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SUMMARY The aim of this paper is to propose a mod-
eling of corporate knowledge in cyberworlds. An enterprise is
considered in the framework of multiagent methodology as a dis-
tributed computational system. The Agent-Oriented Abstraction
paradigm was proposed earlier to describe in a fully generic way
agents and societies of agents. In this paper, we are investigat-
ing the application of this paradigm to the abstract modeling of
corporate knowledge, extending the scope of traditional knowl-
edge management approaches. We show that such an abstraction
mechanism leads to very practical applications for cyberworlds
whether on the web or on any other medium. Our approach
covers the broader possible scope of corporate knowledge, em-
phasizing the distributivity and autonomy of agents within cyber
systems. This approach can be further used to better simulate
and support knowledge management processes.

key words: agent oriented abstraction, society of agents, ab-
stract modeling, knowledge exchange, cyberworld

1. Introduction

The concept of corporate knowledge can be approached
from, at least, two directions. The traditional one
lies fully in business and refers to the amount and
quality of know-how, expertise and information avail-
able throughout a company. The second one is set
in the framework of information technology and is
tightly linked to the various and diverse methods and
paradigms that are used to represent knowledge. Nowa-
days, with the advent of e-business these two concepts
are becoming interrelated. Adopting the IT point of
view leads to think of an enterprise as a distributed
computational paradigm. Multiagent systems have
been invented to tackle distributed problems in arti-
ficial intelligence but are today seen also as a manage-
ment methodology. It is not a new idea to model a com-
pany as a multi-agent system. It is however a new idea
to investigate what abstraction mechanisms for agent
methodologies can add to such a modeling.

In this paper we investigate the application of the
Agent Oriented Abstraction model [3] to the abstract
modeling of corporate knowledge. The Agent Oriented
Abstraction has been proposed to describe in a fully
generic way the concept of agents. The word generic
means that we can abstract in a same model the def-
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inition of an agent and the definition for a society or
a system of agents. We show that such an abstraction
mechanism leads to very practical applications for cor-
porate knowledge, whether on the web or on any other
support. The paper is organized as follows: section 2
gives an overview of the existing relevant approaches to
corporate knowledge. Section 3 is a short presentation
of the Agent Oriented Abstraction. Section 4 consists
of the description of the abstract modeling of corpo-
rate knowledge within the agent oriented abstraction
model. Section 5 is a case study description that serves
to illustrate our approach. The implementation of this
case study requires to propose a new concept of virtual
knowledge communities. The basic relevant concepts
are, very simply, introduced in section 6. Our conclu-
sions are presented in section 7. In particular we give
some pointers on how to filter the flow of knowledge,
often spurious, that could flood any system and make
it victim of some sort of unplanned denial of services.

2. Approaches to Corporate Knowledge

Corporate knowledge generally covers several domains
such as document management, knowledge manage-
ment, discussion forums, skill management and knowl-
edge engineering. The main paradigms to represent
knowledge are logic, frames or semantic nets. Infer-
ence and reasoning capabilities are closely associated
to these paradigms of knowledge representation when
knowledge is going to be used or valued. The docu-
ment and knowledge management domain is linked to
document repositories (including Internet), indexing,
search engines, information filtering, knowledge extrac-
tion through document mining just to name a few re-
lated fields. Thesaurus and ontology are also widely
used. Documents can be distributed, web-based, struc-
tured, semi-structured or unstructured. Discussion fo-
rums take advantage of communication facilities within
a community of individuals. The main concepts in this
domain are topics, participants and messages. Rec-
ommender systems also known as collaborative filters
[15] do belong to this domain. Skill management con-
sists of identifying, recording and updating individual
competences in order to use them appropriately and to
identify possible lacks of competences [8]. Knowledge
engineering concentrates on capturing, structuring, in-
ferring and distributing knowledge. It is linked to spe-



cific knowledge engineering techniques and to document
repositories. Knowledge can be recorded manually or
extracted automatically, for instance from a company’s
document or from web pages. User’s profiles are cur-
rently used to ensure the diffusion of the right infor-
mation to the right users. To decide on how to spread
information throughout a company is a key decision in
any management. It is nowadays heuristically designed
and decided. There is however a lack of formal mod-
els in information technology to tackle such problems.
Knowledge management can be considered in the per-
spective of rationalizing and storing internal knowledge
and in the perspective of feeding a knowledge base with
imported knowledge from external sources [14], [16].

The paradigm underlying most of the approaches
listed above remains the database paradigm: Informa-
tion is mostly centralized within an uniform informa-
tion structure. In agreement with Bonifacio [1] we ar-
gue that this approach is not compliant with the very
nature of knowledge that is subjective, distributed and
contextual. Multiagent systems (MAS) have been in-
troduced as a methodology to address distributed com-
puting problems in artificial intelligence. They have
evolved as a management methodology and a soft-
ware engineering design leading to object-oriented-like
systems. MAS are by definition heterogeneous sys-
tems. Main software agents developed in the KM area
implement functionalities of KM [20]: extraction of
knowledge from document bases [6], [7],[9], user’s pro-
file identification [7], knowledge targeted diffusion [4],
[8]. When adequately considering most of these tools,
we observe that they solely cover single issues of corpo-
rate knowledge and that they do not propose a broad
and generic view on corporate knowledge. Indeed, the
level of abstraction remains mostly insufficient and the
broad scope of available knowledge is not considered
appropriately.

Another approach of MAS consists of considering
agents for modeling the organizational environment.
Zambonelli [22] considers this societal approach and
proposes an abstraction for computational organiza-
tion. Shoham [19] proposes what he calls agent-oriented
programming (AOP) by analogy to object-oriented pro-
gramming. However, this is not a real abstraction as
in OOP. In [3] we propose an agent-oriented abstrac-
tion (AOA) and we show that this approach can be
generalized to describe in a fully generic way a society
of agents [2] with some required and selected features.
It offers a smooth transition between agent level and
society level. It is briefly presented hereafter. We will
demonstrate in this article that corporate knowledge
can take advantage of agent-oriented abstraction.

3. Agent oriented abstraction

The AOA paradigm covers the concepts of agents,
annotated knowledge, utility functions and society of
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agents. AOA associates to agents the usual features
(ability to perceive, reason, act, communicate [12]) and
it is compliant with a societal approach of agents. In-
deed, AOA is based on Weber’s classical theory in Soci-
ology [21]. Very briefly, it can be said that Weber states
that a society is the result of the actions of individuals.

AOA assumes that agents are entities consisting of
both a knowledge component and a decision mechanism
system. The knowledge component covers any piece of
information available in an enterprise from the technol-
ogy required to design and produce goods to manage-
ment decision policy through human relations and in-
ternal or external communication. It is partitioned into
components, also called annotations: ontology, commu-
nication, cognition and security. An agent’s decision
mechanism system is related to its tasks and goals.
It generates utility functions. Utility functions mea-
sure the efficiency of the decisions, for instance choos-
ing the next task to execute or choosing a parameter
value within a task. Utility functions are structured
into classes. The decision making system is based upon
the knowledge component. Agents are then abstractly
defined in terms of knowledge and utility. Specializa-
tions are made through implementations.

The AOA model extends the abstraction capa-
bilities of the existing Agent-Oriented Programming
paradigm (AOP) of Shoham. While AOP does not du-
plicate what OOP is for programming language, it is
purely a societal approach of the design of MAS re-
lying on a BDI (Belief, Desire, Intention) knowledge
approach, AOA does it. In this paper, we are inves-
tigating the application of this model to the abstract
modeling of corporate knowledge. We show that such
an abstraction mechanism leads to very practical appli-
cations whether on the web or on any other support.

4. The knowledge company abstraction

The aim of this section is to present a general frame-
work addressing knowledge management issues within
companies. This abstraction is structured along the
same lines that are used to introduce AOA. Our ap-
proach is based on distinct basic concepts: agents, an-
notated knowledge and clusters. We set as an axiom
that the activity within a company is defined through
its corporate memory. Corporate memory encompasses
then any piece of information available into the enter-
prise from the technology required to design and pro-
duce goods to management decision policy through hu-
man relations and internal or external communication.
Our approach of corporate knowledge can be summa-
rized in the following definitions:

4.1 Definition 1

A company is composed of agents (individuals and au-
tomata). Agents possess knowledge.
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This definition implies that individual and au-
tomata are considered under the same agent abstrac-
tion. Considering the usual approaches, agents are ac-
tive objects with the ability to perceive, to reason and
to act. In addition, it is generally assumed that agents
have explicitly represented knowledge and that they
have communication ability. We assess this to be the
right level of abstraction because it enables to describe
indifferently behavior of individuals, usual software sys-
tems or native agent-based software. Societal behav-
ior consists of communication among agents. Each
agent must of course be provided with a suitable in-
terface: individuals must be provided with a software
user-interface, software systems must be provided with
related API (Application Program Interface), for in-
stance. As a single example we propose to consider the
transfer of a phone call from a secretariat office to a
manager office: it can be done manually by an indi-
vidual or it can be done automatically by a (more or
less sophisticated) computer-based answering machine.
With respect to the knowledge component, such a task
remains conceptually identical whether it is carried out
by the former or the latter actor. The knowledge for
this task consists of the phone number of the person to
be called and possibly of the conditions under which the
call is transferred or not. Tasks processed by agents re-
quire some existing knowledge and may generate some
knowledge production. Following on the previous sim-
ple example, the call placed (date, time, phone number)
can be recorded as a new knowledge item by the agent.

4.2 Definition 2

Agent‘s knowledge is annotated and annotations are
classes (or types) structuring the knowledge.
Definition 2 enables the following comments. Clas-
sical models for e-commerce do associate an ontology
to an agent. An ontology represents some structured
knowledge. It is usually a specification of objects, con-
cepts and relationships. Such a model is not general
enough to assess that the knowledge component of an
agent is solely an ontology. Of course this knowledge
has most of the time an ontological component. It
has been proposed in the AOA approach to extend it
to three other components: communication, cognition
and integrity mechanisms. The communication com-
ponent covers the communication abilities of an agent,
protocols, message types, etc. The cognition compo-
nent concerns the reasoning capabilities of the agent.
Reasoning can be supported by formalized represen-
tations, for instance logic, pragmatics decision making
such as intuition or models, for instance heuristics. The
integrity component covers legal aspects, regulations,
security issues related to the agent. This distinction
into these four dimensions is purely heuristic and in-
tuitive and must not be considered as exhaustive. It
can be extended. The concept of annotated knowl-

edge is introduced to structure knowledge of agents.
Annotations are classes of knowledge. They enable a
hierarchical partitioning of knowledge as well as spe-
cialization through inheritance. Inheritance from dif-
ferent annotations and classes is possible, and classes
may thus concern several annotations. A knowledge
item ¢ can then be annotated by several annotations
ai,...,a, which confers to this item some properties.
For instance, messages may be allowed in a commu-
nication protocol based upon belief maintenance (com-
munication annotation) and in the same time they may
be constrained by the regulations governing the society
for this agent (integrity annotation).

4.3 Definition 3

Clusters are coherent subsets of agent’s knowledge.
Clusters are defined through filters.

A consequence of definition 3 is that clusters and
filters are first level abstractions of our approach. A
cluster is a sub-part (or sub-class) of agent’s knowledge.
Clusters can be considered as external views on the
agent’s knowledge (database vocabulary). A cluster k
may be, for instance, related to a task or to a given
topic. A single concept constitutes the simplest cluster.
For a knowledge component consisting in a set C' of
concepts, the set CL of clusters is defined recursively:

o Ve, € C: k= (¢;,{ci},0) € CL (every concept is a
cluster)
e k = (Head, Subclusters, Relations) € CL, where

Subclusters € 2CL \@ is the set of clusters that par-
ticipate in k, Head € Subclusters is non-empty.
Relations define the relations inside the cluster
and in-between subclusters.

Basic operators on clusters may be defined, such as
addition, filtering, search, is_sub-part_of, compare, etc.
Filters are operators for extracting sub-clusters from
more extended clusters. For instance, a filter can be
applied to remove sensible information from a clus-
ter before broadcasting it. Knowledge annotations and
classes are a way to extract relevant clusters.

4.4  Definition 4

Actions and decisions of an agent are performed/taken
according to its knowledge and related to its decision
making mechanism and evaluated by utility functions.
A purpose for definition 4 is that agents rely on
their knowledge to make decisions and to carry out ac-
tions. Taking into account their decision mechanism,
they define utility functions to evaluate the impact of
actions when assessing their state, their environment
perception and their assigned goals. Any type of ac-
tions is treated similarly whether it is a communica-
tion action or a safety directed action or any other one.
Agents are by definition autonomous and they achieve



their assigned goals without any external contribution
to the required actions regarding, for instance, knowl-
edge diffusion or query. This implies that they are pro-
vided with goals that can be directly of indirectly trans-
lated into communication actions. A greedy agent may
for instance permanently perform queries in order to
increase its amount of knowledge. A secret agent may
refuse to answer queries. This modeling of corporate
knowledge supports any type of communication arising
from all types of social organization. One may models
ranging from a rigid hierarchy as in a trust to a totally
anarchical society where each agent has a same weight
in the decision making process.

4.5 Definition 5

Corporate knowledge is the knowledge provided by in-
dividual agents that structure a company. It is made
of stored knowledge and of mined knowledge resulting
from internal and external communication exchanges.
The reason behind definition 5 is that corporate
knowledge consists of agents with their proper knowl-
edge and their associated communication mechanisms.
The concept of knowledge is meant here to be as large
as possible. It covers any information an agent either
has or can access. Therefore, the societal dimension
of knowledge is emphasized. This is to be compared
to the more traditional approach to corporate knowl-
edge which is very often monolithic and centralized and
which considers knowledge as external to agents. In
this model, corporate knowledge management does not
require to set objectivity as a global feature. In ad-
dition, no knowledge source for a single agent is sup-
posed to be exhaustive. Indeed, it can not be assumed
that an agent’s knowledge is complete and this knowl-
edge may be contradictory with the knowledge of other
agents. Furthermore, tasks carried out by agents are
necessarily integrated into a company business process
and into any interaction with other agents. Our ap-
proach is compliant with this since the knowledge of
agents integrates its behavior within the environment.

4.6 Comments

The main motivation for this approach is to avoid the
separation between agents and knowledge. In other
words, we would say that knowledge is not external to
the entity that is defined to be an agent. It is rather one
of the intrisic components of the concept of agent. By
taking this point of view, knowledge is kept as close as
possible to its use during task processing. Knowledge is
therefore not considered and recorded in a database-like
paradigm, rather in an individualized paradigm.

An additional comment concerns the proposed ap-
proach and its link to the AOA approach. The lat-
ter proposes to consider agents in a framework com-
posed of two components: the knowledge component

IEICE TRANS. INF. & SYST., VOL.E86-D, NO.5 MAY 2003

and a decision making system. Our approach is a con-
tinuation and a validation of the AOA approach ap-
plied to corporate knowledge. Thus, emphasis is put
on the knowledge component and little on the agent
decision making system (with features such as utility
functions). Doing so, agents remain undifferentiated
whether they consist of a software application (stand
alone or complex/distributed) or of an intelligent user-
interfaces dedicated to an individual. The decision
making system remains conceptually identical in both
cases. An important fact is that it is strongly related
to the tasks assigned to the agent.

5. Case study
5.1 Single scenario

We introduce a very simple example and we progres-
sively develop it to partially illustrate our approach.
Let us consider a one-person consulting enterprise. This
person is in charge of all required tasks: advertise-
ment, phone calls, meetings, meeting’s preparation, let-
ter writing, typing, billing and accounting among many
others. Knowledge sharing within the company does
not appear since only one person is concerned. Knowl-
edge exchange appears with customers. Let us assume
that the business goes so well that the consultant de-
cides to buy an answering machine since s/he leaves the
office more frequently. Information is going to be for-
malized and transmitted within the company, from the
consultant to the answering machine and from the an-
swering machine to the consultant. Now, let us assume
that the owner decides to hire a bookkeeper because it
takes too much time to do the accounting. A flow of
information must then be transferred to the new em-
ployee, initially occasionally and then regularly each
day. As in many small companies, the business flow is
usually not steady. The consultant is sometimes over-
loaded and sometimes idle. Then, s/he decides to pool
with others independent consultants in order to be able
to negotiate work transfers with the objectives of shar-
ing/distributing the workload, avoiding a loss of oppor-
tunities from clients and hopefully increasing gains.

5.2 Modeling within the AOA

The modeling of corporate knowledge within our ap-
proach can be partially illustrated in the framework
of the example described below. Agents in this ex-
ample will take the following names: AC1 (for Agent
Consultant 1), EAC (for External Agent Client), AAM
(for Agent Answering Machine), ABK (for Agent Book
Keeper) and AC2 (for Agent Consultant 2).

AC1 pursues an activity consisting of several tasks:
searching for customers (prospecting), signing con-
tracts, gathering information, producing results, etc.
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AC1 knowledge regarding EAC

Ontology knowledge:

company structure and actors, domain of activity,
tasks description, consultant’s methodology, etc.
Communication: synchronous/asynchronous, negotiation, cooperation
Safety: encryption, authentication, authorization

Fig.1 AC1 knowledge regarding EAC

AC1 knowledge regarding AAM

Ontology knowledge:

AAM identification, secret access code, pre-registered
announce, delay before answering, messages led by
callers (transferred from AAM), client EAC, EAC-
phnb, AC1l-urgentCall

Communication: synchronous, master/slave

Cognition: rule: Call from client EAC is an ”urgent call”

Safety: encryption method for messages

Fig.2 ACI1 knowledge regarding AAM

These tasks are divided into sub-tasks and are associ-
ated to utility functions that serve to select the next
task to perform. Following the AOA approach, the
knowledge of agents can be divided into 4 classes: ontol-
ogy, communication, cognition and security. The ontol-
ogy knowledge of AC1 covers: prospecting (meetings,
arguments, etc.), producing (clients, documents, meet-
ings, etc.), application domains, etc. We assume that
the client is simulated through a single agent called
EAC. Interaction protocols between AC1 and EAC
may be sometimes synchronous and sometimes asyn-
chronous, they may include negotiation phases and co-
operative phases. ACI1 may ask questions, organize
discussions, observe meetings, etc. Doing so, it col-
lects knowledge transferred to or from EAC. Knowledge
is structured or unstructured, complete or incomplete,
certain or uncertain. It concerns of course the study
carried out by AC1: the firm structure and actors, the
field of activity, the tasks description, the methodol-
ogy etc. Subclasses of annotations are used to struc-
ture knowledge. Specializations of these subclasses are
created during the study, either through computations
(queries, data mining) or manually. Tips or conclusions
are transferred (regularly or at the end of the study)
from AC1 to EAC. Filters can be defined within AC1
to create knowledge clusters, for instance for consider-
ing different departments at the customer’s site, tasks,
issues etc. An example of safety rule could be the use
of encryption methods for communications. Before ex-
changing knowledge with a client, AC1 must then se-
lect some knowledge (cluster), choose a communication
method and an encryption method that will be applied
to messages during the exchanges. See figure 1.

AC1 communicates with AAM in a master/slave
mode, that is, AC1 controls AAM behavioral parame-
ters. The main tasks of ACI related to communication
with AAM are: set of parameters, put on, put off and
ask for messages. A task is executed when its asso-
ciated utility function is predominant (for instance the
utility function for put on is maximal when AC1 is very

busy). AC1 transfers to AAM the values of parameters
such as: secret access code, pre-registered vocal an-
nouncement or delay before answering. AC1 can also
ask AAM for messages left by callers. A more sophisti-
cated relation between AC1 and AAM is the following:
AC1 is provided with the fact that it must not miss
a call from client EAC. EAC phone number is known
(EAC-phnb), and AC1 will be joinable at the phone
number ACl-urgentCall. Information is transferred to
AAM. It has the ability to identify phone callers and
to enact appropriate actions. Regarding security issues,
AC1 can ask AAM to encrypt recorded messages before
their transfer. To this end, the encryption method is
transmitted to AAM. AC1 will then be the only agent
being able to understand these messages. For a short
presentation see figure 2. One could also introduce a
non-disclosure agreement at a given step of the com-
munication process with a client.

The accountant is an employee of the consultant
and obeys her/his directives (in the framework of ex-
isting laws and of their respective competence). AC1
communicates with ABK in a collaborative mode. In-
deed, even if ABK obeys to AC1 orders, it acts in the
framework of legality in its domain of competence. AC1
and ABK decide how they will communicate (orally, by
email, once a day, etc.). Tasks of AC1 linked to book
keeping are for example: start new expenses, negotiate
new credit line with banker, start invoicing process, etc.
Utility functions related to these respective tasks can
be: expected return on investment, credit negotiation
opportunity (company’s good results, change of banker)
or completion of a study. Ontology knowledge of AC1
regarding the collaboration with ABK consists for in-
stance of ABK identification, planned expenses, actual
expenses, incomes, turnover, clients, suppliers, banker
or borrowing limit. As communication is based on a
collaborative protocol, AC1 is provided with the ability
to query ABK and to answer to queries from it. Deci-
sion functions must be transferred from AC1 to ABK:
criteria for setting up the delay of payment for sell-
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AC1 knowledge regarding ABK

Ontology knowledge:

ABK identification, expenses (planned, actual), in-
comes (planned, actual), turnover, clients, suppliers,
banker, credit limit, etc.

Communication: synchronous/asynchronous, collaboration

Cognition: rule: ”do not plan more expenses than allowed”

Safety: all expenses and incomes must be transmitted to ABK

Fig.3

AC1 knowledge regarding ABK

AC1 knowledge regarding AC2

Ontology knowledge:

Cognition: strategic positioning
Safety: respect subcontract engagement

AC2 identification, competences, workload (planned,
actual), clients, daily invoice amount, etc.
Communication: synchronous/asynchronous, negotiation

Fig.4 ACI1 knowledge regarding AC2

ers or customers, criteria for automatic authorizing on
expenses (small/significant, common/uncommon) etc.
ABK possesses also its own knowledge and intrinsic
characteristics. ABK obeys obviously to the laws and
rules of its domain of competence: accountancy. For
example, s/he elaborates monthly the account listing
and asks ACI1 to validate it. A presentation of this
relationship can be found in figure 3.

AC1 communicates with AC2 in a synchronous or
asynchronous negotiation mode. The list of tasks com-
prises: maintain a list of colleagues, send subcontract
bids, answer to subcontract offers, check planning etc.
The ontological knowledge of AC1 regarding the collab-
oration with AC2 consists of: AC2 identification, com-
petences, workload (planned, actual), clients, daily in-
voice amount etc. Cognition rules may for instance con-
cern strategic positioning: accept reduced daily invoice
amount in order to acquire experience in a targeted
competence area. The safety component of knowledge
specifies for instance not to negotiate, in a given period
of time, a contract with a client (see above the relation
with EAC) who was met/encountered during a subcon-
tract (do not steal a client from AC2). The knowledge
base is represented in figure 4

It would be too long to describe the knowledge
and the tasks of each agent of our example. We showed
however that our modeling of corporate knowledge en-
compasses the knowledge and the tasks of agents and
that it is general enough to model individual and sys-
tem behaviors. Agents’ behavior consists of evaluating
utility functions and selecting the next task to be ex-
ecuted. Tasks regarding knowledge exchange consist
of capturing and annotating knowledge, defining filters
and knowledge clusters, transferring and receiving clus-
ters. Since agents are not necessarily purely automated
agents, they can be provided with a friendly user inter-
face. In some cases, the agent is an automated system
and in some others it plays the role of a software assis-
tant to the user.

We implemented this approach in a system dedi-

cated to knowledge exchanges in-between agents. Since
there is yet no platform available for implement-
ing agents in the purely agent oriented abstraction
paradigm, the implementation was done using the Jade
platform [13]. Jade is mostly based on the object ori-
ented paradigm and it provides features for agent’s con-
trol and communication. Some features from the agent
oriented abstraction are not supported (or at least not
supported very well), such as knowledge annotations
and the variety of communication mechanisms. Also
the distinction between some knowledge and the deci-
sion mechanisms of agents can hardly be maintained
very strictly. We could however implement knowledge
of agents in terms of clusters as defined in this paper
and we implemented the so-called wvirtual knowledge
communities [11][17]. Each agent is provided with a
different knowledge cluster. Through knowledge com-
munities agents can extend dynamically their cluster
(gain knowledge) and they can inform about parts of
their own cluster (inform about knowledge). Several
types of agent’s behavior have been designed, e.g. so-
cial vs individualistic. Individualistic agents possess a
list of goals expressed in terms of clusters that they
want to extend. When no existing community matches
the goals of an agent, then it creates dynamically a
community. When a community matches the goals of
an agent, then this agent joins the community and it
can send and access messages within this community.
A newly accessed knowledge can be registered by the
agent, which then extends its own knowledge cluster.
Inputs to the agent can also provide more traditionally
from sensors and from the user. His/her inputs are also
needed when the agent is not able to make decisions.

6. Virtual knowledge communities

As written in the previous section, the implementation
of our approach is realized through the concept of vir-
tual knowledge communities. Virtual communities are
becoming increasingly popular, particularly on the in-
ternet, as a means for like-minded individuals or agents
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to meet, share and gain access to the information they
are most interested in quickly and efficiently. The con-
cept of an online knowledge community has been pre-
viously illustrated for instance by [10]. It is also con-
sistent with the approach of Bonifacio et al. [1] with
which we almost fully agree.

From the point of view of corporate knowledge
management, agents are individuals, software assis-
tants, automata. Agents possess knowledge when pro-
cesses within an organization tend to enable them
to produce and exchange knowledge with each other.
These processes are distributed throughout the organi-
zation and contribute through their own intrinsic goals
to solve a unique high-level challenge, namely the suc-
cess of a company. This provides the link between cor-
porate knowledge and virtual knowledge communities.

However, our model of agent-oriented abstraction
[3] supposes a liberal organization of the ”society of
agents” contributing to what we define to be the cor-
porate knowledge of a company. A community is a
place where agents can share knowledge with other
agents having common domains of interest. Communi-
ties can be created or destroyed dynamically by agents,
as and when necessary. Broadcast messages inform
about that. Within a corporation, knowledge is highly
heterogeneous. Agents -especially intelligent or user-
controlled agents- are free to change their own ontolog-
ical view of the world and they can share a common
set of normalized ontologies, which most agents agree
upon and that constitute their common reference when
creating communities. The relationship between this
approach and the buyer-seller paradigm upon which e-
business is based ought to be obvious and demonstrate
that this paradigm is covered by our model for cor-
porate knowledge. The concept of virtual community
provides then a feasible approach to the heterogeneous
nature of knowledge. A side comment is that our ap-
proach to ontological diversity differs slightly from the
one presented by Orbst et al. in [18].

In the implemented model we distinguish four
key notions: personal ontology, knowledge instances,
knowledge cluster and mapper. Personal ontology de-
scribes the taxonomy of the relationships between the
concepts and predicate that an agent understands. The
knowledge instances are instances of objects defined in
the personal ontology. It must be noted that a fully
consistent implementation of our model would require
to consider abstractions instead of instances but as al-
ready mentioned, the implementation is performed in
Jade which enables only objets not agent-oriented ab-
stractions. The knowledge clusters is that sub-part of
an ontology that can be shared among agents. Clusters
are defined by their head concept, a pointer to the dif-
ferent parts of knowledge existing in a cluster. Knowl-
edge is either existing at design time, the so-called in-
herent knowledge, or acquired dynamically by shar-
ing (and learning) knowledge among members of the

cluster-related community. The mappers are basically
the tools that enable to communicate knowledge among
agents. An agent possesses a mapper for each cluster
it belongs to. In this project we emphasize mainly the
knowledge acquisition facet of knowledge communities.
To deal with inherent knowledge is a special case of the
dynamical sharing of knowledge among agents.

In the previous section we did introduce a simple
test case. This brief outline of the main concepts be-
hind our implementation aims to demonstrate that our
theoretical modeling of corporate knowledge can be eas-
ily implemented using well-defined concepts. One facet
that is part of the motivation for the agent-oriented ab-
straction could have been addressed here: The frame-
work for security and trust in multiagent systems. Our
approach for a society of agents implies that this soci-
ety is liberal in the sense that new agents can be easily
introduced, and accepted, in the society. This implies
in turn that intruders, for instance, can be detected
and expelled. Such a feature is a prerequisite to trust
E-transactions. It is also a prerequisite when modeling
corporate knowledge in a secure framework. It is shown
in [5] that our approach is suitable to secure, to trust
and to validate electronic transactions. Any cyberworld
will only exist when secure, safe and trusted.

7. Conclusion

Corporate knowledge in cyberworlds consists both of
information that is available throughout a company and
of information technology frameworks and paradigms.
Considering an enterprise as a distributed computa-
tional paradigm, multi-agent systems have been pro-
posed to address knowledge management issues within
a company. We proposed in this paper a new abstract
modeling of corporate knowledge in cyberworlds. Our
approach is based on the agent oriented abstraction
paradigm. This paradigm provides a high level of ab-
straction. From the perspective of corporate knowl-
edge management, agents -individuals, software assis-
tants or automata- cooperate to resolve a unique high-
level problem, namely the success of a company. There
are numerous strategies for achieving this goal. We
consider agents that have the ability to process their
own tasks or solve problems leading to gain in pro-
ductivity, time or quality by importing knowledge from
other agents. The broad scope of available knowledge
is then appropriately considered. Our work gives now
the possibility to better simulate and support knowl-
edge management processes, and therefore to innovate
with new methods in this field. We have implemented
the approach for distributed knowledge management in
the frame of the virtual knowledge community concept.
The approach is also well-suited to filter the amount of
knowledge that is transmitted throughout a company.
This is one of the decisions shaping up how manage-
ment is conducted within a company. This is one of



the topics of on-going and future research. Another
on-going work is to assess the Jade platform to design
agents from the perspective of security, trust and safety.
Depending on the threats considered it seems that se-
curity is difficult to enforce. This leads to design a
new agent platform having more advanced security fea-
tures. This remark applies also to mobile agents that
will be encountered in the course of any assessment of
or changes to corporate knowledge. In fact, Jade ig-
nores the security of such agents. A consequence is
that in our prototype [11] we disregard the definition
of the filtering of knowledge although this feature is
required in any real world application since the world
and thus any company is flooded with wanted or un-
wanted knowledge. Intruding agents can be filed under
the header of unwanted knowledge. A new platform
to design agent systems is being designed and imple-
mented by the group of the second author. It will have
several security features. Until it is available, it makes
no sense to implement the filtering algorithms we en-
able in our model. We just want to stress that one of
the strengths of our approach is to be able to propose
solutions to the problems of adopting any amount of
knowledge that is required to execute a single task such
as answering the phone and to the problem of identify-
ing intruding knowledge. The tools are coming partly
from the AOA approach and the use of annotations for
knowledge. These annotations can be stamped by fil-
tering devices or algorithms such as those mentioned
previously. Annotations can be seen as an hierarchical
organization of knowledge and ontologies. This allows
a classification of knowledge while data mining it. This
is an ongoing work that fits perfectly our model.
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