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Abstract 3. Putting All Together

This paper describes how to integrate a design produced  The work presented here reformulates our previous work
by Gaia with the AIPs layers of AUML, taking into consid- [1], taking into consideration the new proposal of Gaia [5],
eration Bauer's extensions to UML Class diagrams in the the extended UML class diagram for agents [2] and the ex-
context of agent-oriented development. We take as a caséension of the Aalaadin Model proposed by Parunak in [4].
study the development of an agent-based system for conferfhe relation among all these models is illustrated in Fig-
ence management. ure 1.
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any new technology. Two ways that reduce risk in the eyes
of potential adopters are: to present new technology as an
incremental extension of known and trusted methods, and
to provide explicit engineering tools that support industry-
accepted methods for technology deployment[2].

This paper realizes the first way by extending Gaia [5],
a methodology for developing multiagent systems, with the
first recommended extension to UML for the agents case,
called the Agent Interaction Protocol (AIP)[3].

Extended Aalaadin Model
Parunak's view

Adapted from [1]

Figure 1. Combining Gaia and AUML

3.1. Towards a More Concrete Model with AUML

2. The Gaia Methodology AIP specification allows us to model both internal and

Gaia is founded on the view of a multiagent system as aexternal aspects of a multiagent system. These characteris-

computational organization [5]. Gaia’s authors suggest thetiCS Erigg us the pr(])_ssibilit_y tointegrate Gdaia with AUMLh' 'At‘)
application of object-oriented techniques to the generatedmet od fo carry this out s to use a top-down approach, be-

design in order to obtain a more concrete one [5]. However, ginning from the more general models of the AIP specifica-

we have found that some agent-oriented properties fromtion o the most specific, as expressed in Figure 1.

Gaia’s models could be improved, and that such improve-3.1.1. Representing the Overall ProtocolTaking as ex-
ments are not possible by using traditional object-oriented ample theReceivePapeprotocol ([5], p 348), we have rep-
techniques. This has motivated the integration of Gaia with resented that protocol from the point of view of Gaia and
AUML. AUML (see Figure 2).
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Figure 3. The Agent Model (extended)
3.1.2. Representing Interaction between Agent©Other

possibility to represent the interaction between agents is by ]
using the second layer of AIP (see [1]). 4. Conclusions

We have applied the Agent Interaction Protocol (AIP)
) ) of AUML to the Gaia design models by following a top-

3.1.3. Representing Interal Agent Processingdnce  qown approach. The interaction model is refined in the first
the interactive part between roles and agents of the sysyyq jayers of the AIP. Next, we refine the roles and service
tem is represented, we proceed to combine the model ofyode| by means of the integration of the layer three of AIP
roles with the model of services associated to the agent.and the extend Class Diagrams proposed by Bauer. Finally,
In order to do that, we make use of the extended Vi- {ne agent and structural organizational models are refined
sion of Bauer's Class Diagrams. with the extended Aalaadin model proposed by Parunak, re-

We model each one of the main characteristics of a role.sulting in a detailed description of the agent organization
The extended vision of Bauer splits a conventional class di- structure.
agram of UML in seven major sections. In the first section
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