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Abstract. During the realization of a document-mediated collective task the
participants act and interact by creating documents and ontologies, by modify-
ing them, annotating them and exchanging them. This article presents the gen-
eral principles of a model based on a multi-agent architecture, aimed at
facilitating the co-construction of common ontologies. The model is built on
the MUSETTE (Modelling USEs and Tasks for Tracing Experience) approach,
which was designed to provide users with assistance based on the recording and
reusing of their system use traces. Our model, called MAZETTE (Multi-Agent
MUSETTE), defines a framework for considering sharing and reusing of col-
lective traces and experience, amongst which we focus on ontology co-
construction and reuse.

1 Introduction

Nowadays, the use of computers is getting not only useful but also essential, as a lot
of works are becoming computer-mediated tasks. So from the mixed of the increasing
number of persons using computers and the emergence of hundreds or thousand of
new softwares and applications, has create the need to develop software agents that
act as assistants to aid the users to realise their new tasks.

With the improvement of the information systems, the Internet, and the number of
computers growing, the augmentation of web pages submitted by the users has grow
in an exponential way. That’s one of the main reasons of the existence of the semantic
web. One of the purposes of the semantic web , is that computers will be able to use
the data on the web for automation, integration and reuse of data across various appli-
cations! not just for display purposes. To accomplish this, it requires at least two

' http://www.w3.0rg/2001/sw/

R. Meersman et al. (Eds.): OTM Workshops 2004, LNCS 3292, pp. 741-752, 2004.
© Springer-Verlag Berlin Heidelberg 2004



742 J. Arana, S. Hassas, and Y. Prié

things, first, data should be structured, this permits computers to distinguish and iden-
tify pieces of data; the second reason is that these pieces of data must be described in
such a way, that the meaning it can be exploited by machines. This is obtained when
the relevant information is represented in a declarative and semantic precise way, and
when it is thus understandable for the computer. And this is very important to con-
sider, cause other way, it will not be possible for the computer to assist the user.

Considering all these factors, we are interested by the manipulations of a collec-
tive group, when it is interacting in order to realise a computer collective-mediated
task. To achieve our analyse we are going to model the users’ traces considering a
shared knowledge space made up of documents, ontologies and as well as annotations
on these documents. In other words, the knowledge space that is available to a user to
carry out his tasks. However, this modelling is kind of complex due all the different
factors that must be considered, and for that reason, we are going to propose a model
based in a multi agent architecture [1], since an agent is an informatics system located
in an environment that he can perceive, and that he can act over in an autonomous
manner. One of the main objectives of this research is to facilitate the co-construction
of ontologies, during the users’ interaction.

1.1 Issues in Ontology Sharing and Reuse

It exist several definitions of ontology, the most cited is “an ontology is an explicit
specification of a conceptualisation” [2], for our context we are going to chose this
one: “an ontology provides the common vocabulary of a specific domain and defines,
more or less formally, terms meaning and some of their relationships” [3].

So ontologies are extremely important or even essentials to represent the knowl-
edge, because different systems may use different names, even for the same kind of
entities; or even worst, they may use the same names for different entities. That’s
why, the importance of constructing ontologies, to communicate and share knowl-
edge between different users.

In this paper, we propose a model based on a multi-agent architecture, which fa-
cilitates the co-construction (by emergence) of common ontologies. This model is
based on the MUSETTE approach (Modelling USEs and Tasks for Tracing Experi-
ence) [4], a general framework for representing concrete experience in relation with
its context of use. So the MAZETTE approach (Multi agent MUSETTE), propose a
model based in a multi-agent system to share and reuse collective experience. The
approach models the traces of different users in an informatics system. At first, it has
a use model that describes all the interest objects such as entities, transitions and rela-
tions. After that, the users themselves can track their own use traces, which can be
stored in databases. So the purpose of these data is that they can be shared and reused
by different users to realise collective tasks.

In the next section, we are going to present the existing related work. In section 3
we present the MUSETTE approach followed by the MAZETTE approach in section
4, where we present the use model, as well as a scenario and we describe the Mazette
interface. Finally in section 5 we present our conclusions followed by the references.
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2 Related Works

The goal of the semantic web is a web where resources are machine understandable,
and where the information can be exchanged and processed in an automatic way by
persons and agents. So a very important feature of the web ontology language, is that
it must have a well defined semantics. OWL (Web Ontology Language) [5], can be
used to represent the meaning of terms in vocabularies and their relationships. (This
representation of terms and their relationships is an ontology). This language has
more capabilities to express meaning and semantic for not only XML, RDF, RDF-
Schema since OWL has the ability to represent machine interpretable content on the
web.

Related works to achieve the semantic web is through the semantic annotation,
and it exists where the content of annotation consists of some more rich semantic
information. This idea of Semantic Annotation has been pursued in Ontobroker [6],
SHOE [7] and the COHSE project [8]. The objective of Ontobroker is the creation
and exploitation of rich semantic structures for machine-supported access to and
automated processing of distributed, explicit and implicit knowledge. SHOE allows
web page authors to annotate their web documents with machine-readable knowl-
edge. SHOE makes real intelligent agent software on the web possible. In this ap-
proach ontologies are mark up in an extension to HTML, and are stored and referred
to using an URL. The COHSE project has like objective to improve significantly the
quality, consistency and breadth of linking of web documents at retrieval time
(browsing documents) and authoring time (as authors creating documents).

With respect to related works in the creation of ontology-based metadata by se-
mantic annotation, we found that these frameworks are some of the most important:
CREAM [9, 10, 11], ANNOTEA [12, 13, 14, 15], WebKB [16], and the MnM anno-
tation tool [17]. The CREAM project provides a framework for relational annotation
metadata, as well as to annotate HTML pages in order to make their content available
to software agents with inference capabilities. ANNOTEA is a tool that enhances
collaboration through shared metadata based web annotations. Allows the annotation
of web resources with comments. It relies on RDF-Schema, and is a tool that shares
the idea of creating a kind of user comments about web pages. WebKB is a Web
knowledge-based server based on conceptual graphs to represent the semantic con-
cept of web documents. It embeds conceptual graphs statements into HTML pages.
The MnM Annotation tool allows automated and semi-automatic support for annotat-
ing web pages with semantic contents. MnM integrates a web browser with an ontol-
ogy editor and provides open APIs to link to ontology servers and for integrating
information extraction tools.

With respect to multi-agents systems research in [18] is proposed a distributed on-
tology development environment in a multi-agent environment, and a common ontol-
ogy was build between different users, this approach is convenient when the ontolo-
gies of the different parties are stable; but when they are in continuous evolution, is
not very good. In the InfoSleuth Project [19], their agents utilise multiple ontologies
in order to increase the chances of finding a semantic match of concepts, but not to
discover relationships between concepts in the different ontologies. By the other hand
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the DOGGIE project [20, 21] (Distributed Ontology Gathering Group Integration
Environment) proposed how agents with several ontologies can locate and translate
semantic concepts distributed among them, in order to share knowledge by automated
methods and agent communication strategies. In this approach, they do not assume
that ontologies shared commonly labelled concepts, but rather a distributed collective
memory of objects that can be categorized into the agent’s ontology.

In our model we propose a different approach that take the principles of
MUSETTE to track and model the users’ manipulations with the objective of reuse
the experience. The model is based on a multi agent system and considers users that
share a documentary space with the objective of the achievement of a collective task.
Our idea is to model each user’s traces as a sub-graph. So the total experience is go-
ing to be represented like a total graph, where we are going to extract the interesting
things, like the relations amongst different users’ experience. (Co-construction of
emergent ontologies).

3 MUSETTE

The MUSETTE approach is born from the idea of modelling a users’ traces with the
focus in order to assist him to carry out his tasks (Modelling USEs and Tasks for
Tracing Experience) [4] defined at CEXAS (Cognition Experience et Agents Situés)
at the laboratory LIRIS. The general principles of MUSETTE are described in figure
1. In this approach, there is a user who interacts with a system to modify his docu-
ments in his workspace (limited by its files, its software and all that the user can han-
dle). In this system, there is an observant agent that is guided by an observation
model that generates primitive traces by respecting a use model starting from these
interactions that he observes. Then a trace’s generic analyser extracts (starting from
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the primitive trace) the significant episodes in agreement with signatures from be-
forehand-defined explained tasks. These episodes will be able to be used by assistant
agents, which will be able to assist the user either in a direct way or in an indirect way
(instrumentation of the system).

The observation model defines the vocabulary and the necessary rules to determine
the relevant data in order to allow the effective construction of the trace, while the
use model, describes the objects of interest to be observed which will be registered in
the trace, such as the entities (the objects present for the user in its interaction with the
system), the events (the objects which occurs during the interaction) and their rela-
tions (the binary relations between the entities and the events, entity-entity, entity-
event or event-event).

In [4] 1s proposed a simple example of one use model of a Web navigator (figure
2), in whom the entities correspond to the Web pages (Page), with the hyperlinks
(Link), the images (Img) and the user preferences (Cust). The events of this use
model are the clicks of the user (Click), the pages that’s saves (Sav), the favorite
pages which marks (Bm), and the changes of language which it carries out (Lang).

Observable

 Object of interest | | Observation |

ﬁ Transition

rS|stence o \@

R —

State 5 Transition 5 State 6 Transition 6 State 7

____(;_c_a_pstraints

Use model

Fig. 2. A simple use model and a web navigation trace

The trace is a representation of the interaction of the user with the system, and it
has two structures: states (made up of entities, which represents the state of the sys-
tem at a given time) and transitions (made up of events produced between two states).
A trace will be an alternation of states and transitions. One can note in the example,
which a change of state is registered in the trace each time that a page is reloaded. An
episode is a segment of the trace that represents an experience in the realization of a
observed particular task. An episode is determined by a explained task signature
(EXTASI) who allows us to find similar experiences, i.e. observations identified for a
particular task. The episodes are not cases strictly in the sense of CBR [23], but they
are regarded as forming part of bases of potential cases dependent to the EXTASI
making it possible to extract them, and as such reusable. In the generation of tasks
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signatures, there are two characteristics which are opposed: versatility and system
effectiveness; in a very general model, there will be different tasks which will not be
differentiated the ones from the others, and the episodes will be very vague for beings
re-used in an effective way. On the other hand, if the system 1s very specific, there-
fore some tasks outside its goal will become undetectable.

4 MAZETTE Approach

4.1 MAZETTE in General

Our approach consists to generalize the MUSETTE approach to assist the user in the
process of the sharing and the reuse of the experience during the realization of a col-
lective task. The Mazette approach principles are illustrated in figure 3. First of all,
one considers that each user handles a knowledge space made up of documents, on-
tologies, as well as annotations on these documents, with concepts of the ontologies.
Knowledge spaces are at disposal of the user within the framework of the realization
of its task.

For each user, one considers a software agent alter ego which is its representative
in the system and which has as task, to provide him its personal ontologies and to
assist it according to the experience. This agent alter ego accumulates experience
starting from the action of the user in the knowledge space.

To model this experience, we base ourselves on a use model, which we built in ac-
cordance with the definitions of the Musette model.

The agent alter ego observes and generates traces according to this use model,
those correspond to a representation of the knowledge space and its evolution. These
traces will be generated (according to a use model) and stocked in databases, as well
as the EXTASIS. This way the alter ego might assist the user by making queries ac-
cording to the EXTASIS. The alter ego will be able to assist the users starting from
episodes segments in the trace according to the explained tasks signatures (EXTASI).
Besides this traditional assistance (MUSETTE model applied to an agent alter ego),
one considers in MAZETTE (Multi Agent MUSETTE) an assistance in which the
alter ego will use the collective experience of the user of more or less shared docu-
mentary spaces. It is then a question of considering the total trace left in the general
knowledge space, composed of the traces generated by each alter ego. The experience
of each user will be modelled as a sub-graph, so the global experience of all users will
represent a global graph.

The context that we are considering for our application is for people who will
make distance teaching and which will handles documents with many applications. It
would be interesting to track the way, in which they work, to design agents that will
provide assistance to new users when they are creating a new course, or to improve
the way of doing it.
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4.2 Use Model

The use model describes the whole of the objects of interest (Ols) that the modeller of
the experience wants to analyse, all that he considers important to represent in the
trace; 1.e. the whole of the entities, the events and the relations. The choice of all these
objects of interest is strongly related to the assistance that he wants to provide. There-
fore, if one wants to bring an assistance of low level, OIs will be simple and close to
the system observed, by the other hand if the desired assistance is of high level, Ols to
be tracked will be complex and abstract.

e [Entities

We said that the complexity or the simplicity of Ols to be modelled corresponds to
the degree of complexity of the assistance to be provided. In our case, where we are
in the course of construction of the use model, Ols are limited enough. Initially we
have the entity {User} and the entities corresponding to each application in which one
will track the actions which occur on these entities: {Word}, {Excel}, {Navigator}.
Another level we have the { Documents}, the { Annotations}, the {Ontologies}, etc.

e Events

The events explain us what occurs in the workspace, for example the various actions
in which the user utilise a functionality of the system, such as {Create new Doc.},
{Cut}, {Copy}, {Paste}, {Save}, {Annotate}, {Delete}, {Create new concept} in the
case of an ontology.

e Relations

The relations are binary and oriented, and they can exist as much as for the entities
that for the events, i.e. relations between entity-entity, event-event or entity-event, the
number of the relations will be according to the level of the desired assistance. For
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example, a relation of very low level would be when a piece of the text is selected,
and will not be relevant only when the user selects it to be copied and pasted it in
another document.

4.3 Scenario

To visualise the things that we can do, with our model, let’s imagine a scenario where
three users making some manipulations, the systems is going to observe and this way
to stock the traces in order to save these manipulations.

User 1. The user execute the Internet application querying the web to search web
pages for "Web Semantic" & "RDF". After he found the results, the user click over a
link named "Semantic web", and finally he bookmark this site.

User 2. The user annotates a file named "The professions" with a domain ontology.
After that he e-mail the file to a contact.

User 3. The user annotates a web page, in an annotation server. By the other hand, he
annotates a web page of Industrial Engineering, with a domain Ontology.

In the figure 4 we show all these manipulations created with a tool to draw a user’s
trace with respect to a use model; this tool is a plug-in for Protégé 2000 realised at the
laboratory LIRIS [24].

Once the users have use their systems, the model is going to be more intelligent, in
others words, after we use the system, this one, it will learn, from the preferences of
the user as well as the way it works.
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Fig. 4. Use scenarios.
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The way where we will store the use’s traces, the task signatures and the extasis
will be through databases of the MySQL type. The tables will be all the various enti-
ties, the events and their relations. In this way, one will be able to store all handling
made by the users and they can be retrieved in the same way.

Agents are going to be moving from the database of each and all the users that
share the system, and their focus is to find interesting things. For example for the first
user that has bookmarked one page, one possible assistance may be to find similar
web sites, or find who else has bookmarked a specific site. For the second scenario,
that the user has bookmarked a file with a domain ontology, one possible assistance
may be, to find what else has been bookmarked with the same ontology. For the third
scenario, that the user has annotate a web site in an annotation server, and a web site
with an ontology, it will be interesting of read the annotations that other people has
made from some web pages, when we are navigating those pages. An example of how
the traces can be seen like a sub-graph is shown in figure 5.

4.4 Mazette GUI, the Application

Initially, being given there is not a tool to manage the annotations on all the types of
documents that we would like to treat, we will create a graphic interface which will be
used to seize the traces according to a Musette ontology by one side, and following
personal ontologies to the user by the other side, which will be useful to manage the
ontologies of the user, as well as his annotations. Currently, we are working develop-
ing this application in Java due its portability, amongst several advantages.
In this graphic interface the user:
e will build use traces of him-self (because for the moment we cannot develop
a tool for automatic tracing); who will be stored directly into a MySQL data-
base.
e will manage its different ontologies;
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e will annotate the documents by using concepts of its ontologies.
e  Will query the database.

From the trace will be extracted the episodes following the task signatures, which
could be used to assist the user (in a more or less complex way).

Once the chance of building individual traces in the alter ego provided, we will
model the total experience of the traces of several alter egos in the shape of a total
graph. We will be able to determine in this way one of the interesting forms corre-
sponding to collective tasks (generalization of task signatures), but to also make
emerge, according to the interactions agents, new knowledge of assistance (for exam-
ple interesting links). The total system will be implemented in a FIPA architecture by
using the platform JADE (Java Agent DEvelopment Framework).

5 Conclusion

This project is in the convergence of the domains of SMA [1], the task modelling [25],
and ontologies [2] (since an ontology is used to express a knowledge base in a formal
language of representation, and such a way that a computer can use it).

In this paper, we presented the general principles of MAZETTE model. This pro-
ject was born from the need of modelling the actions of a user while they are interact-
ing with the objective of a collective computer-mediated task in order to build intelli-
gent systems that are able to provide him assistance. The goal of the MAZETTE pro-
ject is to concretise in one application that will be able to store and track the user’s
manipulations, will manage its different ontologies and will be able to annotate his
documents through his ontologies. All this experience will be represented as a partial
graph, and the graph global will be the addition of all users’ experience, so they can
share it. Future works includes the creation of a tool for automatic use tracing, and the
final objective is to achieve into a web tool for sharing and reusing experience.

There are work which proceeds within the team in the same direction and are based
on the Musette model; like, the modelling of the experience in a cartographic software
directed towards the veille informatique in [26], and the development of a MemSim
prototype to share the experience in a collaborative activity of integrated design [27].
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