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1. Introduction

The main assumption of this paper is that we will need to use artificial agent societies [1,
11] in order to manage intelligently the resources and the interactions envisaged in socio-
cognitive grids. We are motivated by scenarios where location-independent smart-
services provide the social and cognitive resources that agents will need to acquire in
order to satisty their users' needs.

More concretely, we are investigating the situation where an agent who is trying to
achieve a goal in a specific environment realises that it needs to join an artificial agent
society in that environment (or possibly in another environment), which possesses the
resources necessary for the agent to achieve the goal [14]. For example, if you travel to a
foreign place for business purposes, you would expect your agent to join the artificial
agent society of a train station, so that you can receive advice on how to buy a train ticket

[5].

We start from the work described in [14] but we extend it one step further as follows. For
an agent to achieve a goal it needs to enter a society with a specified social position [12].
By social position, we mean assigning to an instance of an agent a non-empty set of roles.
By role we mean an expected set of behaviours that "tell" the agent how it should behave
in a specific society whose organisation relies on that role; for example if an agent has a
social position that contains the role receptionist of a hotel, then that role tells the agent
that it should not steal credit card numbers.

Following the society classification presented in [4], we are interested in semi-open
societies, where membership is by application only. In this context, we are investigating
in detail the activities between (a) agents, which apply to artificial societies for
membership and (b) the societies, which will respond to the agent’s application for the
requested social position. For this purpose, we take an activity-based approach and we
propose a set of UML activity diagrams to model the required interactions.

Although it has been argued [6] that UML is not sufficient for modelling agent activities
(because of agents' richer properties [9] and the fact that UML does not have clear
semantics [10]), we use UML as in [9] to visualise interaction processes between agents,
by representing concurrent and asynchronous processing and expressing simultaneous
communications with several correspondents. It is also important to add that here we are
particularly concerned with giving a top-level picture of the entry of an agent to a society,
the life-cycle of the agent while a member of that society, and the exit of the agent from
that society, rather than investigating the meaning of the interactions that take place in the
artificial society. Activity diagrams can be useful for this purpose as they exhibit very
clear processing-thread semantics [9].
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The structure of this short paper is as follows. In section 2 we discuss the different steps
that an agent needs to take in order to apply for membership of a particular society;
section 3 deals with the activities of an agent whilst been part of the society and section 4
looks at the activities related to exiting the society. Section 5 is the concluding section.

2. Entering a society

As mentioned above, an agent will be interested in joining a society because it holds the
resources the agent needs in order to accomplish the task that was assigned to it. The
sequence of activities for joining a society is illustrated in Figure 1.
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Fig. 1: UML activity diagram for entering a society.

Motivated by the need of the society's resources, the agent initiates the process by
"filling" in an application form for a specific social position to the society; in the Leaving
San Vincenzo scenario [5], the application will be made for the social position of a
traveller. The application will, then, have to be evaluated against a set of social
qualifications — the requirements for entering the society, and a set of skills - abilities that
will assist the agent in performing the tasks of the social position it is applying for,
required for the social position under consideration. Based on the same scenario, an
example of a social qualification might be that the user, and as a result his/her agent, are
already members of a mobile phone provider, while a skill might be the agent's ability to
connect to a specific type of database and retrieve information from it.
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After an agent has contacted the society, the society will eventually formulate a reply that
will be sent back to the agent. The agent will then have to decide what is the appropriate
action to take based on the contents of the reply. If the reply is positive, the agent enters
the society; if the reply is negative, it will have to seek alternative ways for realising its
goal. In the case, however, that the reply is conditional, the agent will have to enter
another negotiation cycle for becoming a member (we leave out for the moment the
possibility where the agent’s needs and priorities might change by the time a positive or
conditional reply comes from the society).

3. An agent’s life-cycle while in an artificial society

If the application for membership has been successful, then the agent enters the society;
the activities performed in that case are demonstrated in Figure 2. It will be given a social
position [12], which will correspond to a number of roles been assigned to it. We use
roles [2],[31,[7],[12],[15],[16] to specify the expected behaviours of an agent holding a
social position; this is achieved by assigning or removing roles at runtime. However, we
also have the notion of skill acquisition, which caters for the introduction of new skills
and the upgrade of existing ones. One can easily imagine a socio-cognitive grid for a
business organisation where employees have agents as their electronic counterparts, and
in this context, if an employee gets promoted, then his agent will have to “get promoted”
too, by acquiring the new skills required to play the additional roles corresponding to the
new social position.
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Fig. 2: A UML activity diagram of an agent's life-cycle while in an artificial society.

4. Leaving a society

Over time, the social position of the agent will need to be revised, as demonstrated in
Figure 3. On one hand the agent will have to evaluate its current status, according to the
goals it has and the perceived limitations about the society, and act accordingly (if the
goal of the agent is achieved or the agent failed in that respect, then membership with the
current status is terminated and the agent leaves the society). On the other hand, the
society will evaluate the current status of agents and revise it (if an agent does not qualify
anymore to be a member of the society, the society will have to either suspend an agent’s
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membership or expel the agent from it). Otherwise, the agent acquires the new social
position that was assigned to it (see Figure 2). For example, in the Leaving San Vincenzo
[14] scenario, once the agent of the businessman has retrieved the desired information, it
can exit the train society, having accomplished its goal.
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Fig. 3: UML activity diagram for an agent leaving an artificial society.

5. Discussion

Socio-cognitive grids based on artificial agent societies will have to deal with the
resource-acquisition problem, following the assumption that an agent will need to join an
artificial society in order to acquire the resources it needs for achieving its goals. This
work has discussed the general context of this problem and it has modelled it by means of
activities illustrated as UML diagrams. The potential of the approach relies on the concept
of social position, which allows different degrees of resource acquisition to be achieved,
depending upon how high or low this social position is.

As we have already indicated in the introduction, this work attempts to extend the
framework presented in [6]. As a result, it makes the assumption that it is artificial
societies that is the best tool for supporting socio-cognitive grids. It is however our
intention to compare our approach with approaches that could potentially manage socio-
cognitive grids with frameworks other than artificial societies such as for example
information ecosystems [8]. The detailed comparison between the two is in our plans for
future work.

The research presented here leaves a number of issues open; we have not tackled the
problem of evaluating skills against the roles the agent has and we have not provided a
comprehensive description of what a skill is. We have also left open the concrete
framework that will enable assignment and removal of roles, including possible role-
conflicts, i.e. how to examine whether an agent already having a set of roles should
acquire a new role or not [12]. These issues are beyond the scope of this extended
abstract, but we hope to address them as part of our future research.

38



George Lekeas and Kostas Stathis

We have already performed some preliminary experiments using the framework presented
in [13], in order to deal with the way agents play their roles; more specifically, we have
implemented the specification of an auction according to the roles and skills of auctioneer
and bidder. The results have been quite satisfactory in that the approach gives us a
systematic way of adding a behaviour component to the agent. However, the original
framework needs to be extended to accommodate for skills associated with roles and role
conflict. We hope to present our approach also as part of future work.
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