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ABSTRACT

Emphasisonknowledgeandinformationisoneofthechallengesofthe21stcenturytodifferentiate
theintelligentbusinessenterprises.Enterpriseshavetodeveloptheirorganizationinordertocapture,
manage,anduseinformationinacontextofcontinuallychangingtechnology.Indeed,knowledge
andinformationarecompletelydistributedintheinformationnetworkofthecompany.Inaddition,
knowledgeis,bynature,heterogeneous,sinceitisprovidedfromdifferentinformationsourceslike
thesoftware, thetechnicalreport, themeetingstatements,etc.Theauthorspresent inthisarticle
the architecture of a multi-agent system, which allows the capitalization of the distributed and
heterogeneousknowledge.Theythenpresenthowtheagentshelpbusinessexpertstodesignontologies
indetailingthisproblemandhowtheagentsextractknowledgefromdifferentuserdatabasesby
usingasemanticapproach.

KeywORDS
Agent-Based Modeling, Knowledge Management, Ontology, Semantic Approach

INTRODUCTION

The industrial interest in methodologies and tools enabling capitalization and management of
distributedandheterogeneousknowledgegrewstronger,especiallyindesigningcomplexproducts
within an extended enterprise. The development of these complex products involves a multi-
disciplinary team(mechanics,automation,designers,engineersandtechniciansmethods,etc.) to
workcollaborativelytodesign,developandindustrializethisproduct.Intheseprojectsenvironment,
Knowledge is heterogeneous, since it comes from different sources. Rahman in (Rahman 2016)
highlightstheimportancetodevelopthebestpracticetomanagedata,informationandknowledge.
Knowledgeisalsodistributedthroughouttheenterprisenetworksinceeachprofessionalactoruses
hisownsoftwaretoolconnectedtotheentirecorporatenetwork.

The establishment of knowledge management system is strategic for companies. These last
years’provethatthefactofnotmanagingknowledgeisalossofcompetitiveness.Buttheknowledge
managementof thecompanyisquitecomplexbecause itdoesnotconsistonlyofcollectingand
disseminatingknowledgethroughtheapplicationofnewtechnologies.Indeed,accordingtoErmine
(Ermine2010),Itisalong-termprogramthatstartsfromastrategicintent,whichrequiresagood
analysisofthenatureofknowledgeandknow-howofthecompanyandwhichledtothedevelopment
ofvariousandadapted tools.TheconfirmationmadebyErmineproves that themechanismsof
knowledgemanagementarecomplex.
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Inadditional,insideanengineeringproject,theknowledgeisprovidedfromdifferentinformation
sources(multitudeofprofessionalsoftwaretools,severaldifferentdatabases,etc.)whicharedistributed
alloverthenetworkofthecompany.Moreover,thepopulationoftheprojectsactorsis,bynature,
heterogeneousanddistributed.Thus,weproposetheuseoftheagentparadigmthathasprovedits
effectivenessinsolvingcomplexproblemsininformationenvironmentswhereentitiesarebynature
heterogeneousanddistributed.

We have identified four complex problems in our knowledge management approach; the
knowledge bases definition by the experts, the knowledge identification and research inside the
enterprisenetwork,theknowledgebroadcastandevaluationbytheprofessionalactorsandthereuseof
theknowledgeduringprofessionalactivities.Allthesecomplexproblemsaretreatedbyfourdifferent
agentscommunities,whichrepresentfourpartsoftheknowledgemanagementsystem.

Thefirstpartofoursystemisanontologyeditor,whichallowstoprofessionalexpertstocreate
thestructureoftheirknowledgebasei.e.todefinealltheknowledgetheywanttocapitalizeandthe
relationsbetweenthem.Sincethecreationofconceptsinontologyisdescribedinnaturallanguage,
eachpersoncandefinethesameconceptdifferently.Indeed,wefaceheretheproblemthatbusiness
expertcanaddaconcepttotheontologywhichdoesn’tmatchexactlywiththecontentofthedatabase
ofthebusinessapplication,butitmatchesasynonymforinstance.Forthatreason,weneedasystem
thathelpstheseprofessionalexpertsincreatingontologiesthatfitwiththeexistingdatabases.

Thispaperdescribesourworktohelpprofessionalexpertsincreatingtheirontologieswithour
knowledge-basedsystem.ThisfirstpartofthesystemiscalledOCEAN,whichistheontologycreation
package.Thispaperisorganizedasfollows:afterapresentationofsomeworksontheapplication
ofmultiagentssystem(MAS)todevelopaknowledgemanagementsysteminsection2,section3
introducesourMASapproachtosupportKMinOCEANplatformandthecontributionofthissystem.
AttheendwedescribetheresultsofanexperimentbyusingOCEANinanindustrialcontext.

AGeNTS AND ONTOLOGIeS TO MANAGe HeTeROGeNeOUS 
AND DISTRIBUTeD KNOwLeDGe

OCEANisamulti-agentsystemaimingtosupporttheknowledgemanagementprocesswithfour
functionalities;theknowledgedefinition,theknowledgeextraction,theknowledgeevaluationand
theknowledgereuse.WepresentinthissectiontheinterestofusingaMAStosupporttheknowledge
managementprocess.

MAS Used in Knowledge engineering
Theaimofknowledgeengineeringistogather,study,organizeandrepresentknowledge.Multi-agent
systemshavealreadyprovedtheirefficiencytosupportsuchtasks.Klusch(Klusch,1999)madealist
oftheservicesthatamulti-agentsystemcanofferinaknowledgemanagementapproach:

• Search,acquire,analyseandclassifyknowledgecomingfromvariousinformationsources;
• Give information to human and computing networks once usable knowledge is ready to be

consulted;
• Negotiateonknowledgeintegrationorexclusionintothesystem;
• Giveexplanationtothequalityandreliabilityrelatedtotheintegratedknowledge;
• Learnprogressivelyallalongtheknowledgemanagementprocess;

Such servicesaremostly implemented tocreate twoMAScategoriesdevoted toknowledge
management.ThefirstMAStypeisbaseduponanagentcooperationtosolvecomplicatedproblems
relatedtoknowledgetypes.SomeoftheseMASwerecreatedascomplementarytoolsininformation
management(workflow,ontologies,informationresearchsystemsandsoon)todesignplatforms
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