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Abstract 

Software agents are considered to be autonomous entities which contain intelligence 
that serves for solving their selfish or common problems, and to achieve certain 
goals. These agents constitute Multi-agent Systems (MAS). However, the 
autonomous, responsive, and proactive natures of agents make the development of 
agent-based software systems more complex than other software systems. 
Furthermore, the design and implementation of a MAS may become even more 
complex and difficult to implement when considering new requirements and 
interactions for new agent environments like the Semantic Web. Both domain-specific 
modeling and the use of a domain-specific modeling language (DSML) may provide 
the required abstraction, and hence support a more fruitful methodology for the 
development of MASs. Within this context, a DSML has been developed for the 
design and implementation of MAS with including all of its components and 
supporting software tools in this project. In addition to the classical viewpoints of a 
MAS, the proposed DSML includes new viewpoints which specifically support the 
development of software agents working in the Semantic Web environment. At first, a 
metamodel and an abstract syntax were defined for the DSML. Later, both graphical 
and textual concrete syntaxes were developed. Upon completion of the formal 
definition of the semantics, operational semantics was derived via model 
transformations in order to provide the real implementation of the designed MAS 
models. Codes for the agent software can be automatically achieved as the result of 
applying model to code transformations. All required tools for MAS modeling and 
developing software according to the DSML were also constructed in this project.    
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