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The LSIS CNRS Laboratory of Marseilles wish to contribute to the Agent-Oriented Software Engineering (AOSE) TFG of Agent Link III. The scope of this TFG is to work on methodologies for the design and development of Multi-Agent Systems. The team INCOD of the LSIS (LSIS-INCOD) wish to contribute to the development of such methodologies adapted to the design and development of Agents Oriented Information Systems (AOIS). We consider that such methodologies have to take into account the main specificities of the type of IS to be designed. Our team is currently working on agent oriented methodologies adapted to the design of two specific Information Systems : (i) Web Oriented Information Systems and (ii) Agents Based Decision Support Systems. 

1. Methodologies for Web Oriented Information Systems (WOIS)

Software technologies are evolving rapidly, thanks to the driving forces of new application areas such as Enterprise Resource Planning, the World-Wide Web (Web), and Electronic Commerce. This evolution places new demands on software, including ever more open architectures, ability to migrate across computing platforms, and interface with unforseeable operating environments.

The “Web Services” extend the Web from a distributed source of information to a distributed source of services. The Semantic Web has added machine-interpretable information to Web content in order to provide intelligent access to heterogeneous and distributed information. Intelligent Web Services i.e., services supporting automatic discovery, composition, invocation and interoperation can be defined in the contexte of the Semantic Web. These intelligent Web Service are usually referred as “Semantic Web Services”

In order to specify (Web) AOIS applications, we need a high level appropriate modelling tools and methodology. As an example, LSIS-INCOD team (INCOD in the sequel) is conducting experiments with TROPOS, a software development methodology for agent-based software systems founded on two key features : (i) the notions of agent, goal, plan and various other knowledge level concepts are fundamental primitives used uniformly throughout the software development process; and (ii) a crucial role is assigned to requirements analysis and specification when the system-to-be is analyzed with respect to its intended environment.

INCOD is currently working in collaboration with Paolo Bresciani and Loris Penserini from the SRA team of the IRST laboratory (Trento, Italy) on extending TROPOS methodology with  “Semantic Web Service” features to develop Web Oriented Information Systems (WOIS). The Semantic Web Services (SWS) can be considered as an important step in the software engineering of these web oriented applications. The research and the composition of services need a specification at a high level semantics in order to capture the service  functionalities and usage. TROPOS currently does not provide such specification. We are working on the extension of TROPOS to ontology specification languages such as DAML+OIL which is based on the SHIQ (D) description logic. The aim of this work is to integrate in the specifications of definition and use of SWS and permits to TROPOS to develop more efficiently WOIS with SWS. 

INCOD has a significant experience in information system design methodologies and information integration.

2. Methodologies for Agents Based Decision Support Systems (ABDSS)

Multi-Agent Systems (MAS) have demonstrated their ability to model and simulate complex systems, as the increasing quality and number of research projects and publication confirms it. Complexity of such systems can result from the number, the heterogeneity and the interactions of the entities involved. This is particularly the case in domains such as socioeconomic systems, socio-ecological systems or socio-technical systems. These domains combine modelling problems first of all due to their natural complexity (number of variables for example) but also because of human factors affecting the normal behaviour of these systems. Multi-Agent approach on these problems constitutes an alternative solution to classical numerical simulations dealing with multi modelling issues. 

Research work of INCOD concerns the use of multi-agents systems for decision-making support through simulation and development of Agent Based Decision-Making Support Systems (ABDSS). This agent approach permits to produce executable models for Individual Based Modelling of the problem faced by decision-makers (possibly needing multi-modelling capabilities). Such models can involve different types of agents (deliberative or reactive): first, to allow models close to the structure of the simulated system; second, to support  interactions between a decision-maker and the simulation tool by enabling the former  to evaluate different scenarios on an iterative basis. This interaction is also agent-based by means of assistant agents whose role is to support  decision maker’s activity in reducing and synthesising the amount of information she/he receives during the interactive simulation.

INCOD research contributions cover methodological support to the design and development of agent based models as well as software engineering support by developing agent/simulation frameworks facilitating the building of ABDSS. Identified application domains involve human influenced eco-systems, socio-technical systems as found in industrial engineering, and socio-economical systems. INCOD contributions in the design-to-implementation phase of ABDSS are fourfold : (i) Modelling and support of the interaction with the decision maker before, during and after the simulation process, (ii) Agent modelling of complex systems, in order to facilitate the design of agent based simulation model, (iii) Multiagent simulation framework, and (iv) Spatio-temporal integration modelling for coupling of MAS and Geographical Information Systems (GIS) 
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