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This special issue of the International Journal of Agent-Oriented Software Engineering is
edited by the steering committee of the Programming MultiAgent System (ProMAS)
workshop series.1
One of the driving motivations behind the ProMAS workshop series (and all
associated activities) is the observation that the area of autonomous agents and
Multiagent Systems (MAS) has grown into a promising technology offering sensible
alternatives for the design of distributed, intelligent systems that can operate in complex
and dynamic environments. Several efforts have been made by researchers and
practitioners (in both academia and industry), as well as by several standardisation
consortia, in order to provide new languages, methods, frameworks, and tools so as to
establish the necessary means for a wide use of MAS technology. Until recently, the main
focus of the MAS research community has been on the development, sometimes by
formal methods but often informally, of concepts (concerning both mental and social
attitudes), architectures, and specific techniques (e.g., for agent coordination), while
approaches to the analysis and specification of MAS were often too abstract or lacking
practical support. In particular, the contributions on agent techniques in the multiagent
systems area of research has been quite fragmented, without any clear way of ‘putting
it all together’, and thus completely inaccessible to practitioners. The ProMAS
workshop series started in 2003, aiming at addressing this issue by encouraging technical
discussions on how to make multi-agent systems a viable approach for the development
of sophisticated computational systems. This aim was also shared with related workshop
series such as the one on Agent-Oriented Software Engineering (AOSE).
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The following is quoted from the call for papers for this special issue2:
A special issue of IJAOSE will be dedicated to consolidating the combined
use of AOSE methodologies and agent programming languages and platforms
for agent-based software development. One typical issue is that of how
the usual abstractions used in agent-oriented design (such as goals, plans,
protocols, roles, norms, organisations) are mapped into specific constructs in
programming languages for multiagent systems. Of no less importance is the
provision for essential parts of the development process, such as debugging and
testing. Any major development which has been done in accordance to well
known AOSE methodologies as well as using programming languages for
multi-agent systems would also be of significant interest.

Each submission was carefully reviewed by three experienced referees. Finally, five
papers were selected for this special issue:
1

In ‘IOM/T: interaction-oriented model by textual notation’ by Doi and Honiden, a set
of language functionalities are discussed which can be used to implement and test
interactions between agents. Moreover, an interaction description language called
IOM/T is presented which facilitates the implementation of interactions between
agents. The main idea of this paper is to bridge the gap between the design and
implementation of agent interactions. In particular, the authors describe how to
implement a set of agents that interact with each other according to an interaction
protocol specified by an AUML sequence diagram.

2

In ‘An ITS [Intelligent Tutoring System] view on AOSE’ by Vicari and Gluz,
the authors investigate the area between the field of Agent-Oriented Software
Engineering and Intelligent Tutoring Systems. They notice that ITS applications
involve modelling tasks that require the modelling of complex agents (i.e., humans)
and therefore make the case for a strong agency approach. The paper presents core
results that are formed by a conceptual framework for agents and a set of AOSE
methods derived from ITS research. These methods are used to define applicability
criteria, design principles and implementation guidelines for the development
process. Example applications developed in the research groups of the authors
are presented.

3

In ‘Agent-oriented software engineering: a model-driven approach’ by Fischer et al.,
the authors propose a framework based on a model-driven approach for designing
multiagent systems. The authors build on OMG’s Model-Driven Architecture
(MDA) and AOSE to propose a framework for building interoperable agents.
They note that the various existing agent methodologies require the definition of
two things:
a

a core metamodel unifying the basic agent-oriented concepts

b

its complementing framework supporting the design, development, and
execution of agent systems in a model-driven manner.

They take the Platform Independent Model (PIM) for Software Oriented
Architectures (SOA) – the PIM4SOA – and the Platform Specific Model (PSM)
(the BDI agent metamodel AgentMM) as examples for the application of their
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framework. The authors also provide a basis for how to incorporate autonomous
agents into architectures designed according to different paradigms, as, for
example, SOA.

4

In the paper ‘Developing organised multiagent systems using the MOISE+ model:
programming issues at the system and agent levels’ by Hübner et al., a set of
computational tools is described which supports the development and the
programming of multiagent systems based on an organisational model. At the
multiagent system level, a middleware is provided which ensures that all agents
follow the organisational constraints. At the individual agent level, an extension of
the AgentSpeak programming language is used to allow agents to perceive and act
upon their organisation. The proposed approach is considered to be useful for open
multiagent systems.

5

In ‘West2East: exploiting WEb Service Technologies to Engineer Agent-based
SofTware’ by Casella and Mascardi, the authors present an approach to designing
and implementing multiagent systems based on web services technology. In
particular, they use current web Services technologies to allow agents to share
specifications of protocols that they can then use to interact. In their approach,
interactions protocols for pairs of agents are designed using AUML. They have
developed a library of tools which allow users to translate the interaction protocols
into a variety of formats, including WS-BPEL and WSDL documents to support
protocol sharing and exchange using standard languages. Furthermore, the libraries
allow the automatic generation of Prolog skeletons for agent programs that follow
the interaction protocols. The paper also describes an example that shows how the
final agent program can be used in existing agent platforms (including JADE,
a Java-based platform) to actually deploy the final multiagent system. Finally, the
tools provided by West2East also allow properties of the designed protocols to be
checked, for example so that an agent can reason about whether to agree on using
a particular protocol.
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