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Abstract 
This tutorial explores the methodologies that can be used for Agent based analysis and design and 
see why they are inadequate in describing agent based analysis and design and then it describes 
comprehensive GAIA[1] methodology. 
 
1. Introduction 
 
The progress in software engineering is made possible by the development of powerful natural 
abstractions by which complex systems can be modeled. We have seen abstractions in forms such as 
procedural abstraction, abstract data types and object abstraction. Agent based methodology represent 
another powerful way of abstracting complex distributed systems. 
 
Looking at the different techniques available for agent analysis and design. 
 
Object oriented analysis and design 
 We can extend and adapt existing object oriented analysis and design and use it to describe Agent 
analysis and design. 
Knowledge based 
 We can build on existing modeling techniques from knowledge engineering. 
Formal Methods 
 We can use formal methods and languages such as Z and provide definitions to support agent 
systems. 
 
Looking at the present techniques of software analysis and design such as Object oriented analysis 
and design, would be unsuitable to address this task[1]. Present software Analysis and Design 
techniques fail to address Agent’s autonomous problem solving behavior, interactions among 
subsystems, and complexity of agent’s system organizational structure. Remaining section gives an 
overview of  GAIA methodology for Agent based analysis and Design and do comparison of various 
techniques. 
 
2. GAIA Methodology 
 



GAIA methodology is applicable to the wide range of  multi agent systems and in particular both 
micro level and macro level. The basis of this methodology is viewing system as a computational 
organization. The agents in the system are realized as the basic computational units in the 
organization, which plays different roles to realize the organization as a whole.  
 
2.1 Applicable Domain characteristics:  
  The domain in which this methodology is based considers agents as coarse-grained computational 
systems, which uses significant computational resources. Agents are considered heterogeneous where 
different agents are implemented in different programming languages and the overall system has 
small number of agents. 
 
2.2  Conceptual framework 
  This methodology allows analyst to go systematically from detailed requirements to a sufficiently 
detailed design, which can be implemented directly. As you go downward from system analysis 
model to detailed design, you are more biased towards implementation. 
 
2.3 Analysis Concepts 
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2.2 Methodology Models 
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Design Process 
  A typical design process consist of  

• Creating an agent model, which groups common roles under one agent type and form agent 
type hierarchy. 

• Second step is to develop services model, by examining protocols and safety and liveness 
properties of roles. 

• The third step is developing an acquaintance model from the interaction model and agent 
model. 

 
3. Conclusion 
  This tutorial describes comprehensive approach called GAIA methodology for Agent based analysis 
and design. The key concepts in this methodology are roles, which have properties such as 
responsibilities, permissions and protocols. Roles can interact with one another in certain 
institutionalized ways, which are defined in the protocols of the respective roles.   
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