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Ab stract This Paper Presents an experjence carried aut inpgg7 i EurdPe under INTEROP Nework of Excel]lence to devep a cur

riculun of Master educaton programme  pnterdPerdh ity of enterPrise appPlications and software ( INTEROP Acadanic Master Pro

gmmme)' The Ppaperpresents fe contentof fismaster curricu im and hemethodology for fhe imPlementaton ] essons Jeaned and fir

ture perspectives to furher develop this master under NTEROP VI1Aab (Virtual Laboratory) are outlined and conclusns are drawn at

te end of he paper
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1 Introduction and hackground

NTEROP ( Iheoperhility Research pr Net
wotked Enterprises APPlications and Soﬂware)’ a Net
wotk of Exce Hence( NOE) was launched inppp3 under
Furopean g th Franework Pro€ramme with the ajns 1o
ntegrae expertise n relevant damajns {or sustamahje
strucuring of Fumopean Research on [nteroperahility of
Enterprse applicationS( Intemp 2003). More than 5
research entitiES( Universitie,s InStitute§ ) and up
10150 researchers and ) Doctorate students fram 15
EU ocountries were mvolved in NTEROP NOE At the
end of the Nof  NTEROP-VLab ( EurcPean Virtual]
[ahoraowy pr Enterprise Interoperabﬂify‘), a ustamn
aple structure under the statute of an A]SBL( A ssocia
tion Internationale Sans But Lucmti.f an htematpnal
Associatpn without pofiable goals)  under the Bel
gian 1avy was created on g Marchogp7 assuming and
continuing e role of NTEROP NoE Build ng on the
assets of NTEROP N fram 4o months of int@mting
joint research and dissan pation activites in the danain
of Enterprise nteroperability NIEROP-VLab is an in.
tiative t0 develop a JaBe scaf newoiked research
commun;ity i Fumope and beyond( already assocjating
Chineseparrners). Itisa virtugl distrbuted and coor
dmated rescarch oianjsaton n hHe entePrise nterop
erahility danai capaple of aggregating and integrating
exsting and future research hhoraories t0 ach gve can_

x : 2007—10— 28

Article D 05296579 (2007) 2-0065-05

mon goals such as shortening e mpleamenfaton tine
cycle of nempernh ity solutions in hdusty and deveL
oPmng high education curricula and traping e services
Bymidogog it is exPected that INTEROP-VLab will
involve 12 Po]eS( ncludng one Chmese Pok led by
Hathin nstiute of Technopg’)’ 100 Parmers and
more fhan 5 researchers PBY jpoinpng€ NTEROP-
VLab the Partc Pants access an mtemationa] canm uw
nir,y a woik Prog€ramme and a set of dedicated re
sources  a colahoratjve p]atforr} a Know led e Ma[,)
an [nteroperability EXPlicit Knovledge Reposiory e
services for Tminng and Educaton ( Master s pro
grzmme;)t.

2 Interop A cadan ¢ M aster Pro
granme

Ths section Presents one of the mportant N-
TEROP NCE results INTEROP A cademicMaster This
Master has heen hunched during€ the last Year of -
TEROP n Febmuaypope ( Doumeingts 2007) With a
ca]] forparticPation and for the elahoratpn of the cour
ses The folbwing 14 unyersities were nterested and
gave a positive answer to pPartcpate m the Academic
Master Unersity ofBergen( ]\[)’ Facu g sUnjversy
fajres NotreDane de R Pai§ Institut d ‘Infom atque
( BE); New Unyersity of Lisbonne/Un'nova( PR)7
Unjversity of Geneva( CH)’ Ecole Centrak de [.ile
( FR, Unvemsidad Jaune J( ES ~ Stockho Un ver
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sity and Roya] Institute of TechnojegY ( §E) Universi
¥ Polytechn ofVa]encia( ES, Un versi¥y Bordeaux
1 ( PR)’ Unpersiy Henry Popncag Nancy ( FR),

Technica]University of Berlin / K ( DE), University
OfHelS'flki( F;, Nowegian Unjversity of Science and
Technology ( NQ’ and Hathin Instinte of Technology

( CN) in the frame of the cooperation wih China
Fiﬂall}’ five unjversities were s lected and Partci

pated © he Mastey (1) Ecok Cenvale de Lille

(2

( Jean_Pierre BOUREY) Stockhoin Unijversity

and Roya] Instiu e ofTechnolcgy Deparment of Can-
puter and Systans Sc ienceS( Pau] DHANNES&)N)’
(3) Poltechnic University of Vakncia ( Raul FOL-
ER), (4) Univesity Bordeaux | ( Bruno VAIL-
ESPR), and (5) Habn Institute of Technojgy
Schoo] for Camputer Science and TechnolOQY( XU Xt
aofej.

The Preparation of |1 refrence courses for the
Master has started The list of the courses §§ given pe
lov in FBure 1.

ﬂ%u Modelllanor Inuroperabllny
Ontology for Interoperability

&k} Architectures and Platforms for Interoperability

X7} Interoperability of Enterprise Software and Applications

i
xxxx.
x|/ x| =I5

Optlona| courses

3

(R RS T E R SRR T
Synchronisation of Difforent Distributed Enterprise Models
| Driven Interoperability

x| x

Models Morphisms

mantic Enrichment of Enterprise Models for Interoperability

Business / IT alignment

Methods, Requirements and Method Engineering for interoperability

T Non-functional aspects of interoperability
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Figq

The Reference Courses were strucured as a set of
Core Courses and a set of OPtiona] Courses

_ Reference Courses are rephted t0 the basgc
know ledge ahout the Interoperahility of EnterPrise Soft
ware and ApPPlcations research damam This basgc
knowledge is reated with the NTEROP damang En
eprise Madellng Onopgy Arhitecures and Plat
pmsand InteroPerahility All these courses are man
datory pr students aining 10 ohtan the Mention

— (OPtpna] Courses are related 10 the add itiona]
knowledge that students may acqujre in e nteropera
bility of Enerise Sofware and APP Jications research
damamn This additiona] knowledge is reated with he
seven research actvites developed n the NTEROP
Project The students can choose same of than 10 cam.
Plete the required knowledg€e i the interoperability do
maif

The OPtpna] Courses are oriented 10 Business or
hfomation Techno pg&y profi]e§ then te studentsmust
choose in rehtin with the Profile they want © chtain
Figure | shows the list of Core and (OPtona] Courses
and their orientatpn
21 PricPkof heMaster

The firstPrinciPle s not © create a new Master in
Enteprise Interoperability ( EJ  but ©© be based on he
Ex'}%tingMaster;s the closest © the reference courses
detem ned by NTEROP-NOE and 1o deliver a« MEN-
TION ENTERPRISE NTEROPERABILITY” under

L ist of Reference Courses

the responsibility of NIEROP-NOE tday and N-
TEROP.-VLab tanorow

The reference courses in E] are canposed of pur
coremoduls and seven optonalmodules In ﬁc’t this
pro8ramm e correspongds to the second Year of theMas
terwith wo proﬁle:s EI1Business Systtm Engieering
( Bg}) and E]1 hfomation Cenmunjcation Technology
( D).

The strategic Plan on fe nextg Years js fora]]U-
niversities listed n the Previous sect'pgl 0 transfom
the deBree courses of fe closestmaster tovards refer
ence courses n E] poposed hY NTEROP-NoE  IN-
TEROPNGE must recogn jse this« closestMaster We
expect that at the end of the period ofs years the pra
gramme Of this« closest Master of these UJniversijties
will be identical atgqy;.

59 for e ort term( next three to five years)
the EIMaster ;s based on te« closestMaster in each
Unjversity The courses represent 30 ECTS credit
Then amaster research or mdustria] Pro ject( lead ng t©
a m aster 1hesi§ finalizes the master uahhg( repre.
sentin€3() ECTS cred it as We]}'

2.2 InpPementatpn of heMaster

The imPlenentaton of the Master Progranme has
followed a procedure canposed ofg stePs

StepL © launch a ca]l anong the students t0 find
candidates

‘The responsihle person of theMaster n each Ung
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versity npmed he students of he« closestpMaster on
the Possh ity 10 optan amention« EnterPrise [nterop
erabilit® and Jaunched a ca]] forparticipation Tota ]y
30 students have answered

In order o have a firstview on he courses  an a
nalyss of the need of courses hY sudent has heen per
pmed The wishes for e optiona] courses have heen
oollected

StePpy, 10 canpare the prog€raime of the cpsest

INTEROP Academic Master

Year 2
Core courses
Course

master of the unjversity with the E] reference pro
gramme n order 10 detemme the Courses wWhich are
m $sing n each Unjversity

In fct ths analysis i canp mentary to the col
lect of nformaton on the need of courses {or the
students and § a kind of verifcaton Figurey shows
the camparison results of the E] refrence courses and
exjsting courses ateach unjversjty

performed by the university
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Fi€2 Map of the NTEROP reference« core courses anong universities applying r the AcadenicMaster or(bliaory caurses

Stepz  To select the candidates according their
Iesu11§ their knowledg8e at te end of the first Year of
theMaster and te numper of avajlaple Places

Basd on the Previous results we have found that
1t 1S not possihle © organise this Year a]] the courses
due © tne constrapnts A fter anaysng the results of
the Previous table§ we drav the {o]lov ng€ concuspn
conceming the nunper of studen@ the maxinum num-
ber of students we can support 890 and we have3(
candidates We Propos t0 reduce on the Plloving
way Uniy BX., 3 studem§ ECLLLE 5 studem?;
UPV 3 Studem§ KIH 4 sudem;S Berg&n o
sludem’s Harbn 3 students

Atthe end of the coflectof mfomation Unyersiy
of BeBen decided © not partepate {or agm inistrative
reasons

The fna]l numher of sudents accepted at the end
of January was|g ( itwas necessary 10 {ix f s numher
n order to Prepare the conditpns of the stay of he
sudents m he Educatonal Cenﬂeg_ The 18 students
have heen sefcted covering the § Universites They
are supported by themoah {lity Progranme

StePpy4 10 organjse the canpleanentary courses in
an« E ducationa] Centre

An Educationa] Centre s a Unjversity which ac
cepPts 0 oganie the canpPlanentary courses The next

step was to detemjne the Educational Centres Poly-
technic University of Valencia and Unijversity of Stock.
hoin were candidates

As theMaster prog€ranme requ jres mohi|ity anong
at leastone of fe parner institution§ the studentswill
have the opportunity t0 acquajnt then selves with very
differen t aspects of Euopean culure and w q]] have the
opportunity 10 apprehend intercperahility requirements

Based on the proposition receved and m orxjer 10
m nin jze the travels of the teacher,s te firstweek was
oanised in Sockho (week 14 APrip—g), Wo
courses Ofy) hout® each were given (p and (3,

The second week was mn Valenc ia( Week16 A-
pr1117_20)_ Two courses of 1 hours were givelg
(o4 and (P2

The students were coached ind vidually to can-
Plete their fina] degree in EntePrise Interoperap i|ity
They will be awarded with theMaser of theirUniversi
v Plus themention in EnterPrise Inemoperahility de iv-
ered bY INTEROP NoE (Campanies that are ajso part
ners of the NOE are aready lockmng {or such capahilr

it means

@© Ramarg
that he sudents must work ajone p hours or with the help of

a course Jasts nomally 4( hour;s

the e Jeam ng facilities and with the support of feir Professors in

their Un versity
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ties

Step 5 Procedure of evajation

It is Proposed to constitute a carm jttee t0 take e
decision with one represenftive by university partici
pating o the maser B Vallespir JP Bouxey P Jo
hanesson R Poler R Poler X Xuwith the coord i
nation of Guy Doumemngts [etus reca]] that themad
ules of newp Master are (], Enterprise Mode]lng
for mteoberah ility (py, Ontojogy for interoperability
(3 Architectures and pPlatfoms for Interoperability
(D4 Enteprise Jnteoperahility (p, Madel Driven
Interoperahility and (3 Mode]momwhisns

Q)Z C04 (2 and Op3 modules have heen rea]
I given and evajated hY a set of tests o18ansed after
the lectures (1 and (3 were not taught in He frane
of theMasterE] TheY otan evajation on the hasis of
resuls optamed n other pca]masteIS( eQuivalencg'

SteP g,
poject in the danajn of K]

To bain the Master dipl(mg te sudents must
perfom a project durpng a Traip pg perjod correspond
ng 1039 ECTS This Traming perpd could take place
at the University( more oriented towards a\Vaster Re
search) or m Industry The supject must have a part
related © EnterPrise Interoperability

Ths first experience of mmp menting a Master
Tranng pr@ramme under NTEROP Nd& s a suc
cess After the ending of NTEROP NOE  thisMaster
progranme wi]] he conthued within the frame of I\
TEROP Vl.ab created t0 Pursujt Part of the actvities of
NTEROP NOE and £ beyond n particular in the are
a of education and training The {ollowng secton w i[]
autline fiure NTEROP VLab educatpn and tahng

activities

Perfom e master research or pdustrial

3 Perspective of Future Programm e
of INTEROP-VLab on Education
and Trammg

One of the mportantmissions of e INTEROP-
V1ab s the development of Education and Trainmng on
the EnteiPrie InteroPerahiliy Jonain i order t0 pra
mot and support pitatives for the estaplishment and
the con tnuous support of Fumpean hLRher educatpn
nijtatves The prog€mnme of the INTEROP-VIL.ah on
educatpn and taining ocanprises three majn areas
(D Acadamic Maste’r (2 Vocatina] Developmeqr
@ Trminngmarterial
31 AcademicMaser

Th sMaster ain s at traning students on the htest
deve ppments n EnterPrise nemoperbility The maijn
courses wi]l dea]l w ith enterise mode]ing for interop

erabi]ity Onologies for Interopembility A rchitectures
and Platfoms {or neoperbility and EnterPrise nter
operah {lity (P tona] courses alpw defning wo pro
file:s E 1 Busmness Systan Engineer'ng( BSQ and EI
Infomaton Caenmunjcation Technology ( ICD. The
candidate chooses its Profike accodng 1 its inita] edw
cation The Maser Disseration can pe a resarch or
ndustrg] pro jec_t The coumses represent 30 ECTS
creditand theMasterD ssertaton represents3g ECTS

Today the Acadenic Master  omanised in the
frane of exjsth€ Masters proposed bY the Participant
Unjversities The next stage s tomake evolve e vargp
ous existng unjversites Masters Currijcula tovards the
Refrence Courses And he Jong tem obhjective is 10
offer a glohal AcadanicMaser on EnterPrise nteroper
ability n a]l the unjversities ThisMaster wi]| Present
the core courses n a uni{orrr} consistent and standard
manner Each unjversity wil] he specialied n different
optiona] courses depending on their skills and knowl
edge
3.2 Vocatpna]Deve ppment

To ensure the transfer © the mdustty of the re
search results on EnterpPrise Interoperabi]it}’ it 1S es
sentg] © epphorate a Vocatpna] evelopment Progran
thatmeets the needs of the enterPrises Sane examples
of courses of the VDP arge

Mehads 10 ephorate Specifications of Enter
prise Interoperahility Problen s

Develobment of EntePrise InteroPerahi]ity So
lutions usmgMD I approach and SOA techn Jues

e_(Govemment [nteroperap ity

New Professiona] Careers will be defined n the
frane of Enteprise Interoperability domain Saone ex
amples arg

Ineroperahility R eduirements Ana 1YSt( RA) .
An RA s expected © be effective in he actvities of
understind ing€ nemoperahility busmness cases eliciting
ntemoperahi]ity requirements pr enterprises mode]]ing
business processes and identifying the appyropr'ﬁte type
of ICT solutions

InteroPerah]ityY Infrasu’ucure[)esigner( I[))
An TD 18 expPected 10 be very effective n identiy ng
requ ran ents {or [nfomaton Systams hased on interop.
embility and definng models of mnfomation flows and
business opjects n the enviomment Oof cooperation
within the d ifferent enterprises
3.3 Trnng Materia]

The NTEROP.VIab disseminates W eh (Courses
and Tutoria]s on EnterPrise ntemopembility though an
e eaming Platfom This trapming materia] has the
characteristic of heing reusahle n order t© oPtinize ef
forts and resources Reusdp {lity is consjdered not only
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fram the« content Pomt of vew hut ajso fran the o
eoperah ity Point of VieW( the ability ofuse e eam.
ng conents n diffrent e [ eammng Platfomg. The
NTEROP V-Lab will contnue and extend the IN-
TEROP NOE joint research trainng progrmme tough
the followng training activities

Provispn of structured trammng COJI‘SGS( tutory
al’s refrence courses op tona] CCXJI‘SGS) within He
framework of a jont taning Programme loca]l tann ng
progranmes hetween the participants are expected to he
coord nated tomaxin jse added value

Exchanging knowledge with the manhers of fe
NTEROP-VIab universities though undertking per
sectora] visits and secondments

DeveloPment of newoik wide trajning actjvities
(¢ g VVOI‘kShOp;% sumer schoolg that exPpit ke
interd sciPlinary aspect of the NTEROP-VIL.ab

()anisation of courses O Provyge canplan en
ay mapnpg boh within and outside the nework

hvitation of externa| experts {for specialist jn.
puts into he joint research trajning progranme

Collaporation wity other neworks mn sinilar or
compPlementary fields s ajso encoura8ed Pr exchange
of pest pract'pfz and transfer of knowledge

4 Participation n Future EU Pro
gram s on Educaton

Specific atten ion wi]] be Paid to the financia] sup
port of the INTEROP-VLab educatina] actyvites
mamnp regarding to the to the students and tachers
mobility The FP7 PEOPLE Pregramm@ offers good
opporunities for financing such actvites This Pra
granme acknowledges that one of the mapn campetitive
edg€es in science and technoogy is the quantity and
quality of i human resources To support the further
deveppment and consolidatpn of the Furopean Re
search Arefl tis Spec ifc Prog€ranme s overa]] strateg €
objective is tomake Fumpemore attractive for e pest
researchers

In particular the Titia] Traning actiol® wi]] be
mplanentd by supportng campetiyvely selected net
woitks of oi8anisations fram ( ffferent countries engaged
in research taining The newotks wil| be built on a
joint research trainng Programme  responding © well
dentified taning needs n defined scientific areas
with approp riate reference 0 nterdisciPlinary and new.
V eme@ing supra discP [mary felds Support will be
provided fo:r ) Recruiment of researcheIS( who are
still within the first {ive Years of ther carers i re
seamb for initja] txainin.g b) Recmuiment of Senor
V siting Scentists of outstand ing€ stature fi ntemational

traping and collaphorative research t0 strengthen trans
fer of knowledg§ C) Neworking actv itie’s organsaty
on ofworkshoPs and confenence§ nvoping the partci
Pants own research staff and extema] rescarchers

5 Lesson ] earned and Conclusions

This Paper reported a success story of experinen.
ting a Furopeanw jdeMaster Proframme on EnterpPrise
InterdPerability based on the existingMasters in varjous
Partic pating unjversities and with the support of N\-
TEROP NO; This expergence afso ained at integrating
exjsting educaton and tamnng acyviges at Furopean
leve] rather than to create a new one fram sketch The
methodologica] approach folpwed t© inpPlement the
master showed its effciency 10 quickly set up teaching
tearn§ devepp courses and sefct students Through
this expPerijence we have also discovered the constramnts
0 create a new diPlana througy Europg nvwoyng
more than 4 org Unjversjties due t©© fe Natpna] Ad
m p strative constrants Finally we have proposed a
long tem Plan i order © converge ptwar] a Furopean
diPlama and an oiBan satpn {or e short €m Plan to
deliver a« mention n EntePrise IntercPerabilit’, N-
TEROP-VL.ah will have to coord nate the contihruation
of this Programme
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