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Toward a use of ontology to reinforcing
semantic classification of message based on
LSA

S. Lgarch, M. Khalidi Idrissi and S. Bennani

Abstract— For best collaboration, Asynchronous tools andigaletrly
the discussion forums are the most used thanksefo ftexibility in terms of
time. To convey only the messages that belong tteeme of interest of the
tutor in order to help him during his tutoring werkse of a tool for

of terms used for search.

An approach to manage this mass of messages, by a

classification of messages according to their séimaontext
was presented in [1]. This classification is based the

classification of these messages is indispensBblethis we have proposed a Method LSA (Latent Semantic Analysis). The congtoncof a

semantics classification tool of messages of augision forum that is based
on LSA (Latent Semantic Analysis), which includethasaurus to organize
the vocabulary. Benefits offered by formal ontologgn overcome the

insufficiencies that a thesaurus generates dutingse and encourage us thenUSINg & thesaurus seem satisfactory [1].

to use it in our semantic classifier.

In this work we propose the use of some functitieslithat a OWL ontology
proposes. We then explain how functionalities likBbjectProperty”,
"SubClassOf” and “Datatype” property make our disation more

thesaurus that will bring to the messages postelédyers, a
semantic context was also proposed. The resulssfdund by
Howeveiis it
necessary to signalize some insufficiencies in gusthe
thesaurus and that we saw from results found.

The purpose of this paper is the use of ontologyrg@mnize

intelligent by way of integrating new terms. Newnts found are generated the terms of our vocabulary in a very clear way.afTh

based on the first terms introduced by tutor andasgic relations described
by OWL formalism.

Keywords—Classification of  messages,
communication tools, Discussion forum, e-Learninfprmal
description, Latente Semantic Analysis, OntologWVIQ semantic
relations, Semantic Web, Thesaurus, tutoring.

I. INTRODUCTION

To collaborate in a tutoring system in e-Learnimg tise of
collaborative tools is essential. The tutor andrees can
communicate via synchronous or asynchronous toals
particular discussion forum thanks to guaranteedoen in
terms of time, because they don't require the presef all
players in the same slots time for communication.
However, sometimes this type of collaboration taslsot
easy to handle, when the volume of messages acatedul
over time in a progressive manner. This makes xpto#ation
of communication space very complex. Hence the rfeed
tools of classification and organization to faeilé searching
and to help tutor to access to information in apdémmanner.
To help a user who can be a tutor or an instructdind a
message posted in a discussion forum, most cleestbifin
methods provides a search based on keyword. Tleands
results are dependent and proportional to the apjateness
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organization is based on the functionalities thatolbgy

disposes, in particular the property of its forraapect. Once
our ontology is built, it will be used in the resga phase of
semantic similarity between terms entered by ther wnd

those that ontology organizes, and so the claasiific of

messages will be richer semantically.

The following plan will be adopt. In Section 2 wesmtion
the importance of collaboration tools for tutoriegpecially
those asynchronous as the discussion forum, whidsepting
the problem that this type of tool generates. Wen thescribe

the essential elements on which is based the s&mant

classification tool presented in [1]. Section 4disvoted to
presenting the approach adopted to allow the dieaston

semantics of messages and also the improvemenghitrdool

this approach while interpreting the results. Tisufficiencies
identified in the use of the thesaurus will be shiject of the
fifth section. In Section 5, we also present theaatiges that
ontology possesses for overcome these insuffi@sncin

Section 6 we introduce the notion of ontology. Tuse of
some functionalities that OWL provides to make classifier

more intelligent will be explained in Section. Atetend we
give a conclusion and prospects for our next works.

Il. COLLABORATION BETWEEN THE TUTOR AND THE LEARNER
BY WAY OF ASYNCHRONOUS TOOL

The success of any work performed by several acttis
have to work together to achieve a common goaleiép on
collaboration tools available to them. When the kvdo
achieve successfully is a work of distance learngwgcess
becomes a challenge for all intervenors in this kwdrhere
where collaborative learning is organized by intdoas both
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synchronous and asynchronous, between learnersthad
tutor has shown its advantages in the success bheon
formation [2] [3].

Given the importance of the side tutoring for amyide of
distance learning and the role played by the ttdavercome
the problem of isolation that the learner may faet that
presents a real obstacle in the continuity of bisnktion [4]
the need to use communication tools is essential.

The asynchronous communication tools,
discussion forums allow the exchange of information
flexible way. But in return they generate a largasm of
messages. We thus see that the volume of messagemged
generates noise, proportional to the number ofrieteers.

B. Thesaurus

The international standard 1ISO 2788 (1986) defitieel
thesaurus as the « vocabulary of a controlled imdex
language formally organized in order to explici¢ trelations
priori between notions (eg relation generic / sfiEci».
According to the same standard, an indexing langua@ «
set of controlled terms and selected from a natiaraduage
and used to represent in condensed form, the dsntehn

particularlyocuments ».

The thesaurus was designed in the late 1950s.irls f
function was to overcome the disadvantages of ahtur
language: by grouping different meanings in the esdorm
meaningful and dispersion of information in termsrenor less

This makes the exploitation of this mass a heavyl ajmilar semantically. The thesaurus is as an insnt of

impractical. The undesirable mixture of messagesmfr
different contexts and different objectives geresaa block
and slowness in reply's time. A member of a workingup
that is remote, Requires functionalities to betdeld in the
asynchronous communication tools to facilitate ita the task
of researching the desired information in a vest fsay and
depending on the intended context [5].

A tool for semantic classification of messages of
discussion forum was proposed in our work preseintéd].

I1l. BASIC ELEMENT OF OUR CLASSIFICATION TOOL

The classification tool introduced in [1] is based LSA
(Latent Semantic Analysis) with a reinforcement tbfe
classification by integrating a thesaurus.

Based on the singular value decomposition (SV,UBA
method allows to find similarities between the doeunts
(texts, sentences, words) [6][1].

In order to have relevant results we have proptsedden
the scope of research while respecting the comtytested.
The use of the technologies proposed by the Seecdrfgb in
particular those that enable the organization cbbalaries in
a semantic way, was necessaior this, we chose the
thesaurus.

A. Semantic web

The term Semantic Web attributed to Tim Berners-[3e
denotes a set of technologies to make the confersources
on the World Wide Web accessible and usable byvsaodt
agents and programs, through a system of formahahaédt,
including using the family of languages developgd\SBC.

The Semantic Web does not call into question tlhssit
web, because it is based on it, especially a means
publication and consultation documents.
processing of documents via the semantic web ise don
adding formalized information (markers) that ddseritheir
content and their functionalities instead of tewstten in
naturals languages (French, Spanish, Chinese,) d&]..
Moreover, for the manipulation of semantic markevs, need
semantic resources that help to define a vocabditarguch
markers and also allow concepts sharing and inezedylity.

The autmmat

control and structuring of the vocabulary; it cdmites to the
consistency of indexing and facilitates informaticetrieval
[7].

The terms in a thesaurus are conceptually orgdnazel
interconnected by semantic relations. These relatare of
three types: hierarchical, equivalence and assonit].

The possibility that the thesaurus gives in terfnsemnantic
@lassification of terms of a given vocabulary, wavé
encouraged on one hand to integrate it as an ¢asent
component in the classification presented in [1}. t8e other
hand, the simplicity of relations and of terms ttiet thesaurus
presents has facilitated the implementation ofcthssifier and
to see the first results when a semantic resourte
organization of words is integrated

IV. CLASSIFICATION OF MESSAGES OF A DISCUSSION FORUM
BASED ON THELSA

To help a user find a message posted to a discusiom,
most methods of classification provides a reseda@ded on
keywords. The research results obtained are deperaied
proportional to the relevance of keywords chosetheyuser.

A tool for classifying the messages of a discussamm

that is based on a semantic approach was preser[tdd This
approach allows managing the mass of messages aletach
with applying a classification according to theiengantic
context. The classification made is based primanilythe LSA
method. In order to increase the performance ofntie¢hod
chosen by extending the terms used in the congiruaif
Table lexical (words / documents) and thus imprdke
classification, we thought to organize these tewite other
terms in a hierarchical manner using a thesaurus.
Our implementation was done in three stages. énfitist
one, we only implemented the LSA. The object of $heond
stage was the implementation of our basic semaapipsoach
and that we improved in the last stage.

A. Using the LSA only

Having defined a context of classification of megsausing
a set of terms (keywords), the first test done be t
classification is based solely on the LSA, dematsty

Among these resources we find the taxonomies, s#marrestrictions on the results and which are due édtatistical

networks, thesaurus and ontologies [1].
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nature of LSA method. The results thus found frdms t
classifier ignore messages from the same desirethrge
context, if they don't contain any keyword defirmdstarting.

B. Integration of the thesaurus

The integration of the thesaurus as a semanticsires has
been the subject of two approaches. The first ambro
consists to include in addition to keywords specifby the
user, the specific terms that are associated ta theough the
thesaurus, avoiding repetitions [1]:

Base de
messages du
_forum
2,

@@

Messages classifiés

Mesurer la

Matrice LSA similarité

Fig. 1 — General architecture of the system

This approach demonstrates that the results geceeat
more interesting in terms of semantics as thosergéed by
the LSA method only, because messages with seraamti@ar
to that desired are generated, without these messamntain
the specified keywords. But some messages of difter
semantics are also returned, since they contamsténat are
related to a few key words only and not to all bége
keywords [1].

To overcome the problem of side messages,
improvement to semantic approach of classificatiomade.
In this case and to build the lexical table, welude in
addition to the keywords specified by the usercBjgeterms
defined by the thesaurus, common to those [1]:

Base de
messages du
__forum
“7

Application
L5Aetensulte

Mesuwerla  Messages classifies

similarite

Matrice LSA

Fig. 2 — lexical Table including only the commomts
The Improvement made to our basic approach lead®te

relevant results than those generated from the dpproach.
The messages returned are only in the same desirgelxt.

International Scholarly and Scientific Research & Innovation 4(6) 2010

1110

The improved semantic approach allows classifying
messages according to a set of terms that belotigetdesired
themes, based on semantic relations that existelegtwthese
terms. The terms used so to enable this classdicatre
ranked according semantic relations using a thasaurhe
latter is constructed from a corpus of messagedifédrent
topics. The application of this approach on a cermi
messages posted through a forum discussion, showgedts
relevant and rich in semantics, which approves ubke of
thesaurus prior to the LSA.

C. Interpretation of results

To compare the three implementations, we calculate
statistics on all the search results. So for a werpf 115
messages, on which we applied a classification chasethe
theme: "routing" and "protocol”, we learned theldaling
results [6]:

TABLE |
RATE OFMESSAGESRETURNEDWHICH RELATE TO THE THEME
PROTOCOL OF ROUTING

Number of number of | number Rate of
messages messages | of messages
returned of the messages | returned
corpus returned and similar
similar to and similar | to the chosen|
the chosen | to themes | themes
themes chosen
LSA only 27 16 9 56,25 %
Basic 85 16 16 ~100 %
approach
Improved | 33 16 16 ~100 %
approach

The TABLE | show firstly that the proposed semantic
approach, gives more interesting results in terfrsemantics
as those given by the LSA method only and thatadhjeving
a rate close to 100% while the rate achieved by B does
not exceed 56.25% [6].

On the other hand, TABLE Il shows that our second
approach is more attractive to overcome the proldéspam
and this, by achieving a rate of 51.52% of spampared to
the results returned by the basic approach and $i#ewhich
carry rates of respectively 81.18% and 66.67% [6].

TABLE Il
RATESOFSPAMRETURNED
Number of Number | Rate of messages
messages of returned that are not
that are not | messages| similar to the chosen
similar to the | returned | themes by the total of
chosen messages returned
themes
LSA only 18 27 66,67 %
Basic approach 69 85 81,18 %
Improved 17 33 51,52 %
approach
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The
satisfactory. However it is necessary to highlighkdme
insufficiencies in the use of thesaurus.

V. [INSUFFICIENCIESOF THESAURUS

The thesaurus has been created to assist archivigteir
task of indexing and queries formulation [14].
characterized by a degree of semantic precisioangfar the
presentation of knowledge that limits its use fatoanatic
indexing. This is explained partly because a teohoigy
dictionary, incarnates a representation of a domén
lexicalization of a conceptualization), which istias complete
as the formal
representation, and its modest structure, is thezafnsuitable
for advanced semantic applications. On the othaedhand in
particular, relations linking terms (controlled ‘atilary to
represent concepts) in a thesaurus (BT, NT, RTparerally
not sufficient for a profound analysis of the setitan of
indexed documents [17].

The thesaurus also lacks a conceptual level ofatiin.
These are collections of terms that are organineiua single
hierarchy or multiple hierarchies but with basidatens
between terms. The distinction between a concept itn
lexicalization is not clearly established. The thesis does not
reflect how the world can be understood in termsefning.
In addition, coverage semantic thesaurus is limitétie
concepts are generally not differentiated from rttastract
type (such as substances, processes). The reldiEngen
terms are vague and ambiguous. The relation “etedlto” is
often difficult to exploit because it connects ttegms by
implying different types of semantic relations. i often
difficult to determine the properties of relationsnore
specific», «more generic» which can combine thatiais «is
an instance of» or «is part of». The thesaurus &el
consistency and may contain conflicting informatjta].

The gains made by reuse, are many. It was percébrea
long time as a means to improve quality and redasts and
delays in production. Yet like in other areas, eelus e-
learning has become a discipline and focus of rekeia its
own right [13]. In this context, we are interestitogthe reuse
of knowledge bases, something that a thesaurusatesatisfy.

results thus found by using a thesaurus seem All these qualities that ontology possesses reitsl@egree

of semantic precision for the presentation of kreuge
higher. An adaptation of our classifier to ontolaggtead of a
thesaurus is then proposed.

VI. ONTOLOGIES

It's Ontology is an explicit specification of a conceglization

of a domain, formed by concepts and relations #iktw
humans and machines have everything they needderstand
and reason about an area of interest or a portioth®
universe [11]. On one hand, ontologies allow tocdeg the
knowledge of a specific area, and on the other hend

semantics provided by the conceptuspresent complex relations between concepts, axiand

rules [12]. Ontologies have become a central compbin
many applications, and they are called to play ya rade in
building the future "Semantic Web" [10].

A thesaurus or even a taxonomy are forms of onyolog
whose grammar has not been formalized. When wélesta
category and a hierarchy of this categorization, establish
dependencies between these terms. These hierarahges
meaningful outside the vocabulary itself. For exEmmhen
we say «this term is a subcategory of that othemxe we
come giving sense of this relation, we draw a "afrbetween
the two by qualifying the arrow and asserting whkitd of
relation that meant. Ontology corresponds thereftrea
controlled and organized vocabulary, and to explici
formalization of relations established between tikerent
vocabulary terms. To realize this formalization, @@ use a
particular language. Among the languages useddoritke the
relations between various terms of vocabulary, ehare
RDF(S) and OWL [15]. All the benefits listed aboead
relating to ontologies encouraged us to proposgtaed work
using ontology instead of a thesaurus for contrglliour
vocabulary.

VIlI. ADAPTATION OF OUR SEMANTIC APPROACH WITH A

ONTOLOGY

The adaptation of the semantic approach will bihetevel
of the search of the new terms organized by onyofogl that
we chose for replacing the thesaurus. In this papes
contribution of semantic relations that can exist &n

An investigation on the side of the ontology is rthe pntological organization in the process of clasation is

conducted. Ontology allows reuse by creating anihtaiaing
reusable knowledge. It allows also the assembknofvledge
bases from reusable modules. The sharing of kngeleahd
communication is also possible with ontologies sirtbey
provide interoperability between systems and enatie
exchange of knowledge between these systems [8].

especially focussed.

A. Building a ontology core

The construction of ontology test is our firstpstélo
achieve this operation, we are working on a whagpugs of

Ontology can thus overcome the insufficiencies loé t Messages of different thematic (routage, protocd@P,

thesaurus through the opportunity to represenktimaviedge
of a domain by identifying and modelling conceptsd a
conceptual relations. The ontology can also formealthe
conceptualization and corresponding vocabulary,
formalization which also targets to remove any amuiby [16].
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dynamique, web, etc...) and that are posted vigldwtorm of
distance learning moodle [6]. To extract terms tbantain
information about the messages of the corpus, iewed the

s thFame procedure as explained in [1]. The terms foare

organized according to superclass and subclassrbigr
(“routage” is a superclass of “protocole_routage”,
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“prorocole_securite” and “protocole_application”hd term EAESEEEE i
“ - . - ” <owl:union(f rdf:parselype="Collection">
protocole_routage” is a subclass of “routage”)g(R). Then, cowl:Class rdf:sbout="#0rdinzteur”/>

H ] ] H <owl:Class rdf:zbout="§Cakble"/>
we as.3|gn to each“fmal class (a final ’f:lass haiuhml?ss‘),"lts e L
own instances. (“protocole_routage has “IGP”, GB’, </owl unionDEr
“ ” “ ” . - </owl :Cl >
OSPF’, and “RIP” as instances). After the openatiof </ rrifn - romges
hierarchical organization, we proceed to define shenantic </owl:ObjectPropertyr

. . owl:Claas vdf: ID="dynamicue">
relations that may exist between the concepts tflogy, and <rdfa: subClassOf>
that we can create according to our intentionsjkenthe e e T tae s/
</rdfs:subllas=0i>

thesaurus that does not allows the representatfosuch </owl:Clasa>
relations. For example, we have define tree semaekations R B s s st i R N S sl I s i
P . o . . <rdfas:range rdf:rescurce="f#connecteur reseau’/>
utilise_connecteur”, utilise_metrique and <rdfs:domain vdf :resource="#dynamicque" />
Wil ” « : ” </owl:bjectProperty>
utilise_protocole between dynamique and <owl ‘ObjectProperty rdf :about="futilse protocole">
“connecteur_reseau”, “metrique”, “protocole_routage <owl :inverseDf rdf:resource="#est utilise"/>

. <rdfs:range rdf:resocurce="fiprotocole routage"/>
respectlvely. ) <rdfs:domain vdf:rescurce="#dynamicque" />

To create the core ontology, we chose the ontogatitor </owl:bjectProperty> o _

2 . ;. . owl:ObjectProperty wdfID="utilise metrigque">
“protégé” in the version 3.4.1. Protégé is an auyleditor <rdfs:demain rdf:rescurce="fdynamique’ />
that allows the development of OWL ontologies arideo . j;;:j‘;:zﬁgi;zgmmf*h"e“iq“e""‘*"
forms. Its interface is very intuitive and the sgdte is fairly <owl :ObjectProperty rdf-ID—"necessite outils"
mature [18] <rdfs: comment

o oyt Fig. 4 — Example of semantic relations formalisgdVL language

OMnnectzurEE t@ﬁnﬁxnwﬁ%m% 0 D 5%5“
D cny@éméur pysie] L D Sﬂ
o OMBTW L%'Wem [‘fq Cvsn

i FTP “Geomecteur D , bas\: ﬁlnemel

Transfert_de_fichiers

The clarity of the formal representation of the afoalary

B sowwll oy L La"ﬂaﬂ”afwm' Ly that the ontology suggests in particular the OWllova a
o 2 U2 man K .
i %})huveautmue[:] - zw guery more exact for this semantic resource.
d5' eme expm&on L%gme\ B \
i = b I\ Securfte_systeme
.”‘el‘% & Nauganeu\A ’:{j - : SEN %te mn—’amwﬁe

gl Tmng
ki

pad B. Toward the use of a set of functionalities proposed by
the formalism OWL

ique

i i ‘ﬁ—*—na’“ A The formal ontology is very rich in semantic redas that
%@%A N =" may exist between concepts. The important advargfdieis
pricol_ssits ,‘ g - ""N rE formal presentation is the way in whish knowledge
iy am* ’sﬂmm@ﬁ;ﬁ?@ﬁ’g@ presented with a wide clarity and more precisicende the

‘W‘j"""‘éﬂfii“ ‘ oogod absence of any ambiguity of the treated vocabulary

The integration of ontology in the semantic classifvill
play an important role in a targeted research af berms
Fig. 3 — Organization vocabulary following the dogy structure  related with semantic relations more exact thasehwroposed
by a thesaurus. These terms are so well represesied the
OWL formalism chosen. The general architecture loé t
classification tool remains the same the only ckangill be
made at the stage of semantic similarity searatgusie OWL

After building the ontology core using “protégé’wiill then
be exported to OWL formalism, something that théotmyy
structure allows unlike thesaurus. The choice of LOWontoIogy
language came after showing that it has more a€gest  p£qor 5 petter organization of our vocabulary's cquise
comparl'ng to RDF(S) [6]. The OWL file generated bypqugh ontology, we made use of compound termshis

", expresses clearly and unambiguouslyst@antic  .,se and in order to preserve the semantic thas giach sub-

“protégé”,
relations that excite between the concepts of thelogy core. o e propose to integrate all sub-terms incthssification
phase (exactly in the construction of the lexicdle LSA)

In figure (Fig. 4), the OWL code explicit examplEfssemantic

relations between the "dynamique” concept and @®®rs ith avoiding repetitions in the set of terms intetgd.

concepts that we described in (section 7.1). We algo The core ontology built, and especially its OWL rfa

observe that the relation “has Sut_)class” is autimeidt aspect gives a set of functionaliies to get eabg t

generated by OWL code when we define a subclaat@fss.  anipulation of diverse relations that may existeen two
terms. In this work we propose the use of “Objeaprrty”,
the “SubClassOf”, and “Datatype” property.

“ObjectProperty“is used to describe semantic iahat

between two terms, for example relation “utiliseotpcole” is

defined between “protocole_routage” and “dynamiqffigiure
4). In this case the introduction of “dynamique” ke word
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by user will make the classification process mareliigent
thanks to the “ObjectProperty” functionality and itise to
generate “protocole_routage” as new term.

With OWL ontology, it's also possible to make atdilked
classification of messages by the way of the ineaion only
the terms that cover the query of user. The acguitc
relations provided by a formal ontology and defirmdween
two concepts, ignored the implication of terms tlat
semantically far from the theme initially introdacdy the
user. For example the concept “protocole_routage”ai

VIIl.  CONCLUSION AND PROSPECTS

We have presented in this paper a set of funciitiegthat
a formal OWL ontology proposes.

The functionalities explained, can widen the fiedd
research by integrating new terms emerged fronottielogy
thanks to the semantic relations of type ObjectBriyp(eg
“utilise_connecteur” and “utilise_metrique”), sentan
relations of type SubClassOf (between “routage” and
“statique”) and datatype (eg “traduction”).

The tests that we proposed in this work, and the

subclass of “protocole” as “protocole_securite” angmplementation of others functionaliies that ooty

“protocole_application”, but these last two coneepte not
called in the classification stage because the sgengelation
“ utilise_protocole” is exactly defined between fdymique”
and “protocole_routage and thus the classifievalldiltering
under the following theme desired by user.

The relation between a class and its subclass
automatically created. For example, we find refati@tween
“routage” and its subclasse “dynamique”. In thise, a
simple introduction of “routage” as key word by ysgenerate
the call for "dynamique" which is linked to "routgthrough
the tag “SubClassOf’ of OWL language. This typeealation
between classes can increase the quality of trssifitation
tool that will be more intelligent. The increasiofjintelligence
of the classification is possible through integratiof new
terms in the classification phase. In this cassteid of using
solely on the concept, we also appeal to all os¢hsub-
concepts and also their instances. The introductidin
“routage” as a key word by user will be accomparbgdhe
integration of “dynamique” and “statique” in the tma LSA
without forgetting the appeal of all instances bk ttwo
subclasses.

“Datatype” property can be a solution to overconmne
difficulties of the manipulation of the natural tarage in
whish messages are wrote. Among those difficulties,cite
the case of messages that are wrote in Frenchhahddntains
some words from English language. For this andh@iriosing
semantic information that these English words dioethe

message, we propose the use of a “Datatype” prppert

assigned to French term and that will takes its liEng
translation as value. This proposition will give mmo
intelligence to the classification thanks to thedeviing of
semantic area which is presented by the Frenclstan their
translation.

To have a valid OWL ontology in its Full versionewsed
non-accented terms for defining concepts, instanaed
relations. But when messages contain some words attea
accented and that give information to messages, rileglect
will generate a remarkable loss of semantic, heheeeed to
integrate non-accented words in the classificafibase. The
use of a datatype property is our proposition. s, we
assign for each non-accented word a “Datatype” gntgpand
which the value will be the accented word.
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provides, like the opportunity to be interviewed &yquery
language for example SPARQL, will be the subjeca dfiture
work. The future implementation of the interrogatiprocess
of the OWL ontology, we will use the Jena Framewddna is
dedicated to building semantic web applicationslltiws the
Afanipulation of ontologies by providing Java APIS]f

Reuse is also a strong point of ontology, and is ghospect
the core ontology already created will be fed peremly with
new terms to allow its reuse in other projects.

The proposition to adopt a Service-Oriented Awsttiire
which is based primarily on the potential of a camakion of
XML, Web, specifications of SOAP and WSDL, whichrae
designed to promote interoperability and extenigbiwill be
also a subject of our future work.
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