KNOWLEDGE MANAGEMENT PLATFORM (KMP)
A Semantic Web Service for the Cartography of Competences
in the Telecom Valley of Sophia Antipolis

Abstract. The aim of the KMP project is to increase the portfolio of competences of the
Telecom Valley of Sophia Antipolis by helping actors in expressing their interests and needs
in a common space. The solution relies on the specification, design, building and evaluation
of an online customizable semantic web application.
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1. Provide a Map of Competences to Foster Partnerships

The Knowledge Management Platform (KMP) project was launched in 2002 by, the
Telecom Valley Development Commission, the University of Nice Sophia Antipolis
(UNSA), the CNRS, the INRIA Sophia Antipolis, the GET, as part of the Emerging
Uses Research Labs of the National Technological Research Center (CNRT) located
in Sophia Antipolis and dedicated to Telecommunications, Internet, and Uses. KMP is
a project of the French National Network of Research in Telecoms (RNRT) with a
budget of 518 939 Euros

The primary objective of this project is to create and implement an innovative
knowledge management solution based on: (1) a repository shared by the members of
the Telecom Valley, including a map of competencies, actors and projects; (2) a
common language to describe and differentiate the needs and the resources of all the
participants.

The elaboration of the repository is articulated around three application scenarios: (1)
promoting the Scientific Park of Sophia Antipolis and its international development by
providing the local institutions with the pertinent and up-to-date information. (2)
facilitating partnerships between different industrial firms of Sophia Antipolis. (3)
facilitating collaboration on projects between industrial partners and the different
research institutes.

Thus, the goal of KMP is to build an innovative solution of knowledge management
shared within a community, in order to foster synergies and partnerships by providing
a dynamic map of the competences of the different stakeholders. The solution relies on
the specification, design, building and evaluation of an online customizable service.



This service will become the main component of a portal for the community of the
industries, the academic institutes and the institutional organizations involved in the
Telecom Valley of Sophia Antipolis. The implementation of this knowledge
management solution should on the one hand reinforce the dynamics of competence
creation and accumulation within the Telecom Valley and, on the other hand, allow
discovering the processes and the applications relative to the cooperation in a network.

The main scenarios should be supported by the platform by answering the range of
queries they give rise to:

(1) Acquire and give a broader visibility of the Telecom Valley community,
answering queries such as: "What are the new technical competencies that
appeared during the last 6 months? Identify the firms and/or institutes that have
developed this competence", "Which firms are working on BlueTooth? What are
the applications created? How many teams are involved?"

(2) Search and exchange information in the case of Inter-firm cooperation,
answering queries such as: "I am looking for a partner specialized in encryption
algorithms, who has already been involved in joint-projects and has an ISO 9001
certification", "Our company has a possible Y Project 6 months from now and
plan to call its partners for the Z, W competencies.", "Which are the ISO 9001
version 2000 certified companies?"

(3) Search and exchange information in the case of Public research — Private
research cooperation, answering queries such as "Which are the firms and
research institutes interested in cooperation in R&D projects?", "I am looking for
an industrial partner owning a fuzzy logic competence for the RNRT A Project”

This platform relies on a semantic web application available online for all the actors of
the value chain of the telecom valley.

We can already identify three of the main concepts of the ontologies underlying KMP
and that the platform helps locate:

e competency: the platform provides dynamic up-to-date cartography of the
competencies available in the telecom valley and its complementary part i.e.
the missing competencies;

e qctor: the platform assists the identification and characterization of the actors
of the value chain of the telecom valley;

e interaction: the platform supports the detection of existing or potential
interactions between the actors of the value chain.

The project comes within the scope of the "Uses Lab" on Sophia Antipolis to observe
the uses of the new technologies of information and communication. The project is
user-driven and one of its goals is the analysis of collective uses of an online service to
foster competency sharing through out the network of companies and institutes of the
telecom valley.

The project is a real-world experiment: the steering committee is composed of about
ten pilot users; it follows a prototype life-cycle with a strong emphasis on analyzing
usages and practices; it is designed in collaboration with the Telecom Valley
association, a true community of practices in the domain of telecoms and associated
services. Pilot companies include: Amadeus, Philips Semiconductors, France Telecom
R&D, Hewlett Packard, IBM, Atos Origin, Transiciel, Elan IT, Qwam System, Cross



Systems. Institutional organizations include: CCI Nice Cote d'Azur via IRT (Initiatives
Riviera Technologies), Cote d'Azur Développement. Research institute include:
UNSA, CNRS, INRIA and GET.

A progression through co-design is applied to every aspect of the project:
e mock-ups of interfaces are built with end-users;

e specification and identification of needs involve pilot users to foster the
emergence of new usages. It was the case, for instance, for the cluster
identification functionality as described in section 3.

e multidisciplinary teams worked on the different models formalized in RDF/S
and used by CORESE (economists, managers, industrials, researchers,
librarians, etc.)

Ontologies were built from models provided by domain experts and end-users: models
of competencies, models of the telecom domains (networks, computer science, etc.),
task models, value chain of the telecom valley, etc.

Eleven pilot firms and nine pilot research institutes were interviewed by researchers in
management to validate management and economic models, initialize their profiles
and train them to use the system in order to update their profiles and submit queries to
find new partnerships and business opportunities.

The second version of the prototype is finished and online, it is being tested by end-
users. It was decided to multiply and to accelerate the prototype cycles in the next 9
months.

A survey is being prepared to evaluate the value added by the tool and its role in the
creation of new knowledge in the Telecom Valley.

2. A Semantic Web Service for the Cartography of Competences

KMP is a real world experiment on the design and usages of a customizable semantic
web service to generate web documents that depict and assist the management of
competencies available in the telecom valley of Sophia Antipolis, at the level of the
organizations (companies, research institute and labs, clubs, associations, government
agencies, schools and universities, etc.)

This Web application relies on ontology-based models and inferences and merges the
frameworks of the semantic web (RDF, RDFS) and the classic web (HTML, CSS,
SVG) and the structured web (XML, XSLT) to integrate data coming from very
different sources, allow queries from different viewpoints, adapt content to users,
analyze, group, infer and render indicators of the Telecom Valley situation.

KMP relies on the integration of multiple components: databases for back-end
persistence, web servers with JSP and servlets to provide front ends, and the CORESE
semantic web server [1] to provide semantic web processing capabilities.

Databases are used to store the different ontologies (e.g. ontology of technologies, of
actions, of deliverables, of markets, of cooperation, etc.), the models (e.g. value chain
of a telecom valley), and the users' data (e.g. descriptions of firms, research centers,
competences, projects, etc.). Direct accesses and modifications of ontologies and other
data are managed directly at the database level. Wrappers extract the



relevant/authorized data from the databases and export them in RDF/S to feed
CORESE as needed.
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CORESE is used to load RDF and RDFS data as soon as inferences are needed.

For CORESE, a query is either a triple or a boolean combination of triples. For
instance the following query retrieves all the persons (line 1) with their names (line 2)
who are authors (line 3) of a thesis (line 4) and returns its title (line 5):

?p rdf:type kmp:Person
?p kmp:name ?n

?p kmp:author ?doc

?doc rdf:type kmp:Thesis

1
2
3
4
5) ?doc kmp:Title 2t

The first element of a CORESE triple is a variable or a resource qualified name (XML
gname); the second is either a property qname, a variable or a comparison operator;
the third is a variable, a value or a resource qname. CORESE offers a broad range of
operators to extend, control and approximate queries [1]: comparison operators and
their negation (equality, ordering, inclusion); type comparators and their negation
(strict specialization, specialization, same type, generalization, strict generalization);
negation as failure; queries on ontologies; select operator to list the values desired in
the answer; group operator to group the retrieved answers according to one or more
concepts; count operator to counting the (different) answers retrieved; ontological and
structural approximation in query solving; etc.

CORESE implements its matching algorithm against the type hierarchies of the
ontology using an extension of the projection operator as defined in the Conceptual
Graphs formalism.

In addition CORESE enables us to represent domain axioms: we proposed a rule
extension [2] to RDF and CORESE integrates an inference engine based on forward
chaining production rules. The rules are applied once the RDF is loaded and before the
query processing occurs.



For instance the following production rule encodes a domain knowledge saying that if
there ever was a registration of a firm to the KMP project then this firm is of type
"KMP firm" and thus is a pilot firm of the project.

<cos:rulex
<cos:if>
7f rdfitype kmp:Firm
f kmprhappenTo Tevent
tTevent rdfi type kmp: BecameMember
Tevent kmp:group kmpitKmpGroup
</cos:if>

<cosithens
7f rdfi type kmp:FirmKmP
<fcos thens
</cosirules

The second example of rule (below on the left) formalizes the definition of "identical
competence" as defined by researchers in management and economics. It allows users
to answer queries such as "what are the most frequent competences in the Telecom
Valley?" by generalizing and grouping competencies (answer shown below on the
right).

“cosirule= Quelles sont les 5/10/15 compétences les plus représentées dans Telecom Valley
<cos!if= Retoyr

tocmpl rdfitype kmp: Competence

temp2 rdfitype kmp:Competence

remp2 not:tkmpridentical Tompl

tcmpl not:kmpiidentical Tcmp2 Un groupe de 2 compétences identiques :

Tcmps = focmpl

10 Compélences rdparties en 5 groupes

templ kmpraction Taction
tcmpl kmp: deliverable 7deliverable
tcmpl kmp: environment Tenvironment

un groupe de 2 compétences identiques :

(12 ressources)
romp2 kmp:action ?action & Génarigue,
remp2 kmp:deliverable ?deliverable
rcmp2 kmp: environment Tenvironment

<foos:ifs

Miveloppar, Logicsl, [nfory
paiciel, Infarmatigus ind

morateur. £
ratenr, T

<cos:thens>
tcmpl kmpidentical Tocmp2
z/cos:thens Un groupe de 2 compétences identiques :

</cos rules (2 ressources)

Finally, CORESE also provides a language to rapidly define forms by aggregating and
formatting results of queries on the ontology (e.g. a drop-down box may be populated
by asking for the sub-types of Markets).

For instance the following code describes a form to submit a query to get the
competences available in the Telecom Valley in a market chosen by the user.

="comp_env* />
="Quelles comp&eacute; tences de Telecom Valley sont préeacute;sentes dans le systiegrave;me d'offre ;| |

<select sut e . =
<classskmp Environment</classs
<selectedskmp Environment</selecteds
</select>
<quEry >
select merge 7p 7o 7labelEnv where
7f rdftype lonp FrmEmP
7f kmp posithon:Tp Tpos
7pos kmp.competence: 7c Tomp
count-7emp rdftype kmp Competence
Temp kmpenvironment Tenv
Tenv rdftype getenvCmp_env
7class = getenvCmp_env
?class rdfslabel YabelEnvi@fr
</querys
|</groups

The resulting form is shown in the following screenshot:




Requétes types sur les compétences

Quelles sont les comy; de

Telecom Valley présentes dans le I Systéme d'offre

systéme d'offre :
Search |

[

The result obtained for this query on the "E-Business" market is the following one:

Retour
11 réponse(s) :

o Commercialiser, Informations professionnelles, E-Business

Qwam System, 4 )

o Réaliser / Développer, Logiciel, E-Business  { Coframid, 8b )
o Concevoir, Solution, B2SM  { JBM France, 8h )

o Concevoir, Solution, B2E  { J8M France, 8b )

o Concevoir, Solution, B2B  { J8M France, 8h )

o Concevoir, Solution, E-Business  { JBM France, 86 )

o Réaliser / Développer, Solution, B2SM  ( [EM France, 85 )
o Réalizer / Développer, Solution, B2E  ( [BM France, &b )

o Realiser / Développer, Solution, E-Business  { [8M France, 80 )

o Realiser / Deévelopper, Solution, B2B  ( i8M France, 8h )

o Conseiller, Serveurs/ Stockage/Systémes d?exploitation, E-Business ( 8, 63 )

rQuelles sont les compétences de Telecom Valley présentes dans le systeme d'offre E-Business 7+

3. Guided Tour of the KMP Portal
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Once connected, the users
can access the private spaces
of their organization. For a
company, the first part of
this space is dedicated to
information about the local
implantation of the firm. In
this screenshot a local
branch  of  Philips s
described

A second part is dedicated to
the non local description of
the firm if the firm has a
national of  world-wide
identity. Here, for instance
the  Philips  Group is
described.

The company positions itself
on the value chain and

describes its usual
partnerships and favorite
partners. All these

descriptions and forms use
the underlying ontologies.

Philips Semiconductors

Nom
Année d'implantation |1957

|Ph\|ips Semiconductors

Enregistrer

Hum. 505 Rue ‘roLﬂe des Lucioles
Coordonnées cP 06560 Ville ‘Valbnnne

TEL (+33) 0492961200 Fax {+33) 0492961101

Site Internet |hﬂp: I semiconductors philips.com

Effectifs locaux [z00

laeal.l

Chiffra. dlaffai

Philips Semiconductors

Enregistrer

Nom du groupe |Pilps

Chiffre d'Affaires |5 Willarcis Euros

Effectif |33 000 ¢212 000}

Structure de I'entreprise au sein du groupe
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[Matricielle

[F[Privilégiant les relations transversales @

[F]Organisée en Business-Units
[FExistence d'un service R & D local

[F[Existence d'eéquipes projets locales

Liens entre I'entreprise locale et le groupe

Autonomie décisionnelle en matiére @
draccords de RED

informationnels

de partenariats inter-firmes ()

Philips Semiconductors

Enregistrer

[ te

Activités principales erieo,duCeL

Développement application et marketing de solutions systéme

Raciocommunications

Marchés prioritaires

Positionnement sur la chaine de valeur et nombre de
personnes sur le segment

300

Bia
Content Provider
[ |
~8b- -5b - ISP
IT Services, Solutions Telecom Service
Provider

enid Applications Providersg T

ECES
End User Consumer

}

-8a- o
Specialized Solutions and Network Operator

Applications Developers

1

B B -6b-
Infrastructure Terminal Device
-
Providers Manufacturers Retail VARS
~7a- —_— ~Ba-
Netwaork Device Technalogy And

Manufacturers Compenents




The company also lists its Concevoir.Design detest3G [ Enregistrer_]
competences and describes
each one of them using the
model proposed by Etat de cette compétence *

researchers 11’1 management ‘-’_:_:Competence brouillon () Compétence validée |
and economics using three Positionnement*
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Additional information include: level of strategic importance, cooperation and R&D
for this competence, industrial cooperation for this competence, informal cooperation
with other communities of practice. They also list their past and current projects with
the competences involved.

Public research labs have an ACACIA Enregistrer

equivalent private space for Intia Sophia

thelr descrlptlon Startlng also Nom de I'équipe |ACACIA |Acqu|s|t|on des connaissances pour lassistance & la con
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1 i . Equine créée le 19 juin 1352
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4 permanents, 5 doctorants, 2 ingénieurs, 1stagisire
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Selectionner / Supprimer

Fecherche en Informatique, Logiciels, Informatique, 311, Internet, huttimédia,
Inter face homme-machine, Inteligence adificiele, Santé publigue

Secteurs
dactivite




Likewise, they list their
competences, describe them
and list the cooperation and
R&D for each one of them.
They also list their past and
current projects with the

Meodéliser,Ontologie,Systéme d'Information

Enregistrer

| Supprimer cette compétence Copier cette compétence

Etat de cette compétence *

|OCompétence brouillon @ Compétence validée

@ Deéfinition de la compeétence

competences involved. ety + N, x]
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|+ + +Document >l
Délivrable - )
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d'offre Si aucun terme ne convient : L
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Tl Wi e e 34

Actors describe the |Réaliser I Développer,Contenu et applications,Systéme d'Information | Enregistrer
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Cul‘l‘enﬂy Stal‘tlng Avec (Ief; Instituts de Recherc_he O
Consortiums de recherche mixtes L]
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Partenariats verticaux ou sous traitance élargie
Objet
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the Réaliser | Développer,Contenu et applications,Systéme d'Information | Enregistrer

arc
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They also
competences
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Délivrable .
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Systeme + + +Systéme dinformation w
d'offre Si aucun terme ne convient : ‘ L]

Ressources mobilisées par la compétence

Eciition d'un logiciel de gestion d'une mémoire d'entreprize

P @ hase sur les technologies du Web Sémantique
robléeme résolu

[comEsE L WAL BT R0E:

All these details rely on different ontologies and are saved in databases. From all this,
the matching process can start.



Explore Telecom Valley

The first way of exploring
the telecom valley is through
predefined  queries. The
screenshots on the right
show a window with a
number of predefined on-the-
fly queries of the RDF data
and RDFS ontologies. The
query first provides a SVG
view of the value chain and
other queries propose to
analyze exchanges, flows
and partnerships on the value
chain.

This screenshots shows the
SVG interface to browse the
value chain. Statistics
obtained when clicking on
the widgets of the SVG
correspond to answers of
CORESE on the RDF/S.

This screenshot shows an
analysis of the flows
between two segments of the
value chain (box 8 and box 5
in the value chain diagram).

Predefined queries allow the
users to  know  what
competences are available in
the telecom valley. Here the
screenshot shows the form to
submit a query asking for
competences in "E-Business"

Requeétes types sur la chaine de valeurs

Quelle est la répartition des entreprises sur la chaine de

valeur ?
Farmat de présentation | GvEC 5YG [¥| Search

Chercher un echange dans KmP repéree par
Adtualité de 'schange [
avec pour modalite | Modalité de 'échange
provenant du segment | Segment de valeur |
allant vers le segment | Segrment de valsur Z.

Properties E
Chercher avec Corese
Comnect [ Mo Join [ Pré

avec pour actualite

jon | voirles ACCORDS [v] [ Search |

Répartition des entreprises par segment de valeurs

Total = 3239 persorne(s)
Entreprise(s) sur ce segment ;
-4- . Sgurce 22 per

Content Provider
[ « IBM France 450 personme(s)
-0 5b A /
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andl Agplications Prividersy Frewider

a )
Specaiived Solutions & Metwork Operator

Appiications Devsopers

1

™ [
Infrastructure Terminal Device:
Providers Manufacturers.
78 — e
Negmeri Denvice Technalogy And .
Manifactunens Components Eftectit sur ce segment @

1449 personmels

Compétence(s) sur ce segment
(38)

Requéte a Caorese =
Retour

« De 8b IT Services, Solutions &nd &pplication Providers a 5b Telecom Services
Provider @ 20 compétence(s)

o Prestations de service (12):
Assitance technique(10)
forfait(11)
Tierce Maintenance &pplicative(6)

o Prestation de conception et de production (6):
Assitance technique(s)
forfait(e)
Tierce Maintenance applicativelf)

o Production sur specification (S):
Assitance technique(s)
forfait(5)
Tierce Maintenance &pplicative(S)

o Prestation de conception (13):
Assitance technique(l3)
forfait(13)
Tierce Maintenance applicative(13)

« De 8b IT Services, Solutions And Application Providers a 5a Network Operator ; 7
compétence(s)

o Prestations de service (7):
Assitance technique(s)
forfait(6)
Tierce Maintenance &pplicative(1)

o Prestation de conception et de production (1):
Assitance technigque(l)
farfait(1)
Tierce Maintenance applicativell)

Requétes types sur les compétences

Ouelles sont les compétences de Telecom Valley
présentes dans le systéme d'offre :

E-Business |

OQuelles sont les compétences apparues ces 3/6/12

" T =1
derniers mois? [Tmais ¥

Quelles sont les 510115 compétences les plus représentées dans Telecom Valley? | S2arch




and the l‘esult Of thlS query. Quelles sont les compétences de Telecom Valley présentes dans e systéme doffre E-Business 7
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the integrated RDF/S data " ' . ]
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powerful tools to analyze the

(nomnbee maximmn de teones ailise)
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&
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up-to-date fashion. CrQile)
TAVA (11x)

Medilaaten /! bedeling

These views and analysis tools provide indicators for institutional organizations to
understand the landscape of the Telecom Valley, and for actors to find opportunities,
niches, partners, etc.

Collective maintenance of the ontological consensus

The ontologies here are vital at the scale of the telecom valley to solve the problem of
matching partners: they play their full role in allowing interoperability.

From the initial proposal of the project, it was decided that ontologies would be built
and populated through usage and not by some knowledge engineers. Thus several
actors are active in this modeling task: experts in economics and management who
proposed and laid out the theoretical models of competencies and value chain; pilot
users and members of the Telecom Valley association who described scenarios
helping the framing of the ontologies; end-users who provided examples of
information they would like to exchange; ontologists who helped model and integrate
the different contribution.



A very simple interface provides browsing
capabilities for the ontologies. Using these
views users can navigate and learn the parts
of the ontologies they are interested in.

Associated to these views is a
forum (we use mvnForum
RC2) with a number of
threads to discuss different
aspects of KMP.

This forum is also used to
discuss the ontologies. The
screenshots here show the
part of the forum dedicated to
the modeling of the resources
and an extract of a message
discussing a part of the
ontology of technologies.
When a consensus is reached,
a moderator validates the
changes in the corresponding
database and regenerates the
ontology.

MNaviguer dans I'entologie

ITEm O action Obelivrable O Systeme d'offre
) Domaines organisationnels
O Ontologie des modéles et concepts théoriques
) Technologies clefs
RESSOURCE o1 jie support des.
) omtologie informatique
O ontologie des Telecommunications
ECHANGE O Accords RD O Accords Industriets O Accords Informels

Visualiser
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4. Conclusion

KMP is large user-driven project to deliver a public portal of the Telecom Valley of
Sophia Antipolis mainly based on the Semantic Web technologies.

The platform integrates contributions coming from whole the Telecom Valley:

e several ontologies are discussed and validated by multiple actors using forums,
brainstorming sessions, existing taxonomies, etc.

e several sources of data are integrated: models provided by practitioners and
researchers in management, descriptions of firms using industrial and
economic markets vocabulary, description of research institutes using
academic terms, etc.

Production rules and inferences are used to fill the gaps, enrich the different
contributions and bridge the different viewpoints allowing a broad variety of queries
and analysis to be run.

At the time of writing this article, 11 companies and 18 Labs already have an account
and entered some descriptive information. The site requires identification to control
the access of the different users and restrain them to what their ownership allows.
Although their profile might be incomplete they can already use the entered
information to explore the Telecom Valley and look for partnerships.

The whole system relies on RDF, RDFS, and Rules to describe the models and actors
of the Telecom Valley. Exploiting this semantics the platform is able to:

e apply rules to maintain knowledge in different view points e.g. generalize and
group identical competences detailed in the profiles of the actors to provide
statistics to researchers in management;

e exploit underlying models to propose graphic views of the Telecom Valley
using XSLT to produce SVG rendering and combining on-the-fly models
defined by the economists with data entered by the different actors;

e apply clustering algorithms and produce graphic representations in SVG to
allow institutional and industrial actors to get abstract views of the cartography
of competences in the Telecom Valley;

e apply complex query constructors to find partners, build consortiums, extract
indicators, build statistics, sort and group results, etc.

So far, KMP is the largest real-world public application using most of the
functionalities offered by the CORESE semantic web server.
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