicalormathematicalsystemmodel(Sommerville,2016).

BPMNisacommonandwidelyusedmodelinglanguagethatprovidesprocesselementnotation
independently(Braun,2015).Themainpurposeof theconstructionof theBPMNbytheObject
ManagementGroup(OMG)istoprovidenotationthatiseasilyunderstoodbyallteamsinvolvedin
InformationSystem(IS)developmentprojectsstartingfrombusinessanalysts,technicaldevelopers
andendusers(ObjectManagementGroup,2011).BPMNpackagesincludeBPMNcoreelements,
processdiagram,collaborativediagramandconversationdiagram.Inadditiontofullysupporting
businessmodeling,BPMNisalsooneofthenotationthatsupportssemanticexecution(Geigeretal.,
2017)andintegratedextensionmechanism.WritingrequirementsspecificationsinBPMNnotation
canmakeiteasierforbusinessuserstoensuresystemfunctionalityisinaccordancewithcompany
needs.Asfortechnicaldevelopers,systemspecificationsareclearerandcaneasilybetranslatedinto
technicaldesigns.Figure1isanexampleofusingCollaborativeProcessinBPMNnotation.
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