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ABSTRACT

In Tim Berners-Lee’s vision of the Semantic Web, software
agents must be able to retrieve knowledge relevant to the
end-user’s task, despite the heterogeneity and scale issues
which are inherent to the web. We argue in this paper that
users’ tasks are themselves quite numerous and various, so
that they can not be all predicted, and hence implemented.
Therefore, considering actual uses may be an efficient way
of fulfilling users’ unpredicted needs.

We propose a general approach for taking uses into ac-
count. Then we present how this approach was applied in
two projects involving the authors: ARDECO, aiming at
assisting the reuse of CAD documents, and RECIS, aiming
at content-based retrieval of audiovisual documents. After
a comparison of this approach with other works related to
the Semantic Web, we conclude that any use of a resource
should annotate this resource, and that such annotations,
as they provide additional knowledge about the resource,
should become part of the Semantic Web as resources of
their own.

1. INTRODUCTION

In about a decade of years, the World Wide Web has
become so popular as a mean of sharing information that
the amount of available data is now overwhelming for users.
Unfortunately, most of these data have been designed for
humans rather than computers, and the help the latter can
provide is limited. Tim Berners-Lee’s vision of the Semantic
Web [5] aims at improving the web by addressing this issue.

The Semantic Web must provide interoperability between
heterogeneous agents. This means that not only data must
be made available (as it is mostly the case today), but also
metadata allowing a software agent to “learn” how to inter-
pret the data: Document Type Definition, XML-Schema,
RDF annotations... According to [2], the Semantic Web
should even be able to provide justified answers to natu-
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ral language questions, whereas current search engines pro-
vide lists of resources, supposed to contain the answer, in
response to queries, supposed to relevantly represent the
question though usually not expressed in any natural lan-
guage. More generally, technological issues are not essential
on the Semantic Web, human end-users are. This implies
that knowledge rather than plain data must be retrieved,
i.e. data which is relevant to the user’s task. This also im-
plies that social factors must be taken into account, such as
privacy and trust, leading to the so called Web of Trust.

In this paper we will be more interested in the knowledge
retrieval part. We believe that web resources can be used
in many different ways by people along different tasks, and
all these uses can not be listed a priori, if ever. On the
other hand, eliciting the knowledge contained in a resource
is always done with regard to a given task. Therefore, an
adaptive agent should not only rely on the elicited knowl-
edge, but also on the actual uses of the resource, so as to
be able to provide informations relevant to an unpredicted
task. In this paper, we present general principles enabling
us to take uses into account.

In section 2, we present the notions underlying our ap-
proach. Then we present how this approach were applied
in two projects: ARDECO (section 3), in the domain of
mechanical design, involving structured documents from a
CAD application, and RECIS (section 4), in the domain of
multimedia retrieval, involving poorly structured audiovi-
sual documents. Finally we discuss the advantages of the
approach in section 5 and compare it to related works in
section 6.

2. USESAND KNOWLEDGE BOXES

In this section, we present the notions underlying our
approach, based on and extending the concepts presented
in [18].

These notions will be demonstrated with a small
example: a simple keywords based search engine.

Please note first that we describe the uses of
the search engine itself, rather than the uses of
the browser, which is the interface between the
user and the search engine. The browser is much
more versatile and its use model too complex to
fit our ezample.



2.1 Usemodel,task model

Any software system, including a web agent or a future
Semantic Web agent, interacts directly or indirectly with a
human agent: the “user”. The latter can handle conceptu-
ally a number of “objects” thanks to the system. We call
this the use model of the system.

Use model: The use model of a software system
is the set of objects of the system the user can
handle, and all the operations she can perform
with these objects.

Any task involving the system can obviously be repre-
sented by means of elements of the use model. Although
such models were once not explicitly available (they were
embedded in the software code), this fact is now changing,
thanks to the increasing use of object oriented design, and
intermediate languages allowing “external” descriptions of
objects, available to the user (especially for graphical user
interfaces —cf. for example GladeXML").

The use model of our example search engine
s quite simple: it involves queries as sets of key-
words and return a result list, where each result is
a link to a web resource. Queries are submitted,
results in the result list are traversed to the cor-
responding web page, and can be traversed back
to the result list (usually by pressing the “back”
button of the browser).

Although the notion of task model has already been largely
studied [8, 13], we here consider it with respect to the no-
tion of use model : while a given task is performed, there
are additional relations and constraints between objects of
the use model. Hence we can define a task model as follows.

Task model: Every task model is a restriction
of the use model: it specifies which properties of
the objects are always verified during the corre-
sponding task?.

We wish to draw the reader’s attention on the fact that
the task models as we defined them are reporting tasks
rather than prescribing them. Hence our definition is more

general than the ones usually proposed, while including them:

our task models could possibly be prescriptive, though they
would be less explicative (cf. 2.2).

We describe here two typical tasks in using
a search engine, by means of the use model de-
scribed above. The task of scanning the results

' (URL:http://glade.gnome.org/), XML language for describ-
ing graphical interfaces, interpreted at runtime.

2This is of course a system-centered view. From the point of
view of the user, tasks are related to goals, which are often
implicit and external to the use model. It is also notewor-
thy that the use model of a system can itself be considered
as a task model of a larger system —for example, the use
model of a word processing application is a task model in a
productivity suite.

consists, given a result list, in traversing the links
of the result list forward (to the resource) and
backward (to the result list). The last link may
be traversed forward only (in which case the re-
sult is considered a success) or forward and back-
ward (in which case the result may be considered
a failure).

Another typical task is the one of refining a
query: given a result list returned by submitting
query Q1, a new query Q2 is submitted, contain-
ing Q1 plus some other keywords. The goal of
such a task is to reduce the number of results in
the result list.

2.2 Usecases

The set of objects “involved” in the user’s task has its
state changed at each operation performed by the user. There-
fore we can represent a trace of any use of the software as
a sequence of states and operations. These traces alone are
hard to exploit (usually, data mining techniques are used
with that kind of material, in order to extract pieces of
knowledge), hence the interest of annotating parts of it with
use cases®.

Use case: A use case is a subsequence of the
states/operations trace which is an instance of a
task model. We say that the task model explains
the use case.

Here we see that prescriptive task models, as those men-
tioned above, are not very likely to explain many use cases,
since few users follow them exactly. On the other hand,
more general task models will be matched more often by
use traces.

Figure 1 represents a trace of the use of our
search engine. The sequence 1-2 is an instance of
the task model query refining, hence it corresponds
to this task. Sequences 2-5 and 6-9 correspond to
result scanning tasks, resulting in a failure for the
former (because it ends with a backward traver-
sal), and in a success for the latter (ending with
a forward traversal).

Note that the sequence 5—-6 is not explained by
any task model: it is not a query refining as we
defined it, since the new query does not contain
all the keywords from the previous one*. This is
therefore an example of unpredicted task, which
can not be explained by available task models.

2.3 Knowledgebox

We will not define the term knowledge boz (KBx®) as we
did with the other notions above, because this term covers

3These “use cases” must not be confused with UML use
cases [20], which are generic and then more akin to our task
models.

4From the point of view of the user, on the other hand, this
is a query refining indeed: the reader might have guessed
that our user was looking for pictures painted by Picasso,
while the second query might have returned photographs of
Picasso.

5The acronym KB being often used for “Knowledge Base”.
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Figure 1: Example of a trace with use cases instan-
tiating task models.
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the same things as the term “resource”. As a matter of fact,
any KBx available on the Semantic Web is obviously a re-
source (everything on the web is), and every resource can
be a source of knowledge to somebody. However, the name
“knowledge box” allows us to insist on some interesting fea-
tures.

First, a resource may have several forms, depending on
many factors: the moment in time (versions, corrections),
the medium (screen, audio), the encoding format (html,
pdf), etc. On the other hand, some resources have no re-
trievable form at all but can be used in other ways (like
mailto: resources). Each form, each use, is suitable to some
users’ tasks, and can provide them with some knowledge,
hence the term “knowledge” box.

Second, the word “box” carries the meaning of a container
of knowledge. But it also implies that the KBx could be
a “white-box” or a “black-box”. In the former case, the
structure of the KBx is known, and some knowledge can be
extracted or inferred by a software agent; but in the latter
case, the KBx has no known structure and is considered
opaque to the software agent. Only the human end-user has
the ability to extract the relevant knowledge. As a matter of
fact, and as we said in introduction, all the uses of a KBx can
not be predicted from the start, nor can the whole knowledge
one could extract from the KBx. Knowledge white-boxes
can then become black-boxes in the context of unpredicted
tasks.

This does not mean however that our approach disregard
any ability to automatically extract knowledge from KBx’s.
Indeed, our first example, related to mechanical design, re-
lies to a large extent on the internal structure of KBx’s.

The KBz’s primarily involved in our search
engine scenario are of course web resources. These
KBz’s are not strictly opaque to the search en-
gine, since it can extract keywords from them,
but on the other hand, keywords are usually not

the only knowledge users are looking for. We can
see here that there is no strict dichotomy between
knowledge black-bozes and knowledge white-bozes.

The main idea of our approach is that use cases pro-
vide the agent with concrete examples where KBx were
used. In similar contexts, ¢.e. similar use cases, it is likely
that the same KBx will prove relevant for the user (even
if this relevance is not directly “understood” by the soft-
ware agent). This can be performed using the Case Based
Reasoning (CBR) paradigm, whose mechanisms have been
largely studied in the artificial intelligence community [1,
15]. We present in the following sections two applications of
the above approach in different domains.

3. EXAMPLE 1: ARDECO

Designers of complex systems are inclined to reuse pre-
vious design artifacts or previous design processes, since
adapting an old design is often easier and quicker than de-
signing from scratch; thus it enables them to reduce the
duration and cost of the design activity. On the other hand,
retrieving reusable material is not always easy, all the more
so as designing for reuse is often perceived by designers as
over-constraining.

Although most design activities are now computer aided,
CAD systems do not provide users with efficient assistance
to reuse. The aim of the ARDECOS® project is to set up such
an assistance system: a software agent enabling designers to
retrieve, from a collection of CAD documents on the com-
pany intranet, reusable material for their current task. This
document retrieval function makes this kind of agent similar
to Semantic Web agents.

3.1 Usemodeland task modelsin ARDECO

3.1.1 Usemodel and knowledge boxes

Since ARDECO focuses on a specific mechanical CAD ap-
plication (namely Dassault Systemes’ CATIA), the use model
is precisely defined, and the knowledge boxes, namely design
artifacts, are well structured: they are represented in CAD
documents (files saved by the application) as a specification
tree, where each element is an instance of a class, has a
number of components, attributes, plus possibly additional
references to other elements in the tree. The activity of the
user consists in adding, modifying and removing elements in
the specification tree, either directly or through the geomet-
rical representation of the designed artifact (cf. figure 2).

3.1.2 Task model

Although the use model is precisely defined, task models
are not. As a matter of fact, the number of classes in the
use model is quite large, and so is the number of possible
relations between elements. Furthermore the design activ-
ity does in essence involve the user’s creativity. Therefore
the number of possible tasks is considerable, and task mod-
els can not be exhaustively described —at least sufficiently
specific task models, so as to be reusable (some tasks may

SARDECO is a French acronym standing for “Assisted
Reuse of Design Episodes”. As a part of the PROSPER pro-
gram of the French national center of scientific research, it
involves researchers in computer sciences and cognitive psy-
chology, as well as the industrial partner Dassault Systemes.



Figure 2: Catia screenshot, showing both the hier-
archical structure and geometrical representation of
the designed artifact.

be identified in the application, but they are far too generic,
e.g. 2D sketching).

3.2 Usecases:designepisodes

Since task models are not available to explain use cases,
the most extensive use of available knowledge has to be
made: by exploiting the richness of the use model (hierar-
chical structure of design artifacts), but also by interacting
with the user (not so as to disturb her, however). We de-
cided to use the notion of design episode in order to do so;
this notion is based on works in psychology and ergonomics,
and is defined in our domain as “a part of the design activ-
ity between the moment a goal is identified and the moment
that goal is considered reached”. This definition allows us
to consider episodes as use cases, instance of a task model
(a priori unknown to the system).

Instrumenting CATIA allows designers to annotate parts of
their activity, either by declaring explicitly that an episode
bound is reached, or by indicating what goal they are trying
to achieve at a given moment. Finally, observations of end-
users working with CATIA, performed by cognitive psychol-
ogy researchers [6], have provided us with behavioral cues,
enabling the system to automatically detect some episode
bounds and annotate the design activity consequently. Hence
annotations are performed on the fly, and actually from the
user’s viewpoint.

3.3 Knowledgeboxesretrieval

As we said, we can consider design episodes as instances
of task models. The corresponding tasks are not known, or
we have to consider that every episode is the only instance
of a very specific task model. However, thanks to the rich
use model and to the transparency of KBx’s, episodes, and
hence their underlying task models, can be compared with
each other on the basis of static features (comparing states)
and dynamic features (comparing the changes performed in
each episode).

The trace of the activity of the user is continuously stored;
when requested by the user, the system compares the cur-
rent episode to others in an episode base. It retrieves the

most similar elements: states or episodes, depending on the
features (static or dynamic) most contributing to the simi-
larity.

Furthermore, elements actually reused by the user are
linked to the current episode, thus defining a “reuse case”.
These links between reusable material and reuse cases an-
notate episodes themselves, and can be use to improve the
relevance of the retrieval (episodes considered similar once
have chances to be considered so later) and to suggest adap-
tation [7].

Hence each structure level provides a kind of KBx: states
as a structure of CAD specifications, episodes as annotations
of states, reuse cases as annotations of episodes. An under-
development prototype represents all those structures in a
single graph thanks to the RDF language [16], which allows
the merger of different level vocabularies.

4. EXAMPLE 2: RECIS

Our second example takes place in the field of audiovi-
sual information retrieval, with the RECIS project”. This
project aims at building new tools for better access to and
use of audiovisual material with a mixed approach: facili-
tate indexing with multimedia information extraction, and
exploit search sessions so as to help users to quickly find
successful queries. This makes it more directly related to
the Semantic Web than the previous example.

4.1 Audiovisualdocumentsasknowledgeblack-
boxes

Audiovisual (AV) documents mainly differ from textual
documents to the extend that they do not have, until now,
any explicit documentary structure. The only acknowledged
structure one could think of is basically a moving images
stream along with audio streams.

Of course, that characteristics may be transient, and works
such as the MPEG-4 or MPEG-7 initiatives aim at setting
up documentary standards for structured description of AV
documents. But the relative absence of structure has also
a reason: innovating usages of AV documents (navigating,
indexing, search, etc.) still remain to be invented. Hence no
“killer application” did allow the emergence and stabiliza-
tion of sufficiently shared ways of describing yet: until now,
audiovisual documents remain knowledge black-boxes.

One consequence of that fact is that, whatever usage of
AV document one wishes to set up (of course differing from
simple visualization), she has to make a document structure
explicit in order to allow this usage. In the general case, she
has to do that from scratch®.

Hence, so as to allow automated agents to gain control
over audiovisual documents, and enrich access and query
tools, it appears to us necessary to set up models that can
adapt to various uses. These models should allow us to

"RECIS, standing for ”Content Exploration and Retrieval
with Image and Sound”, is a French project, part of the
RNRT (French telecommunication research network) pro-
gram. It involves LISI, INRIA and France Télécom.

8 Another consequence — particularly interesting for the
document community: we can specify that any structure
set up in that scope is semantic, and that there is no a pri-
ori “canonical” documentary structure for AV documents.
This contrasts with textual documents, whose typographic
tradition has last for centuries.



consider an unlimited number of structures for a document
or a set of documents, which should take the general form
of a graph.

4.2 Usemodeland task modelsin RECIS

The description model we introduce in this section was
presented in [19] and extended in [4], and is named AI-
Strata. We will only present here what corresponds to our
general approach.

421 Usemodel

An annotation element (AE) is basically a term®, like
(Clinton) or (sax), annotating a fragment of an audiovisual
document named audiovisual unit (AVU). The main way of
enhancing the structure of AE’s is to put them in relation
with each other'®. Any two AE’s can be put in relation
(which is called elementary relation), even, in particular, if
they annotate different AVU’s; hence the name of the model:
Annotation Interconnected Strata (AI-Strata). It becomes
possible to set up an annotation graph, with as many anno-
tated AVU'’s as there are points of view (and hence uses) of
the AV document.

There can be many AE’s which are occurrences of the
same term. They are specified thanks to abstract annota-
tion elements (AAE). One AAE uniquely defines the term
of the related AE’s. Annotation elements, abstract annota-
tion elements and audiovisual units define the use model of
Al-Strata, whose elements are structured as a direct labeled
graph, into which information will be retrieved.

An element of the graph is said to be in the context of an-
other one if there exists a path between them in the graph.
Searching a node is performed by describing its desired con-
text as a graph pattern, which we call a potential graph —
and is similar to query graphs in the object oriented domain.
Any search can hence be computed by partial subgraph iso-
morphism. Our point of view is that any exploitation of the
graph (i.e. element search in it) should be considered in a
contextual way, since the meaning of an annotation term is
determined by its context ({Clinton) in relation with (sax)
is not interpreted the same way as (Clinton) alone).

422 Task models

Abstract annotation elements are grouped into analysis
dimensions (AD) defining classes of terms. These classes are

not necessarily disjoint (e.g. {(AD:Politicians) or {AD:TVShows)

may have (Clinton) in common). They group AAE that
should be used in the same way for some descriptions or,
in other words, for some task. Hence they represent (very
primitive) task models.

Annotation can be directed by recommending the use of
some particular AD, but also by description schemes (DS),
which also specify the relations to be set up between annota-

tion elements. For instance, a description scheme (DS:TVNews)

would specify that an AVU be annotated with an AE from
analysis dimension (AD:Politicians), put in relation with
another AE, from (AD:actions), and annotating an AVU
from the same stream (like in figure 3, AE’s (Clinton) and

9This model is based on linguistics rather than object-
oriented modeling, so AE’s do not have an intrinsic semantic
as object identifier; they just stand as terms.

10 Another less important way is to give attributes to an
AE, like for instance {Shot,Keyframe=shot127.jpg), but this
could also be achieved with elementary relations.

(Hand Shaking)). Description schemes are more elaborate
task models than analysis dimensions.

4.3 Knowledgeboxesretrieval

Since analysis dimensions and description schemes repre-
sent the way users are the most likely to annotate, they are
also to be used to retrieve annotated streams. However, AD
and DS can be more or less shared between communities
of users. For instance institutions like broadcast stations
have more standardized ways of describing than individual
users. The AI-Strata model allows the description of any
piece of AV documents in many ways: from describing doc-
uments as wholes to splitting them into structured AVU’s,
and from simple keyword descriptions to “classical” knowl-
edge representations (if analysis dimensions and description
schemes constitute a formal ontology, with terms having a
strictly defined semantics). Any setting up of an annotation
graph conforming to a task model (AD or DS) is a use case
of RECIS [4].

An important point is that however strict the task model
is, users can always set up additional relations between AE’s,
which are not specified in a given description scheme, or
they can merge several description schemes having been de-
veloped independently. Hence it becomes possible to put
in the annotation graph, as well as in potential graphs for
retrieval, more knowledge that the one captured in the task
models —this practice is similar to the one described with
ARDECQO, in the previous section.

Although the initial goal of AI-Strata was to retrieve AV
documents thanks to the annotation graph, potential graphs
allow users to retrieve other nodes as well, such as AE’s or
AAE’s, depending on their task, since the context of each
node may carry as much information as the annotated AV-
documents. Hence AV documents are no more the only
KBx’s in the model: any partial subgraph of the annota-
tion graph may be considered as a KBx.

A prototype has been developed in the context of RE-
CIS. It allows to visualize and annotate AV streams, as
well as searching a distributed annotation graph. This pro-
totype represents annotations and queries with XML and
XLink [11]. Current efforts are oriented at developing a
web-based interface to the system. We are also working on
an RDF representation of the AI-Strata model.

5. DISCUSSION

The usage based approach we propose has been applied
in the two projects presented above; it is also being applied
in other domains'!, like distant learning (PIXED project)
and knowledge management in collaborative design (OS-
CAR project). The common feature of these projects is
the wide range of possibilities let to the user, hence the ne-
cessity of our approach, in order for the system to answer
relevantly to new uses. Table 1 is a summary of the way the
approach has been applied in ARDECO and RECIS.

Both projects are quite different with regard to the amount
of available knowledge at each level. Indeed ARDECO pro-
vides a lot of knowledge in the use model, since it is bound
to a specific application (CATIA), while on the contrary the
use model of RECIS is minimal. On the other hand, RE-
CIS allows explicit descriptions of task models by means

"(URL:http:/ /experience.univ-lyon1.fr/projets.html)
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Figure 3: An example of annotated audiovisual stream. The AV stream is cut into audiovisual units that are
annotated with annotation elements coming out of analysis dimensions.

ARDECO

RECIS

Use model CATIA use model AV units, Annotation elements, Ab-
stract annotation elements

Task models Unknown, instantiated as episodes Analysis  dimensions,  Description
schemes

Use cases Episodes Annotation graph

KBx’s States, episodes, reuse cases AV documents, any partial subgraph

of the annotation graph

Table 1: ARDECO and RECIS application of the usage based framework



of analysis dimensions and description schemes, while tasks
can only be delimited in ARDECO, but not elicited. This
resulted in quite different implementations, with a different
management of the available resources, as knowledge white-
boxes or black-boxes.

It is worth noting, however, that the software agents built
with our approach do not primarily rely on the “color” of the
box, but rather on the external description of its uses. The
base principle is that a KBx may be useful in a situation
if it has already been used in a similar situation, i.e. if
it has been annotated in the same way. The relevance of
the result is no longer bound to the capacity of the agent
to “understand” the resource nor the task of the user, but
only on its capacity to compare use based annotations.

A second interest is that use cases provide information
to users themselves (provided that they are presented in an
appropriate form): the annotations set up to describe uses
become KBx’s of their own, as important as the initial re-
sources. That is why in the presented applications, knowl-
edge retrieval is not limited to CAD or AV documents, but
allows the search of any element of the use model.

6. RELATED WORKS

Most current works related to the Semantic Web aim
at providing the interoperability it requires, while coping
with problems inherent to the web: it is massive, open (in
contrast with the “closed world” hypothesis), and dynamic
(constantly changing) [14]. It is commonly agreed that a way
of achieving this is recourse to ontologies for annotating re-
sources; ontologies are formal vocabularies with well defined
relations between their terms, shared by a community of
users like the Ontogroups of the ONTOBROKER system [10];
this makes them inevitably oriented toward a specific task
or task family.

In the SHOE system [14], ontologies can be defined and
extended in any HTML document, and each statement is
associated with its claimant (the entity responsible for the
statement), in order to be able to manage contradictions or
trust issues.

Moreover, ontologies can provide agents with powerful in-
ference capacities related to the corresponding task. For
example, the language OIL [12] is particularly focusing on
the complexity of inference algorithms, thus addressing the
issue of the web being massive. It is based on description
logics, whose inference algorithms have been largely studied.
OIL has recently been merged with the DAML [9] project,
aiming at describing ontologies in RDF.

However some works are relying on uses, especially a mini-
mal use model of the web involving resources (being created)
and links (being set up or traversed). As a matter of fact,
the web is primarily a set of resources, interconnected by
hyperlinks. This is how it grew up with HTML, and this is
what the Semantic Web is intended to emerge from.

Previous search engines only relied on the content of HTML
documents to evaluate their relevance to a given keyword
based query (like in the running example of section 2); their
noise rate was huge. On the contrary, the search engine
GOOGLE'? relies on the text of the hyperlinks to these pages.
The rationale beneath this approach is that a page is rele-
vant with respect to a keyword when other people point to

12(

URL:http://www.google.com)

this page with this keyword, and it has proved quite effi-
cient. We argue that this successful approach actually relies
on a kind of uses of the pages (setting up a link to them)
rather than their content. A step further would be to take
into account more structured links like the ones proposed in
RDF [16], XLink [11] or the Annotea project [3].

[17] give a good overview of works on implicit feedback
in the domain of information searching: this consists in ob-
serving the user’s behavior and indexing document by their
uses rather than their content. They give a classification of
general behaviors in the activity of searching information,
which can be considered, in our model, as very general task
models.

We believe that uses based approaches complement on-
tology based approaches: while the latter provide resource
descriptions oriented a priori toward a given task, along with
powerful inference capabilities, ours can not claim the same
level of logical inferences, but is adaptable a posteriori to
any unpredicted usage.

7. CONCLUSION

In this paper, we propose general principles aiming at tak-
ing uses into account in the design of software agents for the
Semantic Web. We consider resources as knowledge boxes,
which allows us to focus on the fact that they may contain
some knowledge available only to the human end-user, not
to the software agent. Hence the latter must rather rely on
the use model, possibly annotated by task models explaining
it. It allows the agent to handle previously unknown tasks.
Moreover, use cases structures may also provide the user
with additional knowledge, and hence become knowledge
boxes of their own, because meta-knowledge is knowledge
too. Two applications of this approach are presented, in the
domains of mechanical design and audiovisual documents
retrieval.

These examples, as well as the following discussion, show
how the proposed approach may be applied in various do-
mains. As it was told mentioned in section 5, we are cur-
rently applying it to other projects, and we are working on
a methodological framework for its deployment, with imple-
mentation guidelines as well as XML and/or RDF schemas
to represent use models, task models and use cases.

Another subject of interest related to our approach is to
work on the elicitation of task models emerging from re-
current use cases. As a matter of fact, those task models
would represent the effective uses of the system, and could
even help to build a posteriori ontologies for these discovered
tasks.
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