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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.
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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.



 

 

19 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/performance-measurement-of-a-rule-

based-ontology-framework-rof-for-auto-generation-of-

requirements-specification/289997

Related Content

From Synergy to Symbiosis: New Directions in Security and Privacy?
Vasilios Katos, Frank Stowelland Peter Bednar (2009). International Journal of

Information Technologies and Systems Approach (pp. 1-14).

www.irma-international.org/article/synergy-symbiosis-new-directions-security/4023

Conducting Action Research: High Risk and High Reward in Theory and

Practice
Richard Baskerville (2001). Qualitative Research in IS: Issues and Trends  (pp. 192-

217).

www.irma-international.org/chapter/conducting-action-research/28264

Boko Haram's Feminization, Minorization, and Cyberization of Terrorism:

Offering the Cyberterrorism Diffusion Model as Anti-Bokoharamism Tool
Adamkolo Mohammed Ibrahim (2021). Encyclopedia of Information Science and

Technology, Fifth Edition (pp. 344-355).

www.irma-international.org/chapter/boko-harams-feminization-minorization-and-cyberization-of-

terrorism/260197

Optimal Preemptively Scheduling for Real-Time Reconfigurable

Uniprocessor Embedded Systems
Hamza Gharsellaoui (2015). Encyclopedia of Information Science and Technology,

Third Edition (pp. 7234-7246).

www.irma-international.org/chapter/optimal-preemptively-scheduling-for-real-time-

reconfigurable-uniprocessor-embedded-systems/112421

Design Patterns Formal Composition and Analysis
Halima Douibiand Faiza Belala (2019). International Journal of Information

Technologies and Systems Approach (pp. 1-21).

www.irma-international.org/article/design-patterns-formal-composition-and-analysis/230302

http://www.igi-global.com/article/performance-measurement-of-a-rule-based-ontology-framework-rof-for-auto-generation-of-requirements-specification/289997
http://www.igi-global.com/article/performance-measurement-of-a-rule-based-ontology-framework-rof-for-auto-generation-of-requirements-specification/289997
http://www.igi-global.com/article/performance-measurement-of-a-rule-based-ontology-framework-rof-for-auto-generation-of-requirements-specification/289997
http://www.igi-global.com/article/performance-measurement-of-a-rule-based-ontology-framework-rof-for-auto-generation-of-requirements-specification/289997
http://www.irma-international.org/article/synergy-symbiosis-new-directions-security/4023
http://www.irma-international.org/chapter/conducting-action-research/28264
http://www.irma-international.org/chapter/boko-harams-feminization-minorization-and-cyberization-of-terrorism/260197
http://www.irma-international.org/chapter/boko-harams-feminization-minorization-and-cyberization-of-terrorism/260197
http://www.irma-international.org/chapter/optimal-preemptively-scheduling-for-real-time-reconfigurable-uniprocessor-embedded-systems/112421
http://www.irma-international.org/chapter/optimal-preemptively-scheduling-for-real-time-reconfigurable-uniprocessor-embedded-systems/112421
http://www.irma-international.org/article/design-patterns-formal-composition-and-analysis/230302

