Title: Social Aspects -- Requirements Definition of the Modelling Area

<<The objective of this document is to define the requirements of the language and semantics for modelling the social aspects of multi-agent systems. This analysis of requirements is intended to understand what are required for an agent-oriented modelling language with respect to the social aspect of multi-agent systems both as artificially developed, such as computational multiagent systems, and as the nature such as in human societies and other natural phenomena of animals and insects, to discover what are lack of in the existing modelling languages, especially UML, and to form a base for the design and evaluation of the modelling language AUML.>> 
1. Overview: 

<<A brief description or definition of the problem.>>
Social ability is one of the most fundamental properties of agents. In a multiagent system, the overall functionality and properties emerge out of the interplay between the agents. Therefore, agents must be capable of interacting with other agents, which are either artificial or natural such as human beings, when appropriate in order to complete their own problem solving and to help others with their activities. 

The nature of the interplay between agents in a multiagent system is determined by two main factors. The first factor is the type and degree of interdependence between the agents. For example, agents may have the potential to help, hinder, facilitate or negate the actions of others. Agents may also need to be ordered, persuaded, attracted, negotiated, forced, committed or volunteered to take an action (or not to take an action). From individual agents’ point of view, such dependences are somehow a property of the environment in which the agents are situated and how the environment’s resources are divided between, and controlled by, the various agents. Readers are referred to [Environment Modelling Area] for detailed discussion about environment aspects. From the overall system’s point of view, this is the organisation problem of the system. 

The second determining factor is the problem solving strategies adopted by the various agents. For example, agents in many systems tend to maximise their individual benefits thus they adopt a self interested stance. Or they attempt to maximise their individual utility. This agent-centric approach is based on the condition that the success of the individual implies the performance of the overall system. Yet, in many natural phenomena, we can observe clear separation of roles that agents may play in multiagent systems. The success of agents that play different roles can hardly be measured by a uniform metric. A balance must be struck between the needs of individual agents and those of the overall system. Moreover, agents may have complicated motivations and individual goals, which may match or mismatch the system’s goals. In the analysis and design of multiagent systems, problem solving strategy forms the heart of the mechanism that the system performs its functions and demonstrates its properties through the behaviours of individual agents. 

These issues form a social level in the analysis and design of multiagent systems, which is on the top of the knowledge level [Newell, 1982] as pointed out by [Jennings & Campos]. It provides an abstract characterisation of those aspects of multiagent system behaviour which are inherently social in nature. It is concerned with representation of phenomena such as cooperation, coordination, conflicts and competition. For such phenomena, it describes the structures and mechanisms which must be present inside the agents and inside the overall system to produce the desired type of behaviour.

In this paper, we look at the phenomena that are inherently social in both artificial multiagent systems as well as natural systems, such as human societies and other natural phenomena occurred in animals and insects, to analyse how such phenomena should be represented in an agent oriented modelling language. We will examine the requirements of representing such phenomena from both organisation and mechanism perspectives. Since the organisation and mechanism of a multiagent system may also evolve and change alone with the time, we will first take a snapshot of the evolution process to examine the organisations and mechanisms of multiagent system. We then further discuss how system evolves. The paper is organised as follows. 

In section 2, we consider the features of the social structures and organisations that individual agents assemble into a system. In section 3, we look at the mechanisms that enable individuals to behave within various organisational structures to achieve the collective goal of the system and perform the functionality of the overall system, as well as to achieve individuals’ goal and fulfil their functionalities. In section 4, we examine the mechanism that a system and/or its individuals evolve to improve the performance of the system especially in a changing environment, and how individuals and species evolve to survive in a system of a competitive environment where resources are limited. Finally, in section 5, we conclude the paper by summarising the requirements of an agent-oriented modelling language with respect to social aspects. 

2. Organisational structures and norms of agent societies: 

Discuss the organisational structures represented in the form of roles, and behaviour norms as constraints on the behaviours of the agents that play certain roles. 
Roles

· Concept of roles, 

· Role contents and specification

· Role assignments and Positions

· Role interaction (and their constraint specification)

Groups

· Groups and Organizations

· Group interaction

· Groups structure approaches

3. Mechanisms of social interactions 
<<Discuss the issues related to the social behaviour of agents and social interactions between agents, including coordination, cooperation, collaborations, negotiations and contracts and agreement, and communication protocols and speech-acts, etc.>>

Types of models of social interactions
· Coordination: <<Agents are considered as black-box. >>

· Cooperation: <<Agents with metal states, for example, have intentions>>

· Collaboration: <<Hierarchical models where the overall system is also an agent; hence, we can talk about congruence and coherence.>>
Interaction mechanisms

· Categories of communication << decentralised (peer-to-peer) vs contralised; direct (via messages) vs indirect >>
· Interaction and communication protocols
· Interaction purposes, <<such as negotiation, persuasion, information seeking, inquery, deliberation, etc.>>
· Individual purposes

· Syntax and semantics

4. Evolution, self-organisation and ecosystems:

<<Discuss the problems related to the modelling of self-organisation and evolution of multiagent systems at two levels: at the system level, such as ecosystem, at agent level, such as genes.>>

General models of Ecosystems

Gene and mutations of agents 

5. Conclusion: Summary of the requirements on modelling social strictures and behaviours

<<Summarises the discussions in the previous sections and list the requirements of modelling language facilities.>> 

