
　
第 46卷　增刊 2

2007年　12月

中山大学学报 (自然科学版 )

ACTA　SCIENTIARUM　NATURALIUM　UNIVERSITATIS　SUNYATSENI
Vol.46　Sup.2
Dec.　2007

　

InteropMasterProgrammeonInteroperabilityof
EnterpriseSoftwareandApplications

＊
＊

CHEND
1
, DOUMEINGTSG

2
, VALLESPIRB

1
, BOURRI RESJP

1
, POLERR

3

( 1.IMS-LAPS/GRAI, UniversityofBordeaux, 33405 TALENCECedex, france;

2.GFI, 92442 Issy-les-Moulineauxcedex, France;

3.CIGIP, UniversityPolytechniqueofValencia, Spain)

Abstract:Thispaperpresentsanexperiencecarriedoutin2007 inEuropeunderINTEROPNetworkofExcellencetodevelopacur-

riculumofMastereducationprogrammeoninteroperabilityofenterpriseapplicationsandsoftware(INTEROPAcademicMasterPro-

gramme).Thepaperpresentsthecontentofthismastercurriculumandthemethodologyfortheimplementation.Lessonsleanedandfu-

tureperspectivestofurtherdevelopthismasterunderINTEROPVLab(VirtualLaboratory) areoutlinedandconclusionsaredrawnat

theendofthepaper.
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1　 Introductionandbackground

INTEROP ( InteroperabilityResearch forNet-
workedEnterprisesApplicationsandSoftware), aNet-
workofExcellence( NoE) waslaunchedin2003 under
European6thFrameworkProgrammewiththeaimsto
integrateexpertiseinrelevantdomainsforsustainable
structuringofEuropeanResearchonInteroperabilityof
Enterpriseapplications( Interop, 2003).Morethan50

researchentities( Universities, Institutes, … ) andup
to150 researchersand100 Doctoratestudentsfrom15

EUcountrieswereinvolvedinINTEROPNoE.Atthe
endoftheNoE, INTEROP-VLab( EuropeanVirtual
LaboratoryforEnterpriseInteroperability) , asustain-
ablestructureunderthestatuteofanAISBL( Associa-
tionInternationaleSansButLucratif:anInternational
Associationwithoutprofitablegoals), undertheBel-
gianlaw, wascreatedon16 March2007 assumingand
continuingtheroleofINTEROPNoE.Buildingonthe
assetsofINTEROPNoEfrom42 monthsofintegrating,
jointresearchanddisseminationactivitiesinthedomain
ofEnterpriseInteroperability, INTEROP-VLabisanin-
itiativetodevelopalargescalenetworkedresearch
communityinEuropeandbeyond( alreadyassociating
ChinesePartners).Itisavirtual, distributedandcoor-
dinatedresearchorganisationintheenterpriseinterop-
erabilitydomaincapableofaggregatingandintegrating
existingandfutureresearchlaboratoriestoachievecom-

mongoalssuchasshorteningtheimplementationtime
cycleofinteroperabilitysolutionsinindustryanddevel-
opinghigheducationcurriculaandtraininge-services.
Bymid2008 itisexpectedthatINTEROP-VLabwill
involve12 Poles( includingoneChinesePoleledby
HarbinInstituteofTechnology) , 100 partnersand
morethan 500 researchers.ByjoiningINTEROP-
VLab, theparticipantsaccessaninternationalcommu-
nity, aworkprogrammeandasetofdedicatedre-
sources:acollaborativeplatform, aKnowledgeMap,
anInteroperabilityExplicitKnowledgeRepository, e-
servicesforTrainingandEducation( Master' spro-
grammes) .

2 　 Interop AcademicMasterPro-
gramme

ThissectionpresentsoneoftheimportantIN-
TEROPNoEresults:INTEROPAcademicMaster.This
MasterhasbeenlaunchedduringthelastyearofIN-
TEROPinFebruary2006 (Doumeingts, 2007) witha
callforparticipationandfortheelaborationofthecour-
ses.Thefollowing14 universitieswereinterestedand
gaveapositiveanswertoparticipateintheAcademic
Master:UniversityofBergen( NO) , FacultésUniversi-
tairesNotre-DamedelaPaix, Institutd'Informatique
( BE);NewUniversityofLisbonne/Uninova( PR) ,

UniversityofGeneva( CH) , EcoleCentraledeLille
( FR) , UniversidadJaumeI(ES), StockholmUniver-
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sityandRoyalInstituteofTechnology(SE), Universi-
tyPolytechnicofValencia( ES), UniversityBordeaux
1 ( FR) , UniversityHenryPoincaré Nancy ( FR) ,

TechnicalUniversityofBerlin/IPK( DE) , University
ofHelsinki(FI) , NorwegianUniversityofScienceand
Technology( NO) , andHarbinInstituteofTechnology
( CN) intheframeofthecooperationwithChina.

Finally, fiveuniversitieswereselectedandpartici-
patedtotheMaster: ( 1 ) EcoleCentraledeLille
( Jean-PierreBOUREY) , ( 2 ) StockholmUniversity

andRoyalInstituteofTechnology, DepartmentofCom-
puterandSystemsSciences( PaulJOHANNESSON) ,

( 3 ) PolytechnicUniversityofValencia( RaulPOL-
ER), ( 4 ) UniversityBordeaux1 ( BrunoVALL-
ESPIR), and ( 5 ) HarbinInstituteofTechnology,
SchoolforComputerScienceandTechnology( XUXi-
aofei) .

Thepreparationof11 referencecoursesforthe
Masterhasstarted.Thelistofthecoursesisgivenbe-
lowinFigure1.

Fig.1　ListofReferenceCourses

TheReferenceCourseswerestructuredasasetof
CoreCoursesandasetofOptionalCourses:

- ReferenceCoursesarerelatedtothebasic
knowledgeabouttheInteroperabilityofEnterpriseSoft-
wareandApplicationsresearchdomain.Thisbasic
knowledgeisrelatedwiththeINTEROPdomains:En-
terpriseModelling, Ontology, ArchitecturesandPlat-
formsandInteroperability.Allthesecoursesareman-
datoryforstudentsaimingtoobtaintheMention.

-OptionalCoursesarerelatedtotheadditional
knowledgethatstudentsmayacquireintheInteropera-
bilityofEnterpriseSoftwareandApplicationsresearch
domain.Thisadditionalknowledgeisrelatedwiththe
sevenresearchactivitiesdevelopedintheINTEROP
Project.Thestudentscanchoosesomeofthemtocom-
pletetherequiredknowledgeintheinteroperabilitydo-
main.

TheOptionalCoursesareorientedtoBusinessor
InformationTechnologyprofiles, thenthestudentsmust
chooseinrelationwiththeprofiletheywanttoobtain.
Figure1 showsthelistofCoreandOptionalCourses
andtheirorientation.
2.1　PrincipleoftheMaster

ThefirstPrincipleisnottocreateanewMasterin
EnterpriseInteroperability(EI) buttobebasedonthe
ExistingMasters, theclosesttothereferencecourses
determinedbyINTEROP-NoEandtodelivera“MEN-
TION:ENTERPRISEINTEROPERABILITY” under

theresponsibilityofINTEROP-NoE todayandIN-
TEROP-VLabtomorrow.

ThereferencecoursesinEIarecomposedoffour
coremodulesandsevenoptionalmodules.Infact, this
programmecorrespondstothesecondyearoftheMas-
terwithtwoprofiles:EIBusinessSystemEngineering
( BSE) andEIInformationCommunicationTechnology
( ICT).

Thestrategicplanonthenext5 yearsisforallU-
niversitieslistedintheprevioussection, totransform
thedegreecoursesoftheclosestmastertowardsrefer-
encecoursesinEIproposedbyINTEROP-NoE.IN-
TEROP-NoEmustrecognisethis“closestMaster”.We
expectthatattheendoftheperiodof5 years, thepro-
grammeofthis“closestMaster” oftheseUniversities
willbeidenticalat80%.

So, fortheshortterm ( nextthreetofiveyears)
theEIMasterisbasedonthe“closestMaster” ineach
University.Thecoursesrepresent30 ECTScredit.
Thenamasterresearchorindustrialproject(leadingto
amasterthesis) finalizesthemastertraining( repre-
senting30 ECTScreditaswell).
2.2　ImplementationoftheMaster

TheimplementationoftheMasterprogrammehas
followedaprocedurecomposedof6 steps.

Step1:tolaunchacallamongthestudentstofind
candidates

TheresponsiblepersonoftheMasterineachUni-
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versityinformedthestudentsofthe“closestMaster” on
thepossibilitytoobtainamention“EnterpriseInterop-
erability” andlaunchedacallforparticipation.Totally
30 studentshaveanswered.

Inordertohaveafirstviewonthecourses, ana-
nalysisoftheneedofcoursesbystudenthasbeenper-
formed.Thewishesfortheoptionalcourseshavebeen
collected.

Step2:tocomparetheprogrammeoftheclosest

masteroftheuniversitywiththeEIreferencepro-
grammeinordertodeterminetheCourseswhichare
missingineachUniversity.

Infactthisanalysisiscomplementarytothecol-
lectofinformationontheneedofcoursesforthe
studentsandisakindofverification.Figure2 shows
thecomparisonresultsoftheEIreferencecoursesand
existingcoursesateachuniversity.

Fig.2　MapoftheINTEROPreference“corecourses” amonguniversitiesapplyingfortheAcademicMasterforObligatorycourses

Step3:Toselectthecandidatesaccordingtheir
results, theirknowledgeattheendofthefirstyearof

theMasterandthenumberofavailableplaces
Basedonthepreviousresultswehavefoundthat

itisnotpossibletoorganisethisyearallthecourses
duetotimeconstraints.Afteranalysingtheresultsof

theprevioustables, wedrawthefollowingconclusion
concerningthenumberofstudents:themaximumnum-
berofstudentswecansupportis20 andwehave30

candidates.Weproposetoreduceonthefollowing

way:Univ.Bx1:3 students;ECLILLE:5 students;
UPV: 3 students;KTH: 4 students;Bergen: 2

students;Harbin:3 students.
Attheendofthecollectofinformation, University

ofBergendecidedtonotparticipateforadministrative
reasons.

Thefinalnumberofstudentsacceptedattheend
ofJanuarywas18 (itwasnecessarytofixthisnumber

inordertopreparetheconditionsofthestayofthe
studentsintheEducationalCentres).The18 students
havebeenselectedcoveringthe5 Universities.They

aresupportedbythemobilityprogramme.
Step4:toorganisethecomplementarycoursesin

an“EducationalCentre”
AnEducationalCentreisaUniversitywhichac-

ceptstoorganisethecomplementarycourses.Thenext

stepwastodeterminetheEducationalCentres:Poly-
technicUniversityofValenciaandUniversityofStock-
holmwerecandidates.

AstheMasterprogrammerequiresmobilityamong
atleastoneofthepartnerinstitutions, thestudentswill

havetheopportunitytoacquaintthemselveswithvery
differentaspectsofEuropeancultureandwillhavethe
opportunitytoapprehendinteroperabilityrequirements.

Basedonthepropositionreceivedandinorderto
minimizethetravelsoftheteachers, thefirstweekwas
organisedinStockholm (week14, April2 -6):two
coursesof20 hours① eachweregiven:CO2 andO03.

ThesecondweekwasinValencia( week16, A-
pril17 -20) .Twocoursesof16 hoursweregiven:
C04 andO02.

Thestudentswerecoachedindividuallytocom-
pletetheirfinaldegreeinEnterpriseInteroperability.

TheywillbeawardedwiththeMasteroftheirUniversi-
typlusthementioninEnterpriseInteroperabilitydeliv-
eredbyINTEROPNoE.Companiesthatarealsopart-
nersoftheNoEarealreadylookingforsuchcapabili-
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ties.
Step5:Procedureofevaluation
Itisproposedtoconstituteacommitteetotakethe

decisionwithonerepresentativebyuniversitypartici-
patingtothemaster:B.Vallespir, JPBourey, PJo-
hanesson, R.Poler, RPoler, X.Xuwiththecoordi-
nationofGuyDoumeingts.Letusrecallthatthemod-
ulesofInteropMasterare:C01:EnterpriseModelling
forInteroperability;C02:Ontologyforinteroperability;
C03:ArchitecturesandplatformsforInteroperability;
C04:EnterpriseInteroperability;O02:ModelDriven

Interoperability;andO03:Modelmorphisms
C02, C04, O02 andO03 moduleshavebeenreal-

lygivenandevaluatedbyasetoftestsorganisedafter
thelectures.C01 andC03 werenottaughtintheframe
oftheMasterEI.Theygotanevaluationonthebasisof
resultsobtainedinotherlocalmasters(equivalence) .

Step6:Performthemasterresearchorindustrial
projectinthedomainofEI.

ToobtaintheMasterdiploma, thestudentsmust

performaprojectduringaTrainingperiodcorrespond-
ingto30 ECTS.ThisTrainingperiodcouldtakeplace
attheUniversity( moreorientedtowardsaMasterRe-
search) orinIndustry.Thesubjectmusthaveapart
relatedtoEnterpriseInteroperability.

ThisfirstexperienceofimplementingaMaster
TrainingprogrammeunderINTEROPNoEisasuc-
cess.AftertheendingofINTEROPNoE, thisMaster
programmewillbecontinuedwithintheframeofIN-

TEROPVLabcreatedtopursuitpartoftheactivitiesof
INTEROPNoEandgobeyond, inparticularintheare-
aofeducationandtraining.Thefollowingsectionwill
outlinefutureINTEROPVLabeducationandtraining
activities.

3　PerspectiveofFutureProgramme
ofINTEROP-VLabonEducation
andTraining
OneoftheimportantmissionsoftheINTEROP-

VLabisthedevelopmentofEducationandTrainingon
theEnterpriseInteroperabilitydomaininordertopro-
moteandsupportinitiativesfortheestablishmentand

thecontinuoussupportofEuropeanhighereducation
initiatives.TheprogrammeoftheINTEROP-VLabon
educationandtrainingcomprisesthreemainareas:
①Academic Master, ② VocationalDevelopment,
③Trainingmaterial.
3.1　AcademicMaster

ThisMasteraimsattrainingstudentsonthelatest
developmentsinEnterpriseInteroperability.Themain

courseswilldealwithenterprisemodellingforinterop-

erability, OntologiesforInteroperability, Architectures
andPlatformsforInteroperabilityandEnterpriseInter-
operability.Optionalcoursesallowdefiningtwopro-
files:EIBusinessSystemEngineering( BSE) andEI
InformationCommunicationTechnology( ICT).The
candidatechoosesitsprofileaccordingtoitsinitialedu-
cation.TheMasterDissertationcanbearesearchor
industrialproject.Thecoursesrepresent30 ECTS
creditandtheMasterDissertationrepresents30 ECTS.

TodaytheAcademicMasterisorganisedinthe
frameofexistingMastersproposedbytheparticipant
Universities.Thenextstageistomakeevolvethevari-
ousexistinguniversitiesMastersCurriculatowardsthe
ReferenceCourses.Andthelongtermobjectiveisto
offeraglobalAcademicMasteronEnterpriseInteroper-
abilityinalltheuniversities.ThisMasterwillpresent
thecorecoursesinauniform, consistentandstandard
manner.Eachuniversitywillbespecializedindifferent
optionalcoursesdependingontheirskillsandknowl-
edge.
3.2　VocationalDevelopment

Toensurethetransfertotheindustryofthere-
searchresultsonEnterpriseInteroperability, itises-
sentialtoelaborateaVocationalDevelopmentProgram
thatmeetstheneedsoftheenterprises.Someexamples
ofcoursesoftheVDPare:

· MethodstoelaborateSpecificationsofEnter-
priseInteroperabilityProblems

· DevelopmentofEnterpriseInteroperabilitySo-
lutionsusingMDIapproachandSOAtechniques

· e-GovernmentInteroperability
NewProfessionalCareerswillbedefinedinthe

frameofEnterpriseInteroperabilitydomain.Someex-
amplesare:

· InteroperabilityRequirementsAnalyst( IRA) .
AnIRAisexpectedtobeeffectiveintheactivitiesof
understandinginteroperabilitybusinesscases, eliciting
interoperabilityrequirementsforenterprises, modelling
businessprocessesandidentifyingtheappropriatetype
ofICTsolutions.

· InteroperabilityInfrastructureDesigner( IID) .
AnIIDisexpectedtobeveryeffectiveinidentifying
requirementsforInformationSystemsbasedoninterop-
erabilityanddefiningmodelsofinformationflowsand
businessobjectsintheenvironmentofcooperation
withinthedifferententerprises.
3.3　TrainingMaterial

TheINTEROP-VLabdisseminatesWebCourses
andTutorialsonEnterpriseInteroperabilitythroughan
e-LearningPlatform.Thistrainingmaterialhasthe
characteristicofbeingreusableinordertooptimizeef-
fortsandresources.Reusabilityisconsiderednotonly
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fromthe“content” pointofviewbutalsofromthein-
teroperabilitypointofview( theabilityofusee-Learn-
ingcontentsindifferente-LearningPlatforms).The

INTEROPV-LabwillcontinueandextendtheIN-
TEROPNoEjointresearchtrainingprogrammethrough
thefollowingtrainingactivities:

· Provisionofstructuredtrainingcourses( tutori-
als, referencecourses, optionalcourses) withinthe
frameworkofajointtrainingprogramme;localtraining
programmesbetweentheparticipantsareexpectedtobe
coordinatedtomaximiseaddedvalue.

· Exchangingknowledgewiththemembersofthe
INTEROP-VLabuniversitiesthroughundertakinginter-
sectoralvisitsandsecondments.

· Developmentofnetwork-widetrainingactivities
( e.g.workshops, summerschools) thatexploitthe
interdisciplinaryaspectsoftheINTEROP-VLab.

· Organisationofcoursestoprovidecomplemen-
tarytrainingbothwithinandoutsidethenetwork.

· Invitationofexternalexpertsforspecialistin-

putsintothejointresearch-trainingprogramme.
· Collaborationwithothernetworksinsimilaror

complementaryfieldsisalsoencouragedforexchange
ofbestpractice, andtransferofknowledge.

4　ParticipationinFutureEU Pro-
gramsonEducation
Specificattentionwillbepaidtothefinancialsup-

portoftheINTEROP-VLabeducationalactivities,
mainlyregardingtothetothestudentsandteachers
mobility.TheFP7 PEOPLEProgramme① offersgood
opportunitiesforfinancingsuchactivities.Thispro-

grammeacknowledgesthatoneofthemaincompetitive
edgesinscienceandtechnologyisthequantityand
qualityofitshumanresources.Tosupportthefurther
developmentandconsolidationoftheEuropeanRe-
searchArea, thisSpecificProgramme'soverallstrategic
objectiveistomakeEuropemoreattractiveforthebest
researchers.

Inparticular, theInitialTrainingaction② willbe
implementedbysupportingcompetitivelyselectednet-

worksoforganisationsfromdifferentcountriesengaged
inresearchtraining.Thenetworkswillbebuiltona
jointresearchtrainingprogramme, respondingtowell
identifiedtrainingneedsindefinedscientificareas,
withappropriatereferencetointerdisciplinaryandnew-
lyemergingsupra-disciplinaryfields.Supportwillbe
providedfor:a) Recruitmentofresearchers( whoare
stillwithinthefirstfiveyearsoftheircareersinre-
search) forinitialtraining;b) RecruitmentofSenior

VisitingScientistsofoutstandingstatureininternational

trainingandcollaborativeresearchtostrengthentrans-
ferofknowledge;c) Networkingactivities, organisati-
onofworkshopsandconferences, involvingthepartici-
pantsownresearchstaffandexternalresearchers.

5　LessonLearnedandConclusions

Thispaperreportedasuccessstoryofexperimen-
tingaEuropean-wideMasterProgrammeonEnterprise
InteroperabilitybasedontheexistingMastersinvarious
participatinguniversitiesandwiththesupportofIN-
TEROPNoE.Thisexperiencealsoaimedatintegrating
existingeducationandtrainingactivitiesatEuropean
levelratherthantocreateanewonefromsketch.The
methodologicalapproachfollowedtoimplementthe
mastershoweditsefficiencytoquicklysetupteaching
teams, developcoursesandselectstudents.Through
thisexperiencewehavealsodiscoveredtheconstraints
tocreateanewdiplomathroughEurope, involving
morethan4 or5 UniversitiesduetotheNationalAd-
ministrativeconstraints.Finallywehaveproposeda
longtermplaninordertoconvergetowardaEuropean
diplomaandanorganisationfortheshorttermplanto
delivera“mentioninEnterpriseInteroperability”.IN-
TEROP-VLabwillhavetocoordinatethecontinuation
ofthisprogramme.
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