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Abstract semantics, which enable the cooperation or
interoperability between different profiles modélsis
Heterogeneity of resources (information, users, Profile generic model describes the profiles lobica
hardware devices, etc.) has raised the problem of Structure, contents and semantics. These semavilics
defining a generic modeL which would be used as aaHOW the construction of a RDF/RDFS/OWL semantic

basis for describing them in various applications f ~ 9graph, by combining various profiles instances. The
resources access. In this article, we propose dilpro  objective of this semantic graph is to identify pkas
generic model, which describes the logical strugtur Of descriptive profiles elements, which have
the contents and the semantics of any resource.compatible semantics (couples that we can matai). F
Through the exp|oitati0n of prof”es semantics Wweve that, rules based on semantics are clarified. V8o al
the matchings flexibility that allows interoperdtyil ~ show that these rules improve the cooperation tetwe
between different profiles and hence between diiter ~ Profiles described by different taxonomies (logical
applications. For that, we define rules for dedggin Structures) through flexible matchings.

couples of profiles elements that have a compatible Note that what we call resources access here is a

semantics and hence that we can match. broader view of information access where resources
are not limited to information (documents) and aser
1. Introduction but can be extended to any kind of elements depgndi

of the application. mobile devices, working

Resources heterogeneity has led to the definitfon o environment, etc.

various models of resources. These models are of ) i
different types (document parts, documents, doctsnen 2- Literaturereview
collection, thesis, articles, individual user, sgroup,
mobile devices, working environment, etc.). In  Access techniques to information allow an
information retrieval and filtering, for examplen® individual to obtain information that meets his dge
can restitute information according to users grariyy ~ We can gather them in two main groups: the pull
(individual user or users group) and/or accordiag t technique, which needs an explicit request of an
information granularity (document parts, documents, individual and the push technique, which does not
documents collection). The goal is to discover Need an explicit demand to return information tersis
specialized collections in some specific fields, to  Information Retrieval (IR), which is a pull
discover new information or to find all relevant technique, rests on need expression of an individua
information units for a given need while adapting t through a query formulated in a more or less strect
characteristics of each user or users groups. Tikexre  free language [1]. However, in Information Retrieva
multitude of resources access approaches, whidotry the real intention of the user is not always obsigu
solve these problems. The heterogeneity of thesehis manner of formulating his query and that can
approaches and the one of the subjacent modelsagive 9enerate ambiguities on the sense of words that it
greater scale to problems related to generic modelscontains. Many solutions exist for refining the sewf
definition for the design of systems and for the & query through query reformulation [5] [22] [6].
interoperability between different models and  Information Filtering (IF), which is a push
applications. technique, is a relatively passive [4] task becahse

In this article, we are interested in the defimitmf a ~ user does not explicitly formulate his needs thipag
profile generic model, which allows describing any duery, as it is the case in IR. In Information étilng,
type of profile for resources access. The spetyfiof we rather use a representation of the user calied u
this generic model is related to the integration of Profile to send information to him.
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There are several methods of filtering [19] based o
users: interests centers [20]; judgements [15] [5];
demographic data (age, profession, etc.) [17]; or a
combination of filtering methods [2]. There areacals
Context-Aware Applications which take into account
the nature of information placed at disposal, the
software and hardware used (PC, mobile phone, etc.)
the geographic situation of the user [18] [13].

Consequently, there is a multitude of
information/resources access methods. They aralbase
on a description of the data handled by procestes o
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retrieval and filtering that are called profile. €'h
profile of an object is a whole of characteristiahich
allows to identify and to represent it. The prdfilesed

in information access techniques are of varied reatu
user profile, document profile, hardware devicds, e
Their structure can be made up of one or several
descriptive elements (or criteria or attributegnters

of interests, data demographic, user preferena®s, k

words, documents metadata, etc. The semantics of

these profiles attributes in traditional informatio
access is generally considered as implicit and ntpe
strongly on the application. That poses the probdém
profiles co-operation described by different stowes
and taxonomies (attributes names). Consequently,
there is a need of: generic models [16]; semantic
models [10]; extensible, flexible, re-usable and
interoperable models [3]. Our contribution aims at
proposing solutions in this framework for improving
resources access. There are existing approachek whi
also used semantics like CC/PP cf. (
http://www.w3.0rg/TR/CCPP-struct-vocab/) or CSCP
[7]. Those approaches aim at describing user contex
through the capability of their devices. The main
difference with our proposal is the genericity afro
model to any kind of resource.

3. Defining profilesfor resour ces access

In this section, we present a profile generic model
for the structure, contents and semantics desonifutf
any profiles for resources access. Thereafter, we
describe a profiles semantic graph, which combines
instances of the generic model, allowing profiles
cooperation describe by different logical strucsuie
order to automatically infer attributes couples of
compatible semantics.

3.1. Profile generic model
In order to be able to define various profiles, athi

are reusable, multi-facets, adaptable, extensibi@ a
evolutionary, we define a profile generic model.
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Fig. 1 Profile generic model

The figureFig. 1 presents the profile generic model
(in UML) proposed. It results from the analysis of
various systems of retrieval and recommendation in
order to deduce a general model from them. The
existing systems are conceived to achieve particula
goals according to specificities of their context:
recommendation of Web pages according to
bookmarks [23], mails filtering [11], electronicatte
[9], etc. Contrary to these systems, our model is
enough general to be used by various applications.

The profile generic model of figuré&ig. 1 is
subdivided into four levels:the profile logical
structure, the profile contents, the profile lodica
structure semantics and the contents semantics

The logical structurepresents the general structure
of a profile. This structure is in the form of &tarchy
of re-usable elementsRéusableElementlass) that
characterize it. This hierarchy is a tree whereenod
profile elements can be: profiles or attributesergn
are two types of attributes: the cladenLeafAttribute
that represents categories of profiles elements (fo
example the attributeuser preferencescan be
composed of others attributes likenguage, length
and dat@ and the clasd eafAttribute that describes
leaves attributes to which one can affect values.

Moreover, profiles derived from the generic model
can have the following characteristics:

- re-usable profilesin a given profile, a child node
can have the structure of another existing proftier
example, a long term user profile can be compoged o
its various usage profiles (or short term profiles)

- multi-facets profiles profiles can be analysed
under various aspects (attributes, sub-profilesusT
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each profile or attribute or combination of prddiler
profiles attributes can constitute a facet of iorF
example, we can analyse a user profile according to
facets: demographic data and judgements, interest
centers, etc.

- adaptive and evolutionary profileur profiles
can be modified and can evolve in time. For example
a user profile can evolve if many of his short term
profiles are different from his long term profile.

The profile leaves contentésee class Element) are
lists of Value-Weightcouples. These lists can contain
one Value-Weightcouple (for example the attribute
document si2eor severalValue-Weightcouples (for
instance the attributdocument key wojd

The interest of using a generic model to define a
given profile is that the basic structure it prog®san
be used by any type of application in order to rofi
any type of profiles [8]. The figur&ig. 2 presents
instances of our profile generic model that describ
mainly the structure and the contents of a usefilpro
and information profile.

In(ovmaucn Profile User Profile
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Fig. 2 Information and user profiles examples:
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The generic model will also enable us to clarifg th
semantics of a profile logical structure and cotgen
The logical structure semanticef the generic model
clarifies what a profile and an attribute represént
profile is the description of a resource (inforroati
user, etc.) in a given context. Thus, the profites
relate to users (individual or group) or to infotioa
placed at disposal
collections, etc.), for instance. Let us note thaiser
profile can also be: of short term (profiles baiter a
short period of time) or of long term (profile Kuiver
a relatively important period) [24], positive orgative
[14].

The figure Fig. 3 illustrates instances of profiles
that are instances of the class “Resource”, with th
semantics (instances of the association class
“ResourcesLink”), which connects them.

The attributes semanticslarifies the characteristic
that the attribute describes. The figlig. 4 illustrates
an example of profile attributes semantics.
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Fig. 4 Instance of proflle attributes semantics

The contents semanticef a profile clarifies the
representation model or type (instance of class
TypeElementfor contents elements of a leaf attribute
(cf. XMLSchema element type). The figufgg. 5
illustrates semantics instances of contents elesrfent
leaf attributes:  ArticlePublicationDate  and
UserPreferencesPublicationDat&hese two attributes
are not represented in the same reference systein bu
would however be interesting to be able to dedbae t
we can compare them by extracting year from date
(since year is a part of date) and by changing the
reference system or vectorial space base. Thismram
shows the interest of clarifying the leaf attritaute
values or contents semantics which can be dong usin
logical expressions. For instance, in figufig. 5 a
given datex is “recent” if x=2003 OR x=2004 OR
x=2005 All the same, this date is considered “less
recent” ifx<2003

@ ()
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m = isModelledBy | D
ot = isOfType i P Year
p = isPartOf

Fig. 51 nstances of leaf attributes values semantics

From the profile generic model, we can derive
various profiles structure by applying decompoasitio
rules toNonLeafAttributeandprofile classes.

We can also derive the semantics of profiles,
attributes and contents. This will facilitate the-c
operation between different profiles in information
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access by deducing, through inferences rulespates ~ instance: string, date, year, different patteris) eVe
of compatible semantics. used formalism RDF/RDFS/OWL to formally clarify
We have chosen RDF/RDFS/OWL descriptive the inference rules of attributes pairs that we can
language as a formal framework to combine instancesmatch. For that, we built a semantic graph, which
of the profile generic model because those langgiage combines profiles instances derived from the generi
are more dedicated for semantics. The model of figureFig. 1. Any semantic relation in our
RDF/RDFS/OWL formalism is then used to formalize 9raph is thus defined in the shape of a triplet as
rules for deducing attributes couples of compatible follows:[subject, predicate, object]

semantics, i.e. that we can match, between twal@sof The figureFig 6 presents an extract of semantics
of disjoined |Ogica| structure. This aspect of sptits description of certain information and user pr@clle
is described and illustrated in the following sewti attributes. This extract puts forward the intexsthe
Semantic Webfor profiles description [10] and
3.2. Matchings flexibility for resour ces access especi.ally for profiles matching. T_his graph.can be
seen like task ontology for the profiles matchifige

T s Sa e S *J resources of our semantic graph are: -
*************** T - preset matching classes describing a concept or
characteristic represented by an attribute. Fa the
generally re-use concepts define in standards like

Others classes

o Dublin Coreor existing ontologies;
Casonea >4 - classes representing profiles logical structurd a
contents;
- classes giving additional information on the
e representation of leaf attributes contents elemiées
- - > the measuring unit used for an attribute evaluation

(terms number or byte®r the attributelength, the
representation type of leaf attribute contents el@m
value (text, numerical, date formats, etc.), tHeremce
system representation or vector space (list of etesn
values), etc. Some contents elements can be etdrifi
through the use of logical expressions in ordexvinid
the definition of many types that are slightly dint.

To describe the semantic relations, we had to defin
certain predicates aepresentgnotedr) to clarify the
characteristic  represented by an  attribute,
isComposedBynotedc) to represent the composition
link (between attributes and/or profileggModelledBy

3 (notedm) to define the type of contents elements, etc.
Instances RDF/RDFS/OWL predicates which make it possible to
typify the various elements of a tripletd{:type to

To match two different profiles describing various sypsume a classdfs:subClassOto subsume all the
names), it is necessary to be able to determinesets of classeswl:disjointWithto define disjunction

between these profiles. For that, it is necessary t property as being symmetric, etc).

contents as well as rules that allow the deductibn  contents elements of a leaf attribute are of theesa
these couples. The semantics of leaf attributesfie  type (e they have the same instance of class
semantics of a leaf attribute contents elements« ggijcalExpression” that clarified the contents
describes the vectorial space representation aed thejements of this attribute are also of the same.t@o,

values or vectorgfor example, the terms or values lists wo leaf attributes can be matched if the following
of the attribute document key wordls“type” (for rules are verified:
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1. necessary rulethe two leaf attributes must
describe the same concept or matching class
(dc:Subject, Language, Length, &tcThey have to be
connected to the same semantic concept class by th
predicate "represents" (noted). Formally, the
necessary ruléor considering a matching between two
attributes x and y, noted necessary_rule(x, y)is
written:

Given A the profiles attributes sef the concepts
classes sefG the triplets set of the profiles semantic
graph and giverx, y /7 A, x andy can be matched if
and only if, [x, rdfitype, LeafAttribute] [y, rdf:type,
LeafAttribute] /G andJa [J C so thafx, r, a] and[y,

r,a] JG.

2. necessary and sufficient rulgo carry out
matching between two attributes, it should be chdck
that these attributes have the same semantic tinks
predicates (in term of number and type) which start
from these attributes towards the same classabelf
semantic links are the same but are not alwaysekfi
towards the same classes, it should be checkdw if t
object of the triplet is an instance of cl&sntentsElt
If it is the case, it is necessary to proceed ttype
verification” which seeks the semantics of the various
contents elements and verifies that they are ofdnee
class or that there is a transformation rule betwee
these content elements semantics, which are ireganc
of classValueType For example in figure Fig 6, to
match theInformationPublicationDateattribute and
the DatePreferenceattribute it is necessary that there
is a rule that allows to pass from cld&3B/MM/YYYY
to classYYYY

Thereafter, it is necessary to verify the dimension
(number of contents elements associated to the

method that seeks the classdsand a2 that are the
ValueTypeclass instances related to the vau@e here
corresponds to the propeftyalue” of classContents-
€lt), TransformationRule(al, b1a rule allowing the
transformation of a triplefx1, rdfitype, al]into a
triplet [x1, rdf:itype, bl]or conversely and given y /7
A, x andy can be matched if and only [k, rdf:type,
LeafAttribute] /7 G, [y, rdfitype, LeafAttribute]/7 G
and/7[x, p, al oG, 4y, p, b] ZG so thatp /P and
(@).a=b
(b). ora, b 7E and if J[a, rdf:type, ContentsElf]
[b, rdfitype, ContentsElt]7 G then we execute the
methodssearching(a, al, a2dndsearching(b, b1, b2)
which returnal and bl that are ValueTypeclass
instances of the valuesandb respectively. They also
returna2 andb?2 that areValueTypeclass instances of
the values of instances of claksgicalExpression,
which correspond to the property “Value” of theasd
and that clarifiech andb respectively. Then:
(). if 7 TransformationRule(al, b2pr /7
TransformationRule(a2, bl is necessary to
carry out a reference system change between
Al (contents elements values list of attribute
X) and B1 (contents elements values list of
attributey). For example, in figur€ig. 6, it is

necessary to express the value of
InformationPublicationDatettribute, initially
expressed in the reference system

"(12/02/2003)", into the reference system of
DatePreferences attribute,  which is
"(lessRecent, recent)"
(ii). If TransformationRule(al, blit is just
necessary to change the dimension.

Let us note that the functiosearching(a, al, a2),

attribute) and the reference system or vector spaceyitn a /7E. is defined as follows:

(elements values list) of each leaf attribute. €her
could be either a disjunction or an inclusion or an
overlapping as well between the terms (or valussy |
of the leaf attributes. In order to perform the chatg,
it may be necessary to carry out:

-a reference system change (vectorial space
change), if one leaf attribute contents elemen& ar
clarified through logical expressions which havgze

-[J [a, rdfitype, ContentsElt] and /[ [a,
isModelledBy, alland /7[al, rdfitype, ValueType]
oG

-if [J[a, isExplainedBy, v1]/7 G then /7 [v1,
rdf:type, LogicalExpression] and/[vl, isOfType,
a?]

To match two attributes, it is necessary to chéek t

coherence of their semantics (characteristic
represented, contents semantics). For that, we have
defined some transformations rules for attributes,
which have compatible semantics. Among these rules,
we can quote: transformation of monovalued attebut
into multivalued attributes for a dimension change,
reference system change, etc.

Table lillustrates a dimension and vector space (or
reference system) change usingcalar product
between two attributegpy; and p, that represent
respectively the publication year of an article ahel

different from the one of contents elements;

- or simply a dimension change in order to reduce
the attributes to the same dimension.

Formally, the necessary and sufficient rule for
matching two attributes x and vy, noted
necessary_and_sufficient_rule(x, i) written:

Given A the set of profiles attribute§ the triplets
set of the semantic graplg the semantic graph
instances set of class&ontentsElt and LogicalEx-
pression P the set of predicatesearching(a, al, a2
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preferences of a user in terms of article years -general ontologiesthat are used to verify the
publication. Initially,pq is the year “2003” and the user semantic compatibility between profiles which have

preferences are lists of years represented byahes to be matched: equivalence or equality between
“lessRecefit(for years before 2003) andétent (for concepts, relations between types, synonymy
years 2003, 2004 and 2005). In order, to compare between values, etc.;

those two attributes we must express them in theesa - RDF description of profileto be matched,;

reference space, here the bagepresenting the terms - indexesin order to facilitate matchings of some
“lessRecefitand ‘recent. We expres$y in basau and attributes like the key words of a documerior

we measure the similarity using tlwesine formula instance;

For writing pq in u base, we evaluate it correspondence - a dictionary of transformation rulesbetween

to logical expressions linked to values “lessRecent different types of element (instances of class
(one logical expression) and “recent” (disjunctioh ValueTypg that describes the methods for moving
logical expressions). from one type to another.

Attribute date
u ba-|LessRe- | Recent (ty) Simi-
e cent (t,) larity
d ba-se: | <2003 =2003 |=2004 |=2005

T T B T R o (o] - o

ontologies
p,ind 1 1 1 1
pginu | wy,=0 Wy =1 (P, pu)

p.inu | wu=0.5 W, =1 =0,89

Table 1. Dimension and vector space (or
refer ence system) change

Resources..rdf ValuesOntology..rdf General

ontologies

Concepts..rdf ValuesTypes..rdf

TransformationRulesDictionnary others

Fig. 7 General architecturefor profiles matching

The interest of a semantic graph of profiles as the . . .
one of figureFig. 6 is that it makes it possible to give For example, if we want to identify all the couples
the names which one wishes to profiles attributes ©f €af attributes of compatible semantics betwien
without disturbing the matching. We only have to profllesproflle_landprpfl_le_z we can_flr_st determine
specify their semantics. Moreover, one will be able  for €ach leaf attributexi) its concept i), its contents
match profiles from various applications and/or €léments typea() and eventually the type of its logical
described by different taxonomies. To determine €XPressionskf). For that, we can made successively
attributes couples that we can match, we use a&pars the two following RDF query :
or RDF analyzer that being given a RDF document,
returns all the triplet§subject, predicate, objectpf SELECT ?x1, ?cl, ?al, ?bl
this document. It is the set of triplets obtain&) that ~ FROM profile_1.rdf _
is analyzed in order to determine attributes cauple ~ WHERE (?x1, rdf:type, LeafAttribute)
compatible semantics. We can also manipulate ourAND (?x1, sp:represents, ?c1)
profiles using RDF query languages [12]. Examplies o AND (?x1, sp:isAssociatedTo, ?a)
figure Fig. 6 triplets are: [Cinema, represents, AND (?a, sp:isModelledBy, ?al)
dc:Subject], [PublicationDate, rdf:type, Concept], AND (?a, spisExplainedBy, ?v1)
[2003_ID, isOfType, YYYY], etc. AND (?v1, sp:isOfType, ?b1)

For implementing the rules previously defined, we USING rdf For <http://www.w3.0rg/1999/02/22-rdf-
use an RDF query language (RDQL) that is combined syntax-ns\w#>
with Java programming language through an API sp For<...>

calledJena(cf. http://jena.sourceforge.net).
SELECT ?x2, ?¢2, ?a2, ?b2

FROM profile_2.rdf

WHERE (?x2, rdf:type, LeafAttribute)
AND (?x2, sp:represents, ?c2)

AND (?x2, sp:isAssociatedTo, ?a)
AND (?a, sp:isModelledBy, ?a2)
AND (?a, sp:isExplainedBy, ?v2)

3.3. RDF query language for matchings
flexibility
The general environment for profiles matching is

described in figuréig. 7. For identifying leaf attribute
of compatible semantics between two profiles, we us
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AND (?v2, sp:isOfType, ?b2) Note that the propertiessp:isATranslationOf,
USING rdf For <http://www.w3.0rg/1999/02/22-rdf- sp:isSynonymousTand sp:isAnAbbreviationOfare
syntax-ns\#> symmetric and thatal_1 andval_2 are two values of
sp For <...> contents elements for attributes and x2 of profiles
When the concepts of two leaf attributes are net th profile_1andprofile_2respectively. We use this query
same (they come from different namespaces or havewhen the values lists are disjoined, attributescepts
different names), we can check if they are equintale and contents elements types are compatible. For

or identical. For that, we can use the followingiu example, we can have the valuesand french that
represent the same thing sirfcds an abbreviation of

SELECT ?x, ?y french

FROM concepts.rdf

WHERE (?x, owl:sameAs, ?y) The general procedure for matching two profiles is

AND (?x, owl:equivalentClass, ?y) the following:

AND ?x=cl - identification of leaf attributes of compatible

AND ?y=c2 semantics;

USING owl For <http://www.w3.0rg/2002/07/owh - matching of the different couples of leaf atttisu
Note that the propertieswl:equivalentClassand - aggregation of the different matchings resulis [8

owl:sameAsare symmetric and thatl andc2 are the
names of concepts found for attributels and a2 of 4. Conclusion
profilesprofile_1andprofile_2respectively.

We can also check the types compatibility of |n this article, we present a generic model of iteof

contents elements of two leaf attributes as follow: that enables us to describe the structure, contends
semantics of various profiles types. We use this
SELECT ?x, ?y generic model to combine instances of profilesubto
FROM values_types.rdf an RDF graph in order to allow interoperability
WHERE (?x, sp:isCompatibleTo, ?y) between different profiles.
AND ?x=al This graph helps, thanks to some rules, to determin
AND ?y=a2 attributes of compatible semantics whatever the
USING sp For <...> profiles taxonomies are and hence optimizes the
In order to detect others types compatibility wa ca profiles cooperation. We are now using these imfege
rewrite this query by changing the selection cood®.  ryles and other general constraints related tptbfie
Thus, the variabl@x can either bel or bland the  generic model in the implementation of an assistant
variable?y can be eithea2 or b2. tool for constructing profiles (structure, contemtsd
The propertysp:isCompatibles symmetric ané@l,  semantics) and also for performing different pesil

b1, aZandb2 are the types names (instance of class matching for recommendations.
ValueTypg found for attributesxl and x2 contents

elements and logical expressions of profitesfile_1 10. References

and profile_2 respectively. If the elements types are

compatible then we check the entry corresponding to[l] R. Baeza-Yates, and B. Ribeiro-Netblodern
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For more matchings flexibility, we can also analyse

the values semanti'cs of contents elements, by usinqz] M. Balabanovic, and Y. Shoham, “Fab: Content-
values ontology defined, as follow: Based, Collaborative Recommendationg€Commu-
SELECT 2v1, 2v2 nications of the ACM1997, vol. 40, n°3, pp. 66-72.
FROM values_ontology.rdf [3] T. Berners-Lee, J. Hendler, and O. Lassila, €Th

WHERE (?v1, sp:isATranslationOf, v2) ; "G piantifi ;
: semantic web”Scientific american2001.
OR (?v1, sp:isSynonymousTo, v2) ® an

OR (?v1, spiisAnAbbreviationOf, v2) [4] N. J. Belkin, and W. B. Croft, “Information

AND Zvlfva:_l Filtering and information Retrieval: Two Sides bt
AN:?\I'VZ_Va—Z same Coin?”Communications of the ACM, Informa-
USING ... tion Filtering, 1992, vol. 35, n°12, pp. 29-38.

- 230 -



[5] M. Boughanem, C. Chrisment, and C. Soulé-
Dupuy, “Query modification based on relevance
backpropagation in adhoc environmentiformation
Processing & Management Journd&lsevier Science,
1999, vol. 35, pp. 121-139.

[6] J. C. Bottraud, G. Bisson, and M. F. Bruandan
Adaptative Information Research Personnal Assistant
In  proceedings of Workshop AI2IA (Artificial
Intelligence, Information Access and Mobile
Computing) 1IJCAI'032003.

[7] S. Buchholz and T. Hamann and G. Hubsch,
“Comprehensive Structured Context Profiles (CSCP):
Design and Experiences’ln Proceedings of the
Workshop on Context Modeling and Reasoning
(CoMoRea'04)2004, pp 43-47/

[8] M. Chevalier, C. Soulé-Dupuy and P. L.
Tchienehom, “A profile-based architecture for a
flexible and personalized information acced#DIS
International Conference (IADIS/WWW Internet
2004) 2004, vol. 2, pp. 1017-1022.

[9] Y. H. Cho, J. K. Kim, and S. H. Kim, “A

research and development in information Retrigval
2000, pp. 176-183.

[15] J. A. Konstan, B. N.Miller, D. Maltz, J. L.

Herlocker, L. R. Gordon, and J. Riedl, “Grouplens:
Applying Collaborative Filtering to Usenet News”,
Communication of the ACML997, vol. 40, n°3, pp.

77-87.

[16] A. Kobsa, “Generic User Modelling Systems”,
User Modelling and User-Adapted Interactjo2001,
vol. 11, pp. 49-63.

[17] B. Krulwich, “LifeStyle Finder : Intelligent Ber
Profiling Using Large-Scale Demographic Dat#,
Magazine 1997, vol.18, n°2, pp. 37-45.

[18] O. Kwon and K. Yoo and E. Suh, “UbiSS: a

proactive intelligent decision support system as an
expert deploying ubiquitous computing technologies”

Expert Systems with ApplicatiorZ)05, pp 149-161.

[19] M. Montaner, B. Lopez, and J. L. D. L. RosA, *
Taxonomy of Recommender Agents on the Internet”,
Artificial Intelligence Review2003, vol. 19, pp. 285-
330, Kluwer Academic Publishers.

personalized recommender system based on web usage

mining and decision tree inductionExpert System
with Applications 2002, vol. 23, n°3, pp. 329-342.

[10] P. Dolog, and W.Nejdl, “Challenges and bersefit
of the Semantic Web for User Modelling”n
proceeding of AH'032003.

[11] D.Goldberg, D. Nichols, B. M. Oki, and D. Teyr
“Using Collaborative Filtering to weave an
Information Tapestry” Communications of the ACM,
Information Filtering 1992, vol. 35, n°12, pp. 61-70.

[12] P. Haase, J. Broekstra, A. Eberhart, and Rz,\Vo
“A comparison of RDF Query Languagesin
proceedings of the third International Semantic Web
Conference ISWC'Q2004.

[13] D. Halvatzaras and M. H. Williams, "A context
aware user profile for personalization"lADIS
International Conference (IADIS/WWW Internet
2004) vol. 1, 2004, pp 452-460.

[14] K. Hoashi, M. Kazunori, I. Naomi, and K.
Hashimoto, “Document filtering Method using non-
relevant information profile”,In proceedings of the
23rd Annual International ACM-SIGIR Conference on

[20] M. Pazzani, J. Muramatsu, and D. Billsus,
“Syskill & Webert: Identifying interesting web si&

In Proceedings of the Thirteenth National Confegenc
on Atrtificial Intelligence 1996, pp. 54-61.

[21] M. Pazzani, “A Framework for Collaborative,
Content-Based and Demographic Filteringttificial
Intelligence Revieynl999.

[22] J. Pitkow, N. Schiitze, T. Cass, R. Cooley, D.
Turnbull, A. Edmonds, E. Adar, and T. Breuel,

“Personalized Search: A contextual computing
approach may prove a breakthrough in personalized
search efficiency”Communications of the AGNM002,

vol. 45, n°9, pp. 50-55.

[23] J. Rucker, and M. J Polanco, “Siteseer:
Personalized Navigation for the WebGommuni-
cations of the ACM1997, vol. 40, n°3, pp. 73-75.

[24] D. H. Widyantoro, T. R. loerger, and J. YeAn"
Adaptative Algorithm for Learning Changes in User
Interests”,In Proceedings of the Eighth International
Conference on Information and Knowledge
Management (CIKM'99) 1999, pp. 405-412, New
York, ACM Press.

-231-





