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1. Introduction

In the present state of research in the multi-agent area, we find contributions on agent architecture, on development tools for agent implementation, on agent system organization and on methodologies for agent-oriented analysis and design. Agent architecture is concerned with the functional components of an individual agent and how these components work together. Moreover, methodologies have been designed to analyze complex problems and design multi-agent systems, but they do not take into account existing agent architectures and existing agent-based development tools.

The present project aims at bridging the gap between existing agent architectures with their development tools and agent-based methodologies. Our idea is to start from existing architectures and tools and to elaborate meta-models in order to formulate the necessary knowledge about the development process. Thus, unlike most existing methodologies which are based on a top-down approach, our design is bottom up.

This new approach (MetaDIMA) is inspired by the Model-Driven Architecture (MDA) [3] [4], proposed by OMG, which aims at separating application logic from the underlying technologies to improve reusability and development process. The idea is that business knowledge should be permanent, whereas technical concerns are generally short-lived and limited to a given technology. 

MDA relies on several levels of models, mainly platform-independent models (PIM) and platform-specific models (PSM). The system is represented from a logical perspective by a set of PIMs. The latter are then transformed into PSMs which are the needed basic stones to generate code. In this way, instead of programming, the designer focuses on the business logic of the application. 

The aim of this project is to illustrate the use of MDA to define a new multi-agent system development process named MetaDIMA. The latter is based on a library of meta-models. These meta-models may be used by the designer to describe easily the multi-agent models which are automatically transformed to generate a runnable multi-agent system. 
2. MetaDIMA: Towards a new multi-agent development methodology 

MetaDIMA aims at providing a set of metamodels and a set of knowledge-based systems. These meta-models are used to describe models. The latter can be considered as an operational specification of the system, they constitute the useful basic stones for building an operational MAS. This MAS may be obtained by a succession of automatic or semi-automatic transformations of models. Some transformations require therefore some preliminary input from the designer. For instance, the agent metamodels are often sufficient to generate operational agents. However, the MAS deployment is seldom automatic.
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Fig. 1. MDA-based MAS development process

The elaboration of MetaDIMA has required the following steps:

· Identification of the different abstraction levels: analysis of multi-agent systems theories and tools to identify the PIMs and the PSMs,

· Definition of a library of meta-models: identification of the concepts of each abstraction level and determination of the appropriate meta-models,

· Design of transformation rules: Analysis of the know-how involved in a multi-agent system development to define the transformation rules.

MetaDIMA has been experimented using the DIMA platform [1] and the MetaGen development tool [2]. MetaGen has been used to define meta-models. Editors of models are automatically generated from the meta-models description. These editors are used by the designer to describe models. Moreover, the generated code is DIMA-compliant. DIMA is therefore used to run and deploy the generated code. 
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