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of terms used for search.
Abstract— For best collaboration, Asynchronous tools andigaletrly An approach to manage this mass of messages, by a
the discussion forums are the most used thankseio ftexibility in terms of  ¢|assification of messages according to their séimaontext

time. To convey only the messages that belong tteeme of interest of the . . e .
tutor in order to help him during his tutoring wprkse of a tool for was presented in [1]. This classification is based the

classification of these messages is indispensBblethis we have proposed a Mmethod LSA (Latent Semantic Analysis). The constoncof a
semantics classification tool of messages of audiion forum that is based thesaurus that will bring to the messages postel@dyers, a

on LSA (Latent Seman'tlc Analysis), which includethasaurus to organize semantic context was also proposed. The resultsfdund by
the vocabulary. Benefits offered by formal ontologgn overcome the

insufficiencies that a thesaurus generates dutingse and encourage us thenUSINg @ thesaurus seem satisfactory [1]. Howeversit
to use it in our semantic classifier. necessary to signalize some insufficiencies in gisthe

In this work we propose the use of some functidieslithat a OWL ontology {hesaurus and that we saw from results found
proposes. We then explain how functionalities lik®bjectProperty”, Th f thi is th f t. | .
"SubClassOf’ and “Datatype” property make our diisstion more € purpose o Is paper Is the use of ontologyrganize

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 andeseic relations described organization is based on the functionalities thatolmgy
by OWL formalism. . . . .
disposes, in particular the property of its forraapect. Once
K rds—Classification  of  messages Collaborative®l" ontology is built, it will be used in the resgla phase of
communication tools, Discussion forum, e-Learninéprmal semantic_ similarity betweep terms entered by th(fr.uaEnd
description, Latente Semantic Analysis, OntologyVIQ semantic those that ontology organizes, and so the claasific of

relations, Semantic Web, Thesaurus, tutoring. messages will be richer semantically.
The following plan will be adopt. In Section 2 weention
. INTRODUCTION the importance of collaboration tools for tutoriegpecially

To collaborate in a tutoring system in e-Learnihg, tise of those asynchronous as the discussion forum, whdsepting
collaborative tools is essential. The tutor andriees can the problem that this type of tool generates. e ttlescribe
communicate via synchronous or asynchronous toaols ihe essential elements on which is based the s@mant
particular discussion forum thanks to guaranteedoen in classification tool presented in [1]. Section 4dsvoted to
terms of time, because they don't require the mreseof all Presenting the approach adopted to allow the dieason
players in the same slots time for communication. semantics of messages and also the improvemengtttroo

However, sometimes this type of collaboration tdslsot this approach while interpreting the results. Thgufficiencies
easy to handle, when the volume of messages acatedul identified in the use of the thesaurus will be ﬂ]bject of the
over time in a progressive manner. This makes tpioitation ~ fifth section. In Section 5, we also present theaatages that
of communication space very complex. Hence the rfeed ontology possesses for overcome these insuffiasncin
tools of classification and organization to faeili searching Section 6 we introduce the notion of ontology. Tiee of
and to he|p tutor to access to information in am“manner_ some functionalities that OWL prOVides to make ¢lassifier

To help a user who can be a tutor or an instructdind a more intelligent will be explained in Section. Atetend we
message posted in a discussion forum, most clestiifn give a conclusion and prospects for our next works.
methods provides a search based on keyword. Tleands
results are dependent and proportional to the piateness |l COLLABORATION BETWEEN THE TUTOR AND THE LEARNER

BY WAY OF ASYNCHRONOUS TOOL
The success of any work performed by several acthis
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synchronous and asynchronous, between learnerstheaid
tutor has shown its advantages in the success btifieon
formation [2] [3].

Given the importance of the side tutoring for aeyide of
distance learning and the role played by the ttdavercome
the problem of isolation that the learner may faed 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 messagdemnged
generates noise, proportional to the number ofnieteers.

B. Thesaurus

The international standard ISO 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 / sf@ci».
According to the same standard, an indexing languag «
set of controlled terms and selected from a natiarguage
and used to represent in condensed form, the dsnizhn

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 heavdl amjmilar 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 workgngup
that is remote, Requires functionalities to be udeld 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 preseimté¢d].

Ill. BASIC ELEMENT OF OUR CLASSIFICATION TOOL

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

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

In order to have relevant results we have proptsedden
the scope of research while respecting the comtxytested.
The use of the technologies proposed by the Seodrfeb in
particular those that enable the organization atbalaries in

a semantic way, was necessafor this, we chose the

thesaurus.

A. Semantic web

The term Semantic Web attributed to Tim Berners-[Be
denotes a set of technologies to make the confersources
on the World Wide Web accessible and usable bywsoét
agents and programs, through a system of formahdagd,
including using the family of languages developgdNBC.

The Semantic Web does not call into question tlassit
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 tewtstten in
naturals languages (French, Spanish, Chinese,) {&].
Moreover, for the manipulation of semantic markevs, need
semantic resources that help to define a vocabditarguch
markers and also allow concepts sharing and inezedgility.

The autmmat

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

The terms in a thesaurus are conceptually orgdnizel
interconnected by semantic relations. These relatiare of
three types: hierarchical, equivalence and assonifit].

The possibility that the thesaurus gives in terfnsemantic
@lassification of terms of a given vocabulary, wavé
encouraged on one hand to integrate it as an éasent
component in the classification presented in [1}. tBe other
hand, the simplicity of relations and of terms ttet thesaurus
presents has facilitated the implementation ofctassifier and
to see the first results when a semantic resourte o
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$ed on
keywords. The research results obtained are deperatal
proportional to the relevance of keywords chosethbyuser.

A tool for classifying the messages of a discussamm

that is based on a semantic approach was preserfted This
approach allows managing the mass of messages aletach
with applying a classification according to theiensntic
context. The classification made is based primamilythe LSA
method. In order to increase the performance ofntie¢hod
chosen by extending the terms used in the conaruaif
Table lexical (words / documents) and thus imprdkie
classification, we thought to organize these tewith 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 $keond
stage was the implementation of our basic semaafipsoach
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 ®e t
classification is based solely on the LSA, demates

Among these resources we find the taxonomies, snarrestrictions on the results and which are due eostatistical

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

B. Integration of the thesaurus

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

Base de
messages du

—

Application
LSA et ensuite
Mesurerla
similarite

@@

Messages classifies
Matrice LSA

Fig. 1 — General architecture of the system

This approach demonstrates that the results gexeste
more interesting in terms of semantics as thosegésd by
the LSA method only, because messages with seraamtiar
to that desired are generated, without these messaantain
the specified keywords. But some messages of differ
semantics are also returned, since they containsténat are
related to a few key words only and not to all béde
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 usercsjgeterms
defined by the thesaurus, common to those [1]:

[Goededegmt vememnar |

Pl

Base de
messages du
__forum

Nouvelle liste de temmes 3

P N
® @

Q)

Application
LSAetensuite
Mesurerla
similarite

Messages classifies

Matrice LSA

Fig. 2 — lexical Table including only the commommte

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.

The improved semantic approach allows classifying
messages according to a set of terms that belotigetdesired
themes, based on semantic relations that existeleetwhese
terms. The terms used so to enable this classifitatre
ranked according semantic relations using a thasaurhe
latter is constructed from a corpus of messagediftdrent
topics. The application of this approach on a cermi
messages posted through a forum discussion, showeedts
relevant and rich in semantics, which approves uke 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 usrpf 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 terfreemantics
as those given by the LSA method only and thatadijeving
a rate close to 100% while the rate achieved by 8w 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 spampamed to
the results returned by the basic approach and $#ewhich
carry rates of respectively 81.18% and 66.67% [6].

TABLE I
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 highlighame
insufficiencies in the use of thesaurus.

V.

The thesaurus has been created to assist archivigiteir
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 teotoigy
dictionary, incarnates a representation of a domn
lexicalization of a conceptualization), which istas complete
as the formal
representation, and its modest structure, is thexainsuitable
for advanced semantic applications. On the othadhand in
particular, relations linking terms (controlled ‘atulary to
represent concepts) in a thesaurus (BT, NT, RTgarerally
not sufficient for a profound analysis of the setitan of
indexed documents [17].

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

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, eeus e-
learning has become a discipline and focus of rekeia its
own right [13]. In this context, we are interestiregthe reuse
of knowledge bases, something that a thesaurusatzsatisfy.

INSUFFICIENCIESOF THESAURUS

results thus found by using a thesaurus seem All these qualities that ontology possesses reitselegree

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 #ibtw
humans and machines have everything they needderstand
and reason about an area of interest or a portiothe
universe [11]. On one hand, ontologies allow tocdes the
knowledge of a specific area, and on the other hand

semantics provided by the conceptusdpresent complex relations between concepts, axiand

rules [12]. Ontologies have become a central compbin
many applications, and they are called to play w 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 hierarahées
meaningful outside the vocabulary itself. For exBmnpvhen
we say «this term is a subcategory of that othemite we
come giving sense of this relation, we draw a "afrbetween
the two by qualifying the arrow and asserting wkiad of
relation that meant. Ontology corresponds thereftrea
controlled and organized vocabulary, and to explici
formalization of relations established between tlierent
vocabulary terms. To realize this formalization, @an use a
particular language. Among the languages usedgoritke the
relations between various terms of vocabulary, ehare
RDF(S) and OWL [15]. All the benefits listed aboead
relating to ontologies encouraged us to proposétad work
using ontology instead of a thesaurus for contiglliour
vocabulary.

VIl. ADAPTATION OF OUR SEMANTIC APPROACH WITH A

ONTOLOGY

The adaptation of the semantic approach will biaatevel
of the search of the new terms organized by onjologl that
we chose for replacing the thesaurus. In this papes
contribution of semantic relations that can exist an

An investigation on the side of the ontology is rthe ontological 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 kn@eledhd
communication is also possible with ontologies sirtbey
provide interoperability between systems and enabie
exchange of knowledge between these systems [8].

especially focussed.

A. Building a ontology core

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

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

thesaurus through the opportunity to represenkitmeviedge
of a domain by identifying and modelling conceptsd a
conceptual relations. The ontology can also formealthe
conceptualization and corresponding
formalization which also targets to remove any ayuiby [16].

vocabulary, s th

dynamique, web, etc...) and that are posted vigldworm of
distance learning moodle [6]. To extract terms tbamtain
information about the messages of the corpus, Wewed the
pame procedure as explained in [1]. The terms foarel
organized according to superclass and subclassarbigr
(“routage” is a superclass of “protocole_routage”,
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“prorocole_securite” and “protocole_application”hd term
“protocole_routage” is a subclass of “routage”)g(R3). Then,
we assign to each final class (a final class hasuhclass), its
own instances. (“protocole_routage”  has “IGP”,GB”,
“OSPF”, and “RIP” as instances). After the openatiof
hierarchical organization, we proceed to define shenantic
relations that may exist between the concepts tflogy, and
that we can create according to our intentionsjkenthe
thesaurus that does not allows the representatfosuch
relations. For example, we have define tree semaakitions

“utilise_connecteur”, “utilise_metrique” and
“utilise_protocole” between “dynamique” and
“connecteur_reseau”, “metrique”, “protocole_routage

respectively.

To create the core ontology, we chose the ontoktjtor
“protégé” in the version 3.4.1. Protégé is an auyl editor
that allows the development of OWL ontologies arideo
forms. Its interface is very intuitive and the sadte is fairly

mature [18].
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Fig. 3 — Organization vocabulary following the doggy structure

After building the ontology core using “protégé’wiill then
be exported to OWL formalism, something that théotmgy

structure allows unlike thesaurus. The choice of IOW

language came after showing that it has more adgast

comparing to RDF(S) [6]. The OWL file generated through ontology

“protégé”, expresses clearly and unambiguouslystr@antic
relations that excite between the concepts of thelogy core.
In figure (Fig. 4), the OWL code explicit examplefssemantic
relations between the "dynamique" concept and tibers
concepts that we described in (section 7.1). We alao
observe that the relation “has Subclass” is autimalst
generated by OWL code when we define a subclaaslafss.

2517-9942
No:6, 2010

<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:zbout="§0rdinateur"/>
<owl:Class rdf:about="§Cable"/>
<owl:Class rdf:sbout="fcomnecteur physique"/>
</ owl sunionD£>
</owl:Class>
</ rdfs:range>
</owl:0bjectPropercy>
owl:Claga vdf:ID="dynamigue">
<rdfa: subClasa0f>
<owl:Clasa wdf:I0="Routage"/>
</vdfa:subClasalf>
< fowl:Clasa>
<owl :ObjectProperty rdf :ID="utilise commecteur">
<rdfa:range rdf:rescurce="#connecteur reseau" />
<rdfa:dopain rdf:rescurce="#dynamiquea" />
</owl:djectProperty>
<owl:ObjectProperty rdf:about="#utilse protocole">
<owl:inverseD{ vrdf:reacurce="Heat_utilise"/>
<vdfa:range vdf:resource="#protocole routage” />
<rdfa:domain rdf :resource="#dynamigqua" />
< jowl:bjectProperty>
owl ObjectProperty vdf:ID-"utilise metrigque">
<rdfa:dopain rdf:rescurce="#dynamiquea" />
<rdfa: range vdf:rescurce="fumetrique" />
</owl:djectProperty>
<owl:ObjectProperty rdf:ID="necessite_cutils">
<rdfs: comment

Fig. 4 — Example of semantic relations formalisgdWVL language

The clarity of the formal representation of the afoalary
that the ontology suggests in particular the OWIllova a
guery more exact for this semantic resource.

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

The formal ontology is very rich in semantic redat that
may exist between concepts. The important advantégleis
formal presentation is the way in whish knowledge i
presented with a wide clarity and more precisioende the
absence of any ambiguity of the treated vocabulary

The integration of ontology in the semantic classifwill
play an important role in a targeted research af terms
related with semantic relations more exact thasdhmoposed
by a thesaurus. These terms are so well represested 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 searamgusie OWL
ontology.

For a better organization of our vocabulary’'s cqtse
we made use of compound termghilh
case and in order to preserve the semantic thas gigch sub-
term, we propose to integrate all sub-terms incthssification
phase (exactly in the construction of the lexicle LSA)
with avoiding repetitions in the set of terms intggd.

The core ontology built, and especially its OWL nfed
aspect gives a set of functionalies to get eabg t
manipulation of diverse relations that may existween two
terms. In this work we propose the use of “ObjeapRrty”,
the “SubClassOf”, and “Datatype” property.

“ObjectProperty“is used to describe semantic i@t
between two terms, for example relation “utilisedtpcole” is
defined between “protocole_routage” and “dynamiq(figiure
4). In this case the introduction of “dynamique” keey word
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by user will make the classification process marliigent
thanks to the “ObjectProperty” functionality and itise to
generate “protocole_routage” as new term.

With OWL ontology, it's also possible to make atefiled
classification of messages by the way of the inoaion only
the terms that cover the query of user. The acyuiac
relations provided by a formal ontology and defirlextween
two concepts, ignored the implication of terms tlae
semantically far from the theme initially introdacéy the
user. For example the concept “protocole_routage” ai
subclass
“protocole_application”, but these last two coneepte not
called in the classification stage because the sgeneelation

“ utilise_protocole” is exactly defined between fadymique”

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 "routgigthrough
the tag “SubClassOf” of OWL language. This typeealtion
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 casstedd of using
solely on the concept, we also appeal to all os¢hsub-
concepts and also their instances. The introductidn
“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 b 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 anch@irlosing
semantic information that these English words diwethe

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 thedewiing of
semantic area which is presented by the Frenctstan their
translation.

To have a valid OWL ontology in its Full versionewsed
non-accented terms for defining concepts, instanapd
relations. But when messages contain some words attea
accented and that give information to messages, nieglect
will generate a remarkable loss of semantic, heheaeed to
integrate non-accented words in the classificapbase. The
use of a datatype property is our proposition. fis, we
assign for each non-accented word a “Datatype” gntypand
which the value will be the accented word.

VIII.

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

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

The tests that we proposed

CONCLUSION AND PROSPECTS

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 Framewdena is
dedicated to building semantic web applicationsilltiws the
ffanipulation of ontologies by providing Java AP1S]|

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

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