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object-oriented paradigm. On the other hand, the research area has extended toward real applications, such as
the Semantic Web and ubiquitous computing. The themes of PRIMA 2003 reected the following trends: agent-
based electronic commerce, auctions and markets agent architectures and their applications agent
communication languages, dialog and interaction protocols agent ontologies agent programming languages,
frameworks and toolkits agentcities agents and grid computing agents and peer computing
agentsandtheSemanticWeb agents and Web services articial social systems conict resolution and negotiation
evaluation of multi-agent systems languages and techniques for describing (multi-)agent systems meta
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