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Preface

Since 1994, the Iberagents workshop provides a discussion forum to the lbero-
American community on Multi-agent systems. The seventh Tbero-American Work-
shop in Muiti-Agent Systems, has been organised as a part of the eleventh IB-
ERAMIA conference, in Lisbon, on October 2008, in a close collaboration be-
tween LabMAg/University of Lisbon and Facultad de Informatica/Universidad
Complutense de Madrid. Iberagents 2008 is an international forum, with English as
the official language for presenting and discussion the most recent and innovative
work in the areas of multiagent systems and autonomous agents. Both academic
researchers and industrial practitioners are welcome for discussion and exchange of
ideas.

This time the discussion is structured along three working sessions, with the
purpose of analysing different aspects that contribute to the application of agent
technology, taking into account the degree of maturity of the discipline nowadays,
which is represented by the contributions of the participants.

The first session, Theories and Architectures, starts by considering several is-
sues on the fundamentals of agent technology. Some of them are quite general,
looking at the relevance of specific characteristics of agents in the conception of
distributed intelligent systems. In this sense, there are contributions related with the
contribution of agents to improve software engineering practices. Other works
provide insight on how agents can contribute to modelling real complex systems: Is
it possible to study emergent behaviour of real systems by modelling as multi-agent
systems?

The second session is devoted to Applications. The purpose is to analyse at
which point there is more than prototypes by using agent technology. The agent
paradigm, because of intentional and social characteristics, is appropriate to solve
coordination problems involving heterogencous parties. In this line, all the works
present highly collaborative systems in different settings: video conferencing, air-
port management, and crisis management.

The third session, Mechanisms, provides insight on techniques associated to
multiagent systems, this year looking especially at those issues that are derived
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consider the modeling of CoPs into KMS to be an adequate method by which to
encourage knowledge sharing.

In order to support CoPs we have designed a two layer multi-agent architecture in
which agents attempt to assist individuals to share information, and which assists CoP
members to work effectively together through a trustworthy network.

The layout of this paper is as follows: Section 2 describes the use of software
agents in CoPs, along with a scenario fo illustrate how agents collaborate to attain a
common goal in a community. The design of a multi-agent architecture to support
CoPs is presented in Section 3. Section 4 describes a prototype used to test the multi-
agent architecture proposed. In Scction 5, we describe related works and finally, in
Section 6, conclusions and future work are summarized.

2 Agents as Community of Practice members

Agents have been proposed as solutions to the problem of information overload [6].
The agents’ autonomous behavior is critical to the goal of this research since it can
reduce the amount of work that employees have to carry out when using a KMS. A
further mpertant issue is that agents can learn from their own eXperience.
Consequently, agent systems are expected to become more efficient with time since
the agents learn from their previous mistakes and successes [6].

The basic idea behind this paradigm is that software agents perform tasks similar to
those that a human would carry out. We have chosen the agent paradigm because it
constitutes a natural metaphor for systems with purposeful inferacting agents, and this
abstraction is ¢lose to the human way of thinking about their own activities [7]. This
foundation has led to an increasing interest in social aspects such as motivation,
leadership, culture or trust [8].

Bearing this in mind, we have used software agents to represent members of a CoP,
CoPs can be divided according to their objectives and scope into socially-oriented,
commercially-oriented and professionally-oriented. We focus our research on the last
one which consists of company employees who communicate and share information
in order to support their professional tasks. In a CoP the agents can play the roles of
the individuals in the organizations.

Thus, Figure | shows how we have modelled CoPs by using software agents. Two
types of agents are therefore used: the User Agent and the Manager Agent.

The former is used to represent each person that may consult or introduce
information in a knowledge base. Therefore, the User Agent can assume three types
of behavior or roles which are similar to the tasks that a person might carry out in a
community. The User Agent plays one role or another depending upon whether the
person that it represents carries out one of the following actions:

s The person contributes new knowledge to the communities in which s/he is
registered. In this case the User Agent plays the role of the Provider.

s The person uses knowledge previously stored in the community, The User Agent
will therefore be considered as a Consumer.

e The person helps other users to achieve their goals by, for instance giving an

evaluation of certain knowledge. In this case the role is that of a Parmmer. Figure 1
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thus shows that in community 1 there are two User Agents playing the role of the
partner, one User Agent playing the role of the Consumer and another playing that

of a Provider.
-
= -
CoP 1 AMn hlv CoP 2

Mg

O H—. ww Huu.
g 2 (2R IR o
Pa Ta Pr Pa

8 R % Q

Legend

Pa: Partner Mg Manager
Pr: Prowder Kb: Knowledge base

Co: Consumer

Fig. I. Communities of Practice formed of agents.

The second type of agent within a community is called the Manager Agent
(represented in black in Figure 1), which must manage and control its community.
Both agents have begn developed following the two layer architecture described in the
following section,

3 A two layer multi-agent architecture

The goal of this work is to design a multi-agent architecture to support CoPs. The
multi-agent architecture proposed is composed of two levels (see Figure 2): reactive
and deliberative-social.

The reactive level is considered by other authors to be a typical level that a Multi-
Agent System (MAS) must have [9]. A deliberative level is ofien also considered as a
typical-level but a social level is not frequently considered in an explicit way, despite
the fact that these systems {MAS) are composed of several individuals, the
interactions between them and the plans constructed by them. The social level is only
considered in those systems that attempt to simulate social behavior. Since we wish to
emulate human feelings such as trust and intuition when working in CoPs, we have
added a social level that considers the social aspects of a community and which takes
into account the opinions and behavior of each of the members of that community.
Other previous works have also added a social level. For example, in {10] the author
attempts to emulate human emotions such as fear, thirst or bravery, but in this case the
author uses an architecture made up of three tevels: reactive, deliberative and social.
In our case the deliberative and social levels are not separate levels since we have
realized that plans created in the deliberative level involve social interactions, We
therefore consider that, in our case, it might be more efficient to define a level which
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by this component can be used to discover the knowledge sources which are most
frequently consulted by or useful to the agents in the community.

3.2 Deliberative-Social level

At this level the agent has a type of behaviour which is oriented towards objectives,
that is, it takes the initiative in order to plan its performance with the purpose of
attaining its goals. At this level the agent would use the information that it receives
from the environment and from its beliefs and intuitions to decide which is the best
plan of action to follow in order to fulfill its objectives. This levet has individual goals
which pertain to the deliberative part, and social goals or cooperative goals which
pertain to the social part.

Deliberative - Social Level

T Soial Threrests

i Saeial beliefs
' y H .

" Gouls genersior

Tiist generator

deliberainve

social

_s! g-.m.n—.ﬂmn Scheduler
. [ ]

mercepiion achian

Fig. 4. Deliberative-social level.

The components of the deliberative-social level are (see Figure 4);

Goals generator. Depending on the state of the agent, this module must decide
what the most important goal to be achieved is. .

Social beliefs. This component represents a view that the agent has of the
communities and their members. For instance, in this module there is information
conceming community topics, in which areas other members are working, etc.

Inwiitions. As we are modeling community members we have attempted to
introduce factors into this architecture factors that influence people when they need to
make decisions about whether or not to trust a knowledge source. One of these factors

Iberagents 20Q L. Antunes, L. Moniz and J. Pavon Eds

is intuition, which is a subjective factor since it is almost at the same level as a hunch
and depends directly on each person’s point of view. This concept is highly important
when people do not have any previous experience. Other authors have called this
issue “indirect reputation or prior-derived reputation™ [13]. In human societies, cach
of us probably has different prior belicfs about the trustworthiness of strangers we
meet. Sexual or racial discrimination might be a consequence of such prior belief
[13]. We often trust more in people who have similar features to our own. For
instance, when a person consults 7ripadvisor [20] s/he often checks comments from
people who are of the same age or have similar interests to him/her. In this research,
intuition has therefore been modeled according to the similarity between agents’
profiles: the greater the similarity between one agent and another, the greater the level
of trust. The agents’ profiles may change according to the community in which they
are working.

Socral interests. This module stores the interests of the community, such as
identifying experts in the community, keeping the community knowledge updated,
maintaining a friendly environment that provides nsers with the necessary confidence
to share knowledge, etc.

Plans generator. This component is in charge of evaluating how a goal can be
attained, and which plans are most appropriate to achieve this.

Trust geperator. This module is in charge of generating a trust value for the
knowledge sources with which an agent interacts in the community. To do this, the
trust generator module considers the trust model explained in detail in [14] which
considers the information obtained from the internal model and the agent’s intuitions.
This model permits us to calculate the trust level by using the foltowing formula:

Toi=wox L +w, =Py 4w [ + mM QC,; )/ n (1
j=1

where T is the trust value of an Agent 7 in the eyes of another Agent s and E, is the
value of expertise which is calculated according to the degree of experience that the
person upon whose behalf the agent acts has in a domain. P is the value assigned to a
person’s position. I; denotes the intuition value that Agent shas in the eyes of Agent
J, and is calculated by comparing each of the user’s profiles.

Previous experience should also be calculated. When an Agent s consults
information trom another Agent J, the Agent s should evaluate how useful that
information has been. This vaiue is called QC; (Quality of /s Contribution in the
opinion of s). To attain the average value of an agent’s contributions, we calculate the
sum of all the values assigned to these contributions and we divide it between their
total. In the expression, n represents the total number of evaluated contributions.

Finally, w,, w, and w; arc weights with which the trust value can be adjusted
according to the degree of knowledge that one agent has about another. Therefore, if
an Agent s has had frequent interactions with another Agent /, then Agent s will give a
zero to w; since, in this case, previous experience is more important than intuition.
The same may occur with w., w,, The weights may, therefore, have the value of 0 or 1
depending on the previous experience that an agent has.
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experience, and takes other factors, such as expertise, intuition and position into
account, and this is a very important advantage over other works which need a large
amount of experience. In our case, the architecture is capable of calculating a
preliminary trust value of a knowledge source without using the previous experience
factor, A further advantage of our architecture is that it considers social aspects which
are implemented in the deliberative social layer. In fact, the main feature of this
architecture is contained in the Deliberative-Social level, which arose after designing
a previeus version of the architecture with three levels (reactive, deliberative and
social). However, we realised that in our domain, all deliberative goals implied social
behaviour. As a result of this, the social and deliberative levels were joined into one
level, and this is one of the differences between our architecture and others which use
three levels. Another contribution of our architecture is that it models the intuition
concept which, owing to its subjective character, is not often considered in multi-
agents systems.

As future work, we are planning to add new functions to the prototype, such as
expert detection and recognition of fraudulent members who contribute with
worthless knowledge.
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