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Multi-agent Systems are seen as being an appropriate technology to develop
complex distributed software systems. The development of such systems requires
a methodology that can guide developers to build and maintain such complex
software systems. From the software engineering perspective, the systematic de-
velopment of software should follow several phases. The number and purpose of
the phases depend on the problem domain and the methodology. In general, it
is easy to find requirement elicitation, system analysis, architectural design, im-
plementation, and validation/verification phases in most software development
methodologies.

Various agent-oriented methodologies have been proposed, such as GAIA
(Zambonelli et al. 2003), Prometheus (Padgham and Winikoff 2004), Tropos
(Bresciani et al. 2003), MaSE (DeLoach et al. 2001), SODA (Omicini 2000),
MAS-CommonKADS (Iglesias et al. 1998), and INGENIAS (Gomez-sanz et al.
2003). Each of these methodologies focuses on the role of agent abstractions on
certain phases of the multi-agent system development. However, the main focus
of most of these agent-oriented methodologies has been on the analysis and
design phases, paying less attention to the implementation and testing of multi-
agent systems. Another active area of research is that concerned particularly
with programming languages for multi-agent systems and platforms and tools
for multi-agent systems development (Bordini et al. 2005).

In our view, the development of multi-agent systems involves dealing with
various concerns such as individual agents, their organisations and coordination
mechanisms, and shared environments. According to this view, a mature develop-
ment methodology for multi-agent systems should provide guidelines, concepts,
methods, and tools to facilitate the development of all these concerns. In this
paper, we discuss the progress so far and future issues related to these concerns
in multi-agent systems development, from three main perspectives: design, im-
plementation (programming languages in particular), and verification. For each
of these perspectives, we provide a summary of existing approaches and the open
issues that require urgent solutions.
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