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Abstract. Our work concerns the elaboration of organizational
memories (OM). We investigate the feasibility and the benefit
of a strong coupling between a knowledge base and a docu-
ments base. Such a coupling supposes that the knowledge to
manage is distributed, at one and the same time, in a knowl-
edge model and documents. This distribution raises many
guestions such as: what knowledge to model?, and how to
diffuse the modeled knowledge? In reply to the first question,
we recommend modeling the organization for which the mem-
ory is elaborated, while insisting on the benefits and the gen-
ericity of the approach. For the diffusion of the modeled knowl-
edge, we suggest introducing a mechanism of generation of
documents adapted to the user’s expectations. This paper pres-
ents our first results, in particular a generic software architec-
ture which is currently developed. We illustrate these results
with the elaboration of an OM for our research team, which
constitutes a privileged experimental field for our work.

Key words: Methodologies and tools for Knowledge Man-
agement, Knowledge modeling and enterprise modeling, Se-
mantic Portals, Ontologies and Information Sharing.

1 INTRODUCTION

In this paper, we present the first results of a project whose aim
is to define a method and a software architecture to develop
hybrid organizational memories (OM). Such OMs are based on
the “strong” coupling between a knowledge base (KB) and a
documents base (DB).

The current approaches for the elaboration of hybrid memo-
ries consist in the coupling of an ontology with a DB to index
documents and/or enable their annotation [2] [12]. These cou-
plings are “weak” because the unique aim of the knowledge
model — the ontology, and possibly, some annotations — is to
facilitate the access to the documents. The knowledge which is
managed is only in the documents. In our project, on the con-
trary, we study the feasibility and the benefit of a “strong”
coupling. We consider that the knowledge to manage is both in
the knowledge model and in the documents. We therefore seek
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to place the two forms of knowledge explicitation on the same
level, searching for the strongest complementarity to manage
knowledge.

Concerning the use of the knowledge, each explicitation
form has indeed its own characteristics: the more the knowl-
edge is structured, the easier it is to transform and to diffuse it;
on the other hand, the more important is the initial cost for the
formalization and the more complex is its maintenance. Then
these different explicitation forms are complementary and they
must be chosen by considering the value of the knowledge for
the organization and its cost of acquisition and formalization
[5].

The notion of documents' enrichment with the help of formal
models of knowledge, as defined by [19] and exemplified in the
project ScholOnto [6], is going towards a strong coupling.
However, concerning the access to knowledge and its diffusion,
an important dissymmetry persists. On the one hand, with the
DB, we have many documents whose contents and form obey to
an aim of communication on a fixed subject, for a fixed reader-
ship. On the other hand, with the formal knowledge model, we
have a monolithic model whose role is not to inform about a
fixed subject but to provide contextual knowledge to facilitate
the access to documents and the interpretation of their contents.
The knowledge model is then always oriented towards the
documents and its contents don't benefit of the same facilities
of diffusion.

In order to realize a true strong coupling between a KB and
a DB and to provide the modeled knowledge with the same
facilities of diffusion, we suggest to introduce a mechanism of
generation of documents from the modeled knowledge. In
response to an user’s reguest concerning a theme tackled in the
knowledge model, a structured description, whose contents are
adapted to the expectation of the user, is constructed. This
mechanism is integrated in a larger document, that we call
“knowledge book”, playing the role of portal for the memory
[24]. The knowledge book presents the subjects tackled in the
knowledge model and assembles, for a fixed user, a set of
predefined requests.

In order to define our approach and evaluate our software
architecture, we have chosen to manage the knowledge of our



research team [16]. We have also developed a prototype of OM,

in anear context of industrial research [11].

In the paper, we complete the description of our work ac-
cording to the following plan:

- Section 2 describes the principles followed to achieve a
strong coupling between the knowledge model and the
documents.

- Section 3 presents a generic software architecture of OM,
whose components are currently implemented. In particular,
we see how the module in charge of the construction of
documents, called “Writer”, collaborates with the modules
implementing our knowledge representation language De-
fOnto [17]: a compiler and an inference engine.

- Section 4 presents the method of ontologies construction,
OntoSpec [15], which is associated with the approach, and
the role played by the two manifestations of the ontology
that the method considers: a semi-informal ontology and a
computational ontology specified in DefOnto.

- Section 5 emphasizes the contribution of DefOnto in the
elaboration of the memory, in terms of power of expression
and inferential services.

- Section 6 presents the prototype of OM redlized in the proj-
ect of managing our team knowledge.

- Section 7 assembles comparisons between our work and
other projects.

2 PRINCIPLES OF A STRONG COUPLING

This section presents principles retained to realize a strong
coupling. They concern the choice of knowledge to model §2.1
and the way the modeled knowledge is diffused §2.2.

2.1 Tomode the organization: interest and
genericity of the approach

As the choice of the knowledge to model depends, as we said
before, on many parameters, notably on the value of knowledge
for the organization, one has to expect that this choice varies
from one application to the other. In this section, we present the
choice that we have undertaken in our projects. In addition we
put forward arguments to consider this choice as generic, that is
to say susceptible to be retained in a large number of applica-
tions.

We suggest modeling the organization for which the memory
is constructed and to elaborate this model by successive re-
finements.

A model of the organization describes the structure of the
organization, its members, its partners, its activities, its prod-
ucts or results, and its documentation. Such a model satisfies
different objectives, often put forward to motivate projects of
OM construction:

- To help diffuse the documentation. The model contains
many references to documents. For example, the description
of actors or partners of the organization makes reference to
documents of which they are authors or publishers. Simi-
larly, the description of activities led within the organization
(e.g, meetings, projects) makes reference to related docu-
ments (e.g., meeting reviews, documentation of project).

Therefore the model of the organization offers a context to
access to documents.

- To help integrate a new actor in the organization. Such a
model notably informs the newcomer of activities to which
the different members of the organization participate, their
responsibilities in these activities, the state of project fur-
therance. In addition, the newcomer is aware of documents
that he/she has to consult as a priority and of their location.

As we can see, a simple model of the organization, making
no reference to the business knowledge of the organization, can
offer a good return on the investment in time required for mod-
eling knowledge. It allows to construct, at a low cost, a first
version of the memory and to interest actors of the organization
in the knowledge management project.

Thereafter, such a model can be complicated, notably by
modeling business knowledge of the organization. It becomes
then possible, for example, to describe the competence of or-
ganization members by connecting them to business objects
(e.g.: [7]), to preserve knowledge for activities judged crucial
(e.g.: [13]) or to index documents by their contents to facilitate
their access (e.g.: [22]). We thus recommend an incremental
development of the model of the organization, each supple-
mentary effort of modeling leading to the addition of a new
service to the memory.

Should be noted that elaborating the model of the organiza-
tion supposes that the notions necessary for its expression have
been beforehand defined, for example the notions of “partner”,
“confidential document” or “internal project”. Here we meet
the question of the construction of ontologies. It is necessary
therefore to consider that the KB contains both the model of the
organization and its associated ontology. In section 4, we deal
with the method of construction of the ontology and we empha-
size the role played by the ontology in the exploitation of the
memory.

2.2 Diffusion of the modeled knowledge by means
of documents suited to the profile of the user

The KB is specified in a formal language of representation, as
far as we want the OM to reason about the modeled knowledge,
and we therefore face the question of the mode of diffusion of
this knowledge.

The contents of the KB can't be indeed diffused as they
stand, for several reasons. On the one hand, representations of
knowledge are specified in a computer language and are there-
fore hardly understandable for a human being. On the other
hand, the order of the entities of representation in the KB cor-
responds to a KB development logic, not to a knowledge trans-
mission logic. In addition, it is out of the question to present
the totality of the KB to a member of the organization, if only
because of access rights to some information.

We therefore suggest generating from the KB a “readable”
document, whose contents are adapted to the needs of the user,
that we call “knowledge book”. Such a document contains a
summary (atable of contents) gathering, in the way of a classic
book, an ordered set of themes. Each theme corresponds to a
subject tackled in the knowledge model, in our case to a partial
view of the organization. More precisely, a theme corresponds
to an object, or a list of objects, described in the knowledge



model, for example a person, a project or an organization. The
selection of atheme in the summary, to consult the contents of
the corresponding section of the book, leads to the construction
on the fly of the presentation of the corresponding object (or set
of objects), by a software module called “Writer”. The Writer
takes into account both predefined models of presentation of
types of objects (one does not present a person like a project),
the ontology and the profile of the user, to elaborate a struc-
tured description.

Thus, each user receives a book, where both the summary
and the contents of sections are adapted to his expectations and
to his profile. This supposes that the memory disposes of dif-
ferent summaries, adapted to the different profiles of users.
These summaries are defined by a member of the organization
playing the role of administrator of the memory.

3 SOFTWARE ARCHITECTURE

Let's see how the different functionalities we have just de-
scribed are materialized in term of a software architecture.
Figure 1 shows a general view of our OM architecture (the
main software modules are graphically represented by rectan-
gles). It defines two different roles that may be played by or-
ganization actors, the roles of editor and consultant.
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Fig. 1. OM architecture

Acting as an editor, the user edits different knowledge
sources in order to build them up and maintain them:

- The Knowledge Base, composed of the ontology and the
organization’ model, is formalized in the DefOnto language.
This KB is trandated by a compiler to an internal represen-
tation (in JAVA), whose structure is optimized to alow in-
ferences. The addition of new descriptions in the organiza-
tion” model leads to extensions of the internal representation
(incremental compilation). The inferences are realized by
the Inference Engine.

- The Documents Base. The addition and the deletion of
documents are assumed by the document administrator, who
also maintains the DefOnto description of the documents in
the KB, with the help of the KB Administrator. We can no-
tice that some documents can be described in the KB with-
out being stored in the DB. This is the case, for instance,
with papers, archived in cupboards, or with web sites for
which we only archive the address.

- The user profiles, which consist in a list of user “types’:
consultant (internal or externa to the organization), editor
(of the ontology, of the organization model, etc.). Each type
of user is linked to a book skeleton and some rights of ac-
cess regarding the level of confidentiadity of the knowledge
or the documents.

- The book skeletons, which contain the structured summaries
of the books. A summary is defined by alist of themes and
sub-themes corresponding to partial views of the model of
the organization. Each terminal element of the summary cor-
responds to a precise information request, related to one
object or a list of objects, that is sent to the Writer by the
Interface.

- The presentation models, which consist in an ordered set of
properties for a given type of object. Yet for a same type of
object to present, the model may differ according to the
rights of the consultant (an external person can’'t see confi-
dential information), the level of description expected (we
don’t expect the same description in an introduction and in a
sub-section dedicated to this object).

As we can seeg, there are different types of editors, each one
needing some special ahilities: the editor of users profiles must
be aware of consultants needs whereas the ontology editor
should be a knowledge engineer with knowledge modeling
skills and so, he may not be an employee of the organization.

Acting as a consultant, the user has access to his knowledge
book. At that time, heis able to perform different actions:

- To select an entry of the summary, that leads to the writing
of the corresponding section by the Writer and its visualiza-
tion by the Interface. The related information request is
translated by the Writer to elementary requests that are
transmitted to the Request module. The latter searches into
the KB using the Inference Engine to answer these elemen-
tary requests. In the end, the Writer exploits the produced
answers, the user profile and presentation models prede-
fined for each type of entity (e.g.: person, project) to write
the section.

- To express an information request, not anticipated in the
summary, and whose answer will flesh out the book. The
user has to deal with the Writer, which will help him to ex-
press his request. The rest of the processing is similar to that
of apredefined request of the summary.

4 BUILDING AND ROLESPLAYED BY AN
ONTOLOGY IN THE CONCEPTION AND
EXPLOITATION OF THE MEMORY

We have seen that the KB is composed of a model of the or-
ganization and of an ontology. The latter has different func-
tions, constituting an help for the conception and exploitation



of the model of the organization. In this section, we emphasized
the contribution of the ontology to strong coupling, from meth-
odological point of view, successively presenting: the method
“OntoSpec” for building ontologies [15], which is integrated in
our method of OM building §4.1; the two manifestations of the
ontology considered by OntoSpec, a semi-informal conceptual
ontology 84.2 and a computational ontology §4.3, specifying
their respective role; the ontology OntoOrg, built in different
projects of memories construction, and which congtitutes a
resource bound to our method 84.4.

4.1 Ontology construction

The method OntoSpec [15] results from an evolution of the

methodological framework defined in [18]. OntoSpec suggests

to organize the development of an ontology with two main steps
named “ontologization” and “ operationalization”:

- Ontologization corresponds to acquisition and modeling of
ontological knowledge (the notions). It is guided by model-
ing primitives (e.g., concept, relation, essential property),
the specification being made at the “knowledge level”,
which means that no computer constraint is taken into ac-
count (e.g., language syntax, inference time). This step leads
to a conceptual ontology, specified in a semi-informal way.

- Operationalization takes as data the conceptual ontology to
code it into the language of representation DefOnto. As De-
fOnto is also a programming language, this step leads to a
computational ontology.

Such a decomposition is inherited from KBS building meth-
ods which, like the CommonKADS methodology [23], distin-
guish two levels of modeling: a modeling to make sense and a
modeling to implement a system. We aso find it in methodolo-
gies for ontology building like METHONTOLOGY [10] and

TERMINAE [4]3.

Among these two steps, ontologization is certainly the more
crucial step. It allows cooperative work between a knowledge
engineer and the actors of the organization receiving the mem-
ory, to get a coherent, complete and consensual, system of
concepts. It is led by the tasks that the memory must assist,
tasks which determine the nature of the organization’ model to
consider. Once the conceptua ontology obtained, the operation-
aization consists in coding the modeled knowledge using the
language DefOnto. This step can be done by a computer scien-
tist who knows the constructions of the language and its infer-
ential services.

4.2 The conceptual ontology

The conceptual ontology is specified in a semi-informal way,
which means that definitions of conceptua entities (concepts
and relations) are expressed in a strongly structured and con-
trolled natural language.

The structure of a definition (cf. examples in figure 2) is
based on a classification of propositions which are likely to
contribute to the contents of the definition:

3 A comparison of OntoSpec with these methods is out of range of this
paper. Theinterested reader will read (Kassel, 2002).

- Some propositions are used to express properties of objects
denoted by the conceptua entity. At a first level, the prop-
erties are classified as “essential” properties (EP) or
“incidental” (I P)4. At a second level, the properties are clas-
sified according to “roles’ they play regarding the defined
conceptual entity. These roles can be abstract (e.g., Neces-
sary Condition (NC), Sufficient Condition (SC)) or more
specific, and in this case specialize the previous (e.g., Sub-
sumption Link (SL), Subsumption Link with Differentia
(SLD), Link of Mutual Exclusion (LME), Relational Link
(RL), Domain Restriction (DR), Range Restriction (RR)).

- Other propositions are used to express comments, aiming,
either at clarifying the definition supplying examples and/or
counter examples, or, for the modeler, a memorizing
choices of modeling. An important example of comment,
intended to reinforce the understanding of definitions, con-
sists in explaining the presence of “semantic axes’ (SA)
when a notion is specialized according to several dimen-
sions. So, the notion of “document” can give birth to notions
of “electronic document” and “paper document”, according
to the physica support used, notions of “document in
French” and “document in English”, according to the lan-
guage used, finally notions of “announcement of thesis pres-
entation” and of “call to participation to scientific event”,
according to the communicating intention of the document's
author.

Employee: [EP/SLD] an EMPLOY EE is a PERSON who
WORKS ON BEHALF OF an EMPLOYER. [EP/RL]
Every EMPLOYEE IS PAID BY the EMPLOYER who
employs him. [SA] The concept EMPLOYEE is spe-
cidized in ENGINEER, RESEARCHER according to
the nature of work reslized by the EMPLOY EE.

Electronic document: [EP/SLD] An ELECTRONIC
DOCUMENT is a DOCUMENT which HAS A
SUPPORT electronic. [EP/RL] Every ELECTRONIC
DOCUMENT HAS FOR FORMAT a FORMAT.
[EP/LME] The ELECTRONIC DOCUMENTS are op-
posed to PAPER DOCUMENTS.

Works on behalf of; is employed by: [EP/SL] WORK
ON BEHALF OF implies TO BE USED AS A
RESOURCE BY. [DR & RR].An EMPLOYEE WORKS
ON BEHALF OF an EMPLOYER.

Fig. 2. Semi-informal definitions of two concepts and of onerelation

In addition to this catal ogue of propositions, whose roleis to
control the contents of a definition, the knowledge engineer has
rules at his disposal to control the expression in language, such
as.

- Rules to paraphrase each type of proposition, in order to get
homogenous definitions.

- Typographical conventions to place words used in the defi-
nition in relation to the current conceptualization. For ex-

4 The essential properties are verified by the objects denoted by the concept
in every situation, or world, possible. They are thus “really” definitiona.
Conversdly, the incidental properties are satisfied only in the subrange of
situations where memory islikely to be confronted.



ample, when aterm is used in a meaning corresponding to a
notion of the ontology, this word iswritten in capital letters.

In addition to being used as a basis for coding the computa-
tional ontology in DefOnto, the conceptua ontology becomes
encapsulated, as it is, in the computational ontology, which
alows it to be exploited by the Writer. So, to answer a query
on the sense of a term, the Writer exploits the semi-informal
structured definition associated to the concept, to extract the
definitional properties and to suggest a definition of the term.

4.3 The computational ontology

The computational ontology is specified with the language
DefOnto [17]. It is obtained by coding semi-informal proposi-
tions into formal propositions (cf. figure 3). However, due to a
limited propositional power of expression of DefOnto, some
semi-informal propositions don't have their equivalent in De-
fOnto. In the definition of the concept EMPLOYEE, it is for

example the case for the second propositi on®. This reduction of
sense justifies that we keep the conceptua ontology encapsu-
lated in the computational ontology.

DefOnto is a compiled language. The formal ontology, and
declarations of objects which are instances of the concepts of
ontology, are trandated into an internal data structure (cf.
figure 1). The compiler successively makes a lexical and syn-
tactic analysis, then a semantic one of the internal representa-
tion of DefOnto. The internal data structure is optimized to
provide inferential services. The latter are described in 85.2.

{DefGenConcept #employee
= [#person] -> (W E#works_on_behalf of) -> [#employer])
{DefGenConcept #electronic_document
= [#document] -= WT#haz_a_support) -> “electronic”
ObjectsProperties
- (AF#has for format) - [#format]
SetProperties
-= (#1s_disjoint with) -> [#paperdocument])
(DefEelation #works on behalf of
Iad [#is used as resource_by]
EelationPropetties

-= (#has for domain) -= [#employee]

-= (#has_for range) -= [#employer])

Fig. 3. Definition in DefOnto of two generic concepts and one relation

5 This proposition “every employee is paid by the employer who employs
him” has for equivaent in first order logic : " X"y employee(x) ®
(employer(y) U employs(y,x) ® ispaidby(x,y)). The use of the variable
y, in logic, alows to bind the entity which employs to the one which
pays. The lack of variable in DefOnto explains why we can't represent
this proposition.

4.4 OntoOrg: an ontology dedicated to the
management of or ganizational knowledge

The experience that we have accumulated in different projects
of memory building shows that the construction of the ontology
remains, in spite of the existence of methodological guides, a
complex process which constitutes a real bottle neck for the
step of knowledge modeling. This fact explains why we con-
sider the reuse of existing ontologies as a critical aspect for the
process of ontology building. In our project, we approach this
aspect from the point of view of the management of the life-
cycle of ontologies developed for different applications.

To build the ontology OntoPME, within the framework of
our project of OM for our team [18] [16], we mainly reused the
ontology of the project (KA)? [2] and, to a lesser extent, Enter-
prise Ontology [25]. Recently, for a second project, we reused
OntoPME to build OntoDCRIT by adapting OntoPME to the
needs of a new organization [11]. A work in progress consists
in integrating the two ontologies into a generic ontology On-
toOrg, which builds on the needs met in the two projects, while
erasing the particularities of the concerned organizations. The
stake of this work is to have a resource with growing quality to
reduce the cost of ontology building for future applications.

OntoOrg ontology is composed of five sub-ontologies corre-
sponding to five great themes, or types of objects. activities,
documents, events, organizations and persons. Figure 4 graphi-
caly shows semantic axes structuring the sub-ontology of

documentsS.

accordingto the
acion realized by
the author as
communicajon pupese

docurnent
according to the
anghage

proposition according fothe EEE:‘:JM
aberding to th att‘;g;ﬁm:‘;l
indication ‘according'to the i
tequest s of afpression atgordingtothe RIYSIER sUppo g, o
prescripion awrdbyto e £ltus ofthe jh, e
granted pratection DOCUUENT nt fpumer
i lifegyele

presentation according iphe accarding to the
type of gaphiered assignad status

according to the,
ole maygdw o slde administration

regard o apdher dhawing document
DOCUMENT classified
chart docurnent

notification,

feport account

edted | electtonic
dacurnent [ document [ surey
phato delverakle totument
Yossaty soung published  PaPer
document  document study
terminlogy text document

valorization
docurnent
annotation
et Titeo

lustafion

document

Fig. 4. Different specidizations of the notion: document
5 CONTRIBUTION OF THE LANGUAGE
DefOnto TO STRONG COUPLING

In this section we go back to DefOnto to put ahead two impor-
tant aspects of the language regarding our goal of strong cou-

6 A french verson of OntoPME can be consulted a URL:
http://www.laria.u-picardie.fr/EQUIPES/ic/demo/onto-pme.html.  On-
toOrg will be on-line on July 2002.




pling. On the one hand, we present the power of expression
offered by DefOnto to formalize the model of the organization
§5.1. On the other hand, we describe the inferential services
provided by DefOnto and the query language used to make the
coupling between the Inference engine and the Writer 85.2.

5.1 Formalization in DefOnto of the mode of the
organization

In addition to the representation of generic concepts, or classes
of objects, DefOnto allows to represent individual concepts, i.e.
points of view on individual objects, and this capacity is used to
formalize the model of the organization. Two origina charac-

teristics, which are not shared by other languages [17] 7, confer
to DefOnto a great power of expression for this purpose. They
areillustrated in the representations presented in figure 5.

A first characteristic is the possibility to define relations on
relations, which confers to DefOnto a large propositional power
of expression. This possibility is used in the description of the
object #KE_team to represent the complex proposition: “KE
team takes part in A2C2 project with HEUDIASYC partner,
since January 1% 2002”.

A second important characteristic is the possibility to define
metarknowledge, which alows the definition of classes of
concepts, propositions and entities of representation. It becomes
thus possible to represent the following knowledge: “the fact
that the KE team takes part in mounting X X007 project is a
confidential  information” (the  concept  #confiden-
tial_information is defined as a class of propositions); “The
entity representing the document (Fortier, 2001) was put in the
KB on October 5" 2001" (the property
#has for_intrance_date in_KB bears on the entity of repre-
sentation and not on the object).

We have just seen with these examples that DefOnto allows
to represent a relatively complex model of the organization,
that is assuredly an important point regarding our goal to man-
age knowledge at once in the knowledge model and in the
documents.

7 Comparisons of DefOnto with other languages of representation (e.g.,
LOOM and OIL) ae gathered on site  http://www.lariau-
picardie.frfEQUIPES/ic/L angComp/

(DeflndConcept #KE team
Ish [Hresearch team)
OhbjectPropetties
-* (#is_a_component of) > [#LaRIA]
-= (#has_for responsible) -> [#Gilles Kassel]
- (Htakes part in project) —
> [#A202)
== (Bwith pattner) ->= [#Heudiasye]
-» (fsince) -> [#january 1st 200327
2= (Htakes part in mounting project) —
- [REEODT]
-> (#proposition_belongs_to) -> [#confidential information],)
(DeflndConcept #(Fortier, 2001)
IsA {[HLaRIA _internal tepot], [#stage report]}
ObjectProperties
-= (#has_for_publishing date) -> [#september-1st-2001]
EntityProperties
== (fhas_ for intrance date in KE) -> [#october-5th-20017)

Fig. 5. Definition of two individual conceptsin DefOnto

5.2 Inference services of DefOnto

DefOnto provides a query language congtituted of a range of
filters types. Each filter type corresponds to a particular type of
query bearing on contents of the KB, notably:

- To return the explicit extension of a concept of the ontology,
for example to return al interna reports: [#internal_report
*X].

- To compute the extension of a concept of the ontology taking
into account the ontological knowledge, for example to de-
termine all the interna reports taking into account the fact
that an activity report is an interna report: (can-infer-than
[#internal_report *x]).

- To determine if an object explicitly (resp. implicitly) be-
longs to the extension of a concept of the ontology, for ex-
ample to determine if (Cormier & al., 2002) is an internal
report: [#internal_report #(Cormier & al., 2002)], or (can-
infer-than [#internal_report #(Cormier & a., 2002)]).

- To determine the set of linked objects to a given object
according to a given relation, for example to determine who
are the authors of (Cormier & a., 2002): [#has for_author
#Cormier & d., 2002) *y].

Theses queries are transmitted to the Query module by the
Writer and are evaluated by the Inference engine. A request of
the user, for example, find al internal reports published from a
given date, can correspond to a conjunction of filters. The role
of the Query module is also to integrate results of the evalua-
tion of different filters.



6 REALIZATION OF AN OM PROTOTYPE

Within the framework of our project PME (project of team
memory), we have developed an OM prototype. This one is
composed of two knowledge books using the same KB. A first

book, accessible on Internets, presents the KE team of LaRIA
and more widely the KE community in France and abroad by
presenting teams, projects and documents, of reference. A
second book, only accessible on ateam’s intranet, constitutes a
work tool for the team. In addition to the information available
in the first book, it permits to edit documents with restricted
diffusion (work notes, reports of meetings, etc.) and indicates
more detailed information on the team’ s projects.

Such a book (cf. figure 6) consists in two parts: the left part
corresponds to the visualization of a table of contents and the
right part corresponds to the visualization of the contents of the
sections. The latter corresponds to a partial view of the organ-
izational model generated by the Writer.

The table of contents is made up of a set of ordered themes.
For example, the editor of the book (accessible on the Internet)
has estimated that the presentation of the KE team of LaRIA
should begin with the general presentation of the team and
should continue with a presentation of its members, then of its
partners. The themes can be broken down in sub-themes. The
theme “Its projects’, in our example, is broken down in two
sub-themes: “internal projects’ and “projectsin collaboration”.

A navigation in the table of contents allows the user to se-
lect a theme. The activation of the theme generates the con-
struction of the corresponding view. This view corresponds to

the structured description of obj ects®.
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Fig. 6. Visudization of the knowledge book

In our example (cf. figure 6), the contents in the right win-
dow correspond to the results of the activation of the theme “its

8 http://www.laria.u-picardie.frfEQUIPES/ic/demollivre-ic.html

9 Actually, the prototype that implements our software architecture directly
uses the files which compose the KB formalized in DefOnto. A new ver-
sion integrating the functionalities of the “writer” module will be soon
accessible.

members’. After the Writer retrieved al the necessary ele-
ments, he sends a request to the Request component to obtain
the objects and the properties to show to the consultant. Then,
he writes a XML file with these results and sends it to the
Interface which can easily process it to adapt the order of pres-
entation. This possibility isinteresting only for alist of objects.
The interface can change the order of presentation according to
the user’ choice. In our example, the Interface shows a response
to the consultant which consists in an ordered list of descrip-
tions of the members of the team; it begins with the presenta-
tion of the team leader. Then the permanent members are pre-
sented. The Ph.D. students and the associated members termi-
nate the presentation. For each member, his’her name and
his’her address are first indicated, then the projects in which
he/she participates, and, if they exist, his’her responsibilities.
The consultant may prefer a presentation according to the proj-
ect in which the person participates rather than according to the
administrative function. Concerning documents, the consultant
can prefer to order the presentation by date, by author or by
subject.

The objects descriptions mention different entities: concepts
and relations which are part of the ontology (e.g.: researcher,
supervisor), and other objects which structure the model of the
organization. Links on these entities (cf. figure 6) alow the
user to get other knowledge. They alow to see a definition of
concept or relation, or the description of another object. When
following the links, the user can in particular reach the de-
scription of the set of referenced documents.

Finally, some actions are allowed on certain objects with the
purpose of interacting with the entities of the physical world
that the objects model. For example, it is possible to edit
documents for which we have an electronic version with the
help of the document administrator which is in charge of
maintaining the document’ base or to contact someone with the
mail. In our example in figure 5, we can contact Gilles Kassel
in activating the link “click here”.

7 RELATED WORKS

In this section we compare our memory architecture to other
architectures relying on a KB and DB coupling.

We find in the (KA)?2 project [2] and its recent continuations
[24] a memory architecture close to ours: the KB is made with
web pages annotations, and the ontology is used both to model
annotations and to infer implicit knowledge during the queries.
The replies consist however in objects lists, not in structured
objects descriptions. Moreover, these replies don't take a user
profile into consideration.

The CoMMA European project [12] mainly aims at evalu-
ating the contribution of a multi-agents approach to design and
to implement OM. It exploits emergent web technologies
(XML, RDF(S)) for the annotations and ontology specification.
With the trandlation of these RDF(S) specifications to concep-
tual graphs and the use of CORESE inference engine [8], we
find again an architecture close to ours. Moreover this project
has recently led to an expansion of RDF(S) to extend the ex-
pression capability for the ontology and annotations specifica-
tion [9]. Nevertheless, asin the (KA)2 project, the query replies
only consist in elementary objects lists.



In the ScholOnto and myPlanet projects [6][14], which rely
on the notion of documents enrichment [19], the KB contains
knowledge to facilitate the documents access and their contents
interpretation. The KB/DB coupling is therefore used, as in
(KA)2 and CoOMMA, to make the information retrieval easier by
using knowledge models.

In our approach, the model of the organization plays the
same role of documentation contextualization, but it is besides
exploited for itself, in a strong coupling perspective. This ex-
ploitation goes through the addition of a diffusion mechanism
for the modeled knowledge, which takes the form of a genera-
tion of customized virtual documents.

8 PROSPECTS

The works we have just exposed are going into different direc-
tions.

A first version of the set of software modules, which con-
stitutes our OM architecture, is currently being built. The
multi-agents approach, aready used in different OM projects
[1] [12], seems well suited for the implementation of such
software architectures. We have chosen to use the JADE plat-
form [3] asin the COMMA project.

Currently, the presentation models are linked to the objects
in the book skeleton, which leads to duplicate these models and
also to incorporate the user’ profiles in these models. To over-
come these limitations, we plan to adopt a knowledge-based
approach for the Writer which will dispose of generation meth-
ods for the elaboration of structured descriptions. Such an
approach will provide us more flexibility to take into account
the users profiles.

At the same time we plan to carry out other experiments and
capitalize on the experience both in the software architecture
and in the associated OM development method.
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