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Preface

This volume contains the papers presented at the oral session of the 15™ International Conference on Computing
held on November 21-24, 2006, in Mexico City, Mexico. The conference was part of the Magnum Conference on
Computing organized by the Center for Computing Research of the National Polytechnic Institute of Mexico.

During the years passed from its first edition, the International Conference on Computing has gradually become the
largest national and a major international conference on computer science. Starting from this vear's event, the
proceedings of the conference will be published by the IEEE Computer society. With this conference we celebrated
several important events: the 70" anniversary of the National Polytechnic Institute of Mexico, the 60" anniversary
of the IEEE Computer society, the 15" anniversary of the International Conference on Computing series, and the
10" anniversary of the Center for Computing Research.

The number of submissions to CIC-2006 session was higher than in the previous years: 198 papers by 510 authors
from 30 different countries where submitted for evaluation, see Tables 1 and 2. The submissions were reviewed by
Program Committee members and additional reviewers. This volume contains revised versions of 63 papers by 168
authors selected after a thorough evaluation for presentation at the oral session. Thus the acceptance rate was 31.8%.

The volume is structured into 14 thematic fields representative of the main current areas of interest within the
Artificial Intelligence and Computer Science community:

Knowledge Management, Reasoning, Neural Networks, Intelligent Tutoring Systems,

and Evolutionary Programming, - Formal Languages and Automations,

Image Processing and Pattern Recognition, - Software Engineerng and Data Warehousing,
Machine Leaming and Data Mining, - Cryptography and Security,

Natural Language Processing and Speech Recognition, -  Computer Networks and Distributed Systems,
Information Retrieval, - Mobile Computing,

Multi-Agent Systems and Ontologies, - Control

Biocinformatics and Medical Applications,

In addition to the oral session, the conference featured a poster session, short tutorials, exhibitions, and keynote
presentations. The participants attended excellent keynote talks presented by the invited speakers of the Magnum
Conference on Computing;

Jesis Cardefiosa Lera, Polytechnic University of Madrid: Universal Networking Language;

César Galindo Legaria, Microsoft Corporation: Evolution of Database Technologies;

Armando Guevara, Gtt NetCorp, Inc.: Is-Net. Net: Spacially-enabled Information Services;

Manuel Reyes Gomez, Microsoft Research: Probabilistic Graphical Models for Audio and Biology;
Juan Eduardo Vargas, Univ. of South California: Data Mining;

Alexander Veidenbaum, Univ. of California at Irvine, drchitectural Technologies for Reducing Energy
Consumption in Associative Data Caches,

Bernard Widrow, Stanford University. Cognitive Memory and its Applications.

The following papers were judged by the Program Chairs as the best papers of the conference:
Best Paper Award, 1% place: A Model and Language for Bitemporal Schema Versioning in Data Warehouses,

by Ericka-Janet Rechy-Ramirez and Edgard Benitez-Guerrero from Mexico:

Best Paper Award, 2™ place: 4 Maximum Entropy Model Application on Recognition of Metaphor Phenomena,

by Yang Xu from China,;

Best Paper Award, 3" place: Robust Estimation of Background for Fixed Cameras,

by Aristodemos Pnevmatikakis and Lazaros Polymenakos from Greece;

Best Student Paper Award:  Modelling a Knowledge Management System Architecture with INGENIAS
Methodology,
by Juan P. Soto, Aurora Vizcaino, Javier Portillo, and Mario Piattini from Spain,




Table 1. Statistics of submissions and accepted papers by country / region

Authors Papers’ Authors Papers’
Country Subm Accp Subm  Accp Country Subm Accp Subm  Accp
Algeria 1 - 1 - Ireland 3 2 2 1
Austria 4 4 1 1 Israel 2 - 1 -
Bangladesh 1 - 033 ~ Japan 5 12 1
Brazil 12 5 5 2 Korea, South 14 8 5 2
Cameroon 11 - 235 - Latvia 2 - 1 -
Canada 13 2 5 1 Mexico 237 84 8835 3¢
Chile | - 025 - Norway 1 - 05 -
China 67 15 275 6.5 Pakistan 3 - 2 -
Cuba 2 - 1 - Portugal 20 9 675 3
France 25 4 1225 25 Romania 1 1 033 033
Germany 3 - 115 - Spain 26 l6 8 5.13
Greece 6 6 2 2 Taiwan 3 - 1 -
Iceland 1 - 0.2 - UK 7 2 325 1
India 20 2 718 1 USA 14 7 575 35
Iran 4 - 2 - Venezuela 1 - 1 -

Total: 510 168 198 63

' By authors: e.g,, for a paper by 2 authors from UK and 1 from USA, we added % to UK and % to
USA.

The best student paper was selected out of the papers of which the first author was a full-time student.

We want to cordially thank all people invelved in the organization of this conference. In the first place, these are the
authors of the papers constituting this book: it is the excellence of their research work that gives value to the book
and sense to the work of all other people involved. We thank the members of the Program Committee and additional
reviewers for their hard work on selecting the best papers to be included in this volume. We also thank the
conference staff and the members of the Organizing Committee, who carried out the great effort of preparation of
the conference with professionalism and enthusiasm without which this conference would not have been possible
and this book would not have appeared. We thank Sulema Torres and Hiram Calvo for their help in the preparation
of this volume and in reviewing process. The entire submission, reviewing, and selection process, as well as
putting together the proceedings, was supported for free by the EasyChair system; we express our
gratitude to its author Andrei Voronkov for his constant support and help. Last but not least, we deeply
appreciate the patience and help of the 1EEE staff, in particular Lisa O’Conner, in editing this volume.
The conference was funded by Mexican Government through National Polytechnic Institute.

Alexander Gelbukh October 2006
Sergio Sudrez Guerra
Program Chairs
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Table 2 Statistics of submissions and accepted papers by topic?

Accepted  Submitted % accepted  Topic

10 15 67 Information Retrieval
8 14 57 Machine Learning and Data mining
7 18 39 Modeling and Simulation
6 9 67 Multi-Agent Systems and Distributed Al
6 18 KX] Pattern Recognition
5 11 45 Knowledge Representation and Knowledge-Based Systems
5 7 71 Natural Language Processing, Ontologies, and Semantic Web
4 5 80 Automations, Formal Languages and Grammars
4 14 29 Bicinformatics and Medical Applications
4 11 36 Educational Software
4 17 24 Image Processing
4 8 50 Network Analysis and Management
4 11 36 Network Architectures and Protocols
4 13 3! Ubiquitous and Mobile Computing
4 18 22 Web Services
3 8 38 Fuzzy Logic, Probabilistic and Uncertainty Reasoning
3 6 30 Graph and Discrete Mathematics algorithms :
3 8§ 38 Human-computer interfaces
3 6 50 Intetligent Tutoring Systems
3 6 50 Interconnectivity .
3 15 20 Programming Languages and Techniques ;
3 6 50 Software System Modeling and UML
2 6 33 Database Technology and Data Warehousing
2 4 50 Decision Support Systems
2 5 40 Intelligent e-Commerce, e-Government, and e-Anything
2 3 67 Interoperability
2 3 67 Intrusion Detection and Deception Systems
2 5 40 Logic, Reasoning, Planning, and Constraint Programming
2 11 18 Mathematical methods in control
2 8 25 Naturglly-Inspired Computing and Evolutionary Algorithms
2 10 20 Optimization algorithms
2 4 50 Software Reuse and Lifetime Cycle
2 3 67 Speech and voice processing
2 7 29 Wavelets Analysis
2 11 18 Wireless networking technology
1 2 50 Biometrics and Physical Secutity
1 g 13 Compilers
1 8 13 Computer Vision
1 1 100 Digital Signal Processing Algorithms
1 6 17 Embedded Systems
1 4 25 GRID and cluster computing
1 4 25 Hybrid Intelligent Systems
1 4 25 Intelligent Control Systems
1 7 14 Intelligent Decision Making
1 2 50 Reverse Engineering
i 1 100 Trajectory Flanning
- 1 - Antispam and Antivirus Technology
- 2 - Computer Architecture
- 2 - Cryptography and Cryptanalysis
- 1 - Data compression
- 2 - Flexible Manufacturing
- 1 - Low Power Consumption Devices
- 3 - Mobile Robotics
- 4 - Operating Systems
- 1 - Processor Architecture
- 3 - Secure Network Architectures and Protocols
— 3 — Security in Electronic Commerce
? Topics indicated by the authors. A paper may be assigned to more than one topic.
xii
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Modelling a Knowledge Management System Architecture with INGENIAS
Methodology

Juan P. Soto, Aurora Vizcaino, Javier Portillo, Mario Piattini
Alarcos Research Group
Information Systems and Technologies Department, UCLM-Soluziona Research and
. Development Institute, University of Castilla — La Mancha, Spain
Paseo de la Universidad, 4-13071, Ciudad Real, Spain

jpsoto@proyectos.inf-cr.uclm.es
{aurora. vizcaino,mario.piattini } @uclm.es

Abstract

Nowadays knowledge management is a topic of
vital importance as companies have realized that it
offers a competitive advantage. In order to develop a
knowledge management system that helps companies
to take advantage of their knowledge, different
technologies have been used One of those which has
proved fo be rather efficient is that of intelligent
agents, since these agents can develop tasks on behalf
of users. Moreover, agents may use different intelligent
technigues and communicate with each other.

Taking this into account we are developing a mulfi-
agent architecture to help developers to implement
knowledge management sysiems. Before designing the
architecture we studied what agent methodology was
the most suitable 10 carry out this task. After a
preliminary Study we consider that
MASCommonKADS and INGENIAS could be the most
convenient. In this paper we describe why we finally
chose INGENIAS to design our architecture.
Moreover, the design of the architecture using the
INGENIAS model is also described.

1. Introduction

In recent years, knowledge has become a very
important factor; in fact, intellectual capital is one of
the most important assets for many organizations [12].
Because of this, topics such as Knowledge
Management (KM) are currently of special interest to
organizations who are worried about their employees’
learning and competitiveness since a  suitable
management of knowledge can help organizations to
increment the collaboration of their members and
encourage the sharing of knowledge between them,
There are many definitions of KM. For example, KM
can be defined as a discipline that enables an
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organization to take advantage of its intellectual capital
in order to reuse it and learn from previous experience
[20]. In [21] Skyrme suggests that KM is the explicit
and systematic management of vital knowledge and its
associated processes of creating, gathering, organizing,
diffusing, using, and exploiting that knowledge. Due to
the importance of KM, tools which support some of the
tasks related to KM have been developed. Different
techniques are used to implement KM systems. One of
them, which is providing to be quite useful, is that of
intelligent agents [23, 24]. Software agent technology
can monitor and cecordinate events, meetings and
disseminate information [1]. Furthermore, agents are
proactive in the sense that they can take the initiative
and achieve their own goals. The autonomous behavior
of the agents is critical to the goal of this research since
it can reduce the amount of the work that employees
have to perform when using a KM system. Another
important issue is that agents can learn from their own
experience. The advantages that agent technology has
shown in the area of information management
encouraged us to consider agents as a suitable
technique to develop an architecture with the goal of
helping to develop KM systems. '

Once the architecture had been chosen, the next step
was to select a methodology to develop it. Nowadays,
there are many methodologies to develop multi-agent
systems, in this paper we describe why INGENIAS
was chosen and how we have followed this
methodology to develop our architecture.

The remainder of the paper is organized as follows.
In section two we briefly describe two methodologies
for the construction of multi-agent systems: MAS-
CommonKADS and INGENIAS. Moreover the
methodologies are compared and the advantages and
disadvantages of each one are explained. Later, in
section three it is describe how we are using the
INGENIAS methodology to develop our architecture.
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Finally, conclusions and future work are outlined in
section four.

2. Methodologies for developing multi-
agents systems

More and more effort is made to provide
methodologies for the development of agent based
systems. In literature we found several agent-oriented
methodologies, such as: KAOS [2], DESIRE [3],
AUML ([l6], MESSAGE [5], MaSE [10], TROPOS
[4], GAIA [26], MAS-CommonKADS [14] and
INGENIAS [17] among others. These methodologies
are focused on providing support to the each one of the
phases of the development process of an agent oriented
system. Other authors have focused their work on
making comparative of the diverse methodologies
proposed. For instance, in [8] Dam and Winikoff
propose a framework to compare Agent Oriented
Software Engineering (AOSE) methodologies. In [6]
Cernuzzi and Rossi propose a framework to carry out
an evaluation of agent-oriented analysis and design
modelling methods.

After the study of literature about different agent
oriented methodologies we considered that the two
most suitable methodologies for our work were two.
INGENIAS and MAS-CommonKADS for the
following reasons: MAS-CommondKADS is related to
knowledge management and INGENIAS is considered
by many authors as one of the most up to date and
complete methodology.

Next we shall describe the main characteristics of
each one of them.

2.1. MAS-CommonKADS

This methodology is called MAS-CommonKADS
because  extends CommonKADS  (Knowledge
Acquisition and Design Structuring) methodology,
adding the aspects which are relevant to MAS.
CommonKADS [9] is a2 methodology designed for the
development of knowledge base system (KBS)
analogous to methods of software engineering. The
development of this methodology has been funded by
European Community’s ESPIRIT program between
1983 and 1994,

MAS-CommonKADS defines the following models
[14]: 1) Agent Model, that describes the characteristics
of each agent; 2) Task Model, that describes the tasks
that the agents carry out; 3) Expertise Model, that
describes the knowledge needed by the agents to
achieve their goals; 4) Organization Model, that
describes the structural relationships between agents
(software agents and/or human agents); 5)
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Coordination Model, that describes the dynamic
relationships ~ between  software  agents;  6)
Communication Model, that describes the dynamic
relationships between human agents and their
respective personal assistant software agents; and
7)Design Model, that refines the previous models and
determines the most suitable agent architecture for
each agent, and the requirements of the agent network.
The development process followed by MAS-
CommonKADS  follows  these  phases: 1
Conceptualization, 2) Analysis, 3) Design, 4) Coding
and testing, Integration, and 6) Operation and
maintenance described in [13]. MAS-CommonKADS
is focused on the knowledge, tasks and reasoning
techniques used by agents. Therefore it allows to
model to the knowledge and reasoning of the agents.

2.2. INGENIAS

INGENIAS [17] is an agent oriented software
engineering methodology for multi-agent systems
development; it reuses ideas from MESSAGE/UML
[5], a methodology which has based its notion on
UML.

In INGENIAS, the general approach to specify
MAS is to divide the problem into more concrete
aspects that form different view of the system. The
difference of this proposal from existing ones is how
these views are defined and built, and how they are
integrated in the MAS development.

Each type' of view is described using a meta-
modeling language which specifies a kind of grammars
with which we build models, known as views.
INGENIAS recognizes five meta-models that describe
systems views. Each view, being the instance of a
meta-model, is named model. So'to describe a MAS,
the developer must specify following models [11]:

Agent model. It describes single agents, their
tasks, goals, initial mental state, and played roles.

* Interaction model. Describes how interaction
among agents takes place,

* Tasks and goals model which describes
relationships among goals and tasks, goal
structures, and task structures.

* Organization model to define how system
components  (agent, roles, resources and
applications) are grouped together, which tasks are
executed in commeon, which goals they share, and
what constraints exists in the interaction among
agents.

* Environment model which defines agent's
perception in terms of existing elements of the
system. It also identifies system resources and who
is responsible of their management.




2.3. Comparing methodologies

Diverse perspectives have been given to each one of
the described methodologies. For instance, MAS-
CommonKADS  was developed focused on the
perspective  from a  knowledge-based systems
approach, and others as an evolution of object-oriented
systems.

Based on the above methodologies, we have
developed an analysis to identify the advantages of
each methodology. First, we concluded that
INGENIAS provides the best support in all the phases
of the lifecycle of an agent-based application,
including its management. Second, INGENIAS
provides tools support that MAS-CommonKADS has
not yet. For instance, INGENIAS provides a visual
language for multi-agent systems definition, a process
to guide the lifecycle of the software development
based on the Rational Unified Software Development
Process (RUP). In addition, the code generator itself is
another tool developed for INGENIAS. It produces
code according to the instructions given by the
specification of the system. With this tool is possible to
generate code no matter what agent platform is being
used [18].

For these reasons we decided to use INGENIAS
methodology which is one of the most complete
methodologies for the development of multi-agent
systems, since it proposes a very descriptive language,
an easy to follow process, models that can be
constructed with different levels of abstraction and
from different views or perspectives, and a tool based
on meta-models. Using meta-models facilitates the
development of the system enormously, as it will be
illustrated in next section, since they are oriented
towards visual representations of concrete aspects of
the system and the tool can automatically check the
meta-models. Finally, INGENIAS define the models
used to describe a MAS in more detail. Nevertheless,
MAS-CommonKADS includes an expertise model
related to the knowledge management that INGENIAS
doesn’t have. The expertise model is used for
modelling the reasoning capabilities of the agents to
carry out their tasks and achieve their goals.

3. Multi-agent architecture

In the next paragraphs we illustrate how we have
used INGENIAS to develop our architecture.

The architecture has two main types of agencies:
knowledge agency and user agency (Figure 1). Next,
we are going to explain how the agents are structured
into the two agencies with the goal of joining all the
agents closely in charge of managing knowledge and
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supporting the different stages of the knowledge model
proposed in [22].

USER AGENCY

Interfuce

i s’
Fisi F)

Figure 1. Multi-agent architecture

The Knowledge Agency is in charge of giving
support to the KM processes. It consists of the
Constructor Agent, the Captor Agent, the Searcher
Agent, the Disseminator Agent and the Maintenance
Agent.
=  Captor Agent is tesponsible for collecting the

information (data, models, experience, etc) from
the different knowledge sources. It executes a
proactive monitoring process to identify the
information and experiences generated during the
interaction between the user and groupware tools
(email, consulted web pages, chats, etc.). In order
to accomplish this, the Captor Agent uses a
knowledge ontology which defines the knowledge
to be taken into account in a domain,

»  Constructor Agent is in charge of giving an
appropriate electronic format to the experiences
obtained so that they can be stored in a
knowledgebase to aid retrieval. Storing knowledge
helps to reduce dependency on key employees
because at least some of their expert knowledge
has been retained or made explicit. In addition,
when knowledge is stored, it is made available to
all employees, providing them with a reference to
how processes must be performed, and how they
have been performed in the past. Moreover, the
Constructor Agent compares the new information
with old knowledge that has been stored
previously and deeides whether to delete it and
add new knowledge or to combine both of them.
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*»  Searcher Agemt is in charge of gives
recommendations or suggestions with the goal of
helping users to perform their tasks by reusing
lessons already learnt as well previous
experiences. This agent could be implemented
with different retrieval techniques. Since this
architecture is proposed at a high level these
aspects will not be dealt with in this paper.

s Disseminator Agent, which must detect the group
of people, or communities whoe generate and use
similar information, for example, in the sofiware
domain, the people who maintain the same product
or those who use the same programming language.
Therefore, this agent fosters the idea of a
community of practice in which each person
shares knowledge and learns thanks to the
knowledge of the other community members [23].
An appropriate knowledge management linked to
communities of practice helps to improve the
organization’s performance [15]. Disseminated
information may be of different types; it may be
information linked to the company’s philosophy or
specific information about a determined process.
Finally, the Disseminator agent needs to know
exactly what kind of work each member of the
organization is in charge of and the knowledge
flows linked to their jobs. In order to do this, the
Disseminator Agent contacts with a new type of
agent called the Personal Agent which gives him
information about the profiles of the user.
Comparing this stage with the SECI model we can
say the Disseminator Agent fosters the
socialtzation process since it puts people who
demand similar knowledge in touch and once in
contact they can share their experience, thus
increasing their tacit knowledge.

*  Maintenance Agent. The main purpose of this
agent is to keep the knowledge stored in the
knowledgebase updated. Therefore, information
that is not often used is considered by the
Maintenance Agent as information to be possibly
eliminated.

On the other hand, the User Agency is formed of the
Personal Agent and the Interface Agent.

The Personal Agent monitors users’ tasks to obtain
their preferences and needs. In order to implement the
Personal agent user modeling techniques can be used.
User modeling implies obtaining certain lmowledge
about the user. This knowledge describes what the user
“likes” or what the user “knows” [7].

The Interface Agent is the mediator between the
users and the agents. Thus, when an agent wants to
communicate a message to the user, the agent sends the
message to the Interface agent which shows it to the
user.

Another component is the Shared Ontology which
provides a conceptualization of the knowledge domain,
The Shared Ontology is used for the consistent
communication of the agencies.

3.1 Modelling the system architecture

In this section we are going to show two agent
meta-model diagrams which describe the roles and
tasks of the Captor, Personal and Constructor agent.
The rest of the agent diagrams are omitted due to space
limitations.
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Figure 2. Captor agent diagram

Figure 2 shows that the goal of this agent is to
obtain information that should be stored. Its role is
“Filter” since it must decide what information should
be transformed into knowledge, the purpose being to
use this in future projects.

In the following lines, we describe each of the tasks
carried out by this agent.

IdentifylS: This task consists of identifying
available information sources in the system.

Capturelnfo: The agent must also capture
information.

SendToConstructor: Once the suitability of storing
the information has been analyzed, the Captor sends it
to the Constructor Agent,
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Figure 3. Personal agent diagram
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Figure 3 shows the Personal agent diagram whose
role is called “spy” since the agent must monitor users’
activities in order to obtain their profiles. Therefore its
goals are: monitoring users’ tasks and recommending
information.

In order to attain these goals it should carry out the
following tasks:

Modelling the users’ profiles: By observing the
users’ preferences, activities, information consulted,
etc.
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CreateManageLocalKnowledgeBase: Creating and
managing a local knowledge base where the relevant
information for the user can be stored.

Recommending knowledge or knowledge sources:
This agent tries to guess what information would be
relevant for the user. To accomplish this, this agent
communicates with the Searcher agent and with the
Interface agent.
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Figure 4. Constructor agent diagram

Figure 4 shows the role and tasks performed by the
Constructor Agent whose roles are: sculptor and
treasurer since it is in charge of giving an appropriate
electronic format to the information (sculptor) and of
storing it in the knowtedgebase (ireasurer).

The tasks developed by Constructor Agent are:

Comparelnfo: The agent is in charge of comparing
the new information with the previously stored
knowledge.

Combinelnfo: The agent is aiso in charge of
combining the new information with the previously
stored knowledge. In this way, the combination
process of the SECI model is carried out, producing
new knowledge resulting in the merging explicit
knowledge plus explicit knowledge.

Classifvinformation: Another task is to classify the
information received by the Captor Agent (for
instance: models, structures, files, diagrams, etc.).

SaveKnowledge: One of the most important tasks is
to store the new knowledge into the knowledgebase.

SendToDisseminator: This is a critical task which
consists of sending knowledge to the Disseminator
Agent.

3.2 Modelling agents interaction

In order to test our model we are developing a
KMS to be used in software maintenance companies.
So far, the prototype recommends what information the
maintainers should consult to solve a particular
problem. Before constructing the prototype the
knowledge flows that take place in software
maintenance companies were studied (see [19]). To
illustrate how the prototype works let us describe a
scenario.
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Figure 5. Scenario diagram
Scenario

A software maintenance engineer selects the project
which s/he is going to work on, Then, sthe starts to
work on an activity (for imstance a maintenance
request). At the same time, the Personal Agent is
monitoring his’her movements and is logging in what
project and activity s’he is working on. So, the
Personal Agent sends the Searcher Agent a message
asking for knowledge related to the activity that the
employee is carrying out. Depending on the activity the
Searcher can use two retrieval techniques: position and
frequency of keywords in the case of needing to give
information about a topic, or case-based reasoning, in
the case of having to propose a solution to a problem,
When the Searcher Agent finds suitable information,
the agent sends it to the Interface Agent, which is in
charge of communicating to the employee that certain
information exists which can be usefil for his/her
work. The employee will decide if s’he wants to
consult this information. Figure 5 depicts the diagram
of this process.

Once, the employee has finished the work the
Captor Agent checks whether a new case can be
constructed {in case the employee has found a solution
to a problem) or whether a new knowledge source has
been used. In both cases the Captor sends the new
information to the Constructor Agent which is in
charge of storing this in the knowledge base or adding
new concepts to the knowledge source omtology
according to the circumstances that have taken place,
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Figure 6. Cooperation between captor and
constructor agent

The collaboration between the Captor and the
Constructor Agent is depicted in Figure 6 which is an
interaction model diagram that the INGENIAS
methodology utilises. These diagrams are very useful
to see, at first glance, how agents interact.

Some implementation aspects

The platform that we are using to develop the
architecture is JADE since it is FIPA compliant and is
currently one of the most widely used. Moreover,
JADE has been successfully used in the development
of other systems in the domain of knowledge
management. In association with JADE we are using
Jess, a rule engine and scripting environment. Jess, can
be used to build software that has the capacity to
"reason”. It works by using knowledge supplied in the
form of declarative rules.

4. Conclusion and future work

This paper compares briefty two methodologies that
a according to our study are the most mutable to
develop a KM system. We concluded that INGENIAS
is one of the most complete methodologies for the
development of MAS due to provide the best support
in all the phases of the lifecycle of an agent-based
application, including its management.

The main contribution of this work is to describe
how the methodology finally chosen (INGENIAS) was
used to develop our architecture.

As future work we aim to compare the
implementation of a KMS based on our proposal with
developments using other architectures.
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