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Extended Abstract

An essential aspect of autonomous agents is that they must display
proactive behaviour. Designing such software then requires explicit
consideration of the goals the agent ought to achieve, and similarly
its implementation also needs to be based on explicit representations
of such goals. This is part of the reason why the BDI (Belief-Desire-
Intention) agent architecture [16, 17] has since the early 90’s been
the best known architecture for developing software agents. As the
BDI notions are also used in “folk psychology” (i.e., how people
ordinarily refer to other people’s behaviour) it also makes it useful
for modelling goal-directed human behaviour [12].

As well as work on an agent architecture based on the BDI no-
tions, much work was done to formalise these notions using modal
logic [18]. Based on that work and also on practical implementa-
tion (as reactive planning systems) of the BDI architecture such as
PRS [8], Rao created a simple, abstract agent programming language
called AgentSpeak(L) [15]. Building on the basic constructs of logic
programming, it provides an elegant language for the essential fea-
tures of a BDI-based reactive planning system.

Starting from the initial definition of AgentSpeak, we have worked
on various extensions of the language, for example to allow agents
programmed in that language to communication using a speech-act
based agent communication language [21]. We also did work to re-
late back the programming language constructs and the interpreter
data structures to the modalities of BDI logic using the operational
semantics of the language [5]. This is important for ongoing work on
formal verification (more on this below).

While that work was mainly theoretical, it served as a basis for
the development of a very elaborate, highly customisable platform
for developing multi-agent systems called Jason, which was done
in joint work with Jomi Hübner, and made available open source
at http://jason.sf.net. That work culminated in the recent
publication of a textbook to make the ideas of agent programming
using Jason accessible to wider audiences [4].

Various features of the Jason platform make it useful for mod-
elling and simulation of social phenomena. Since the initial ideas
of using agent-based techniques for modelling and simulating hu-
man societies [9] in the early 90’s, this area has grown at incredible
pace, with social scientists all over the world increasingly having
interest in using computer simulation as a research method. How-
ever, most of the available tools for social simulation allow only very
simple agents (with no cognition) to be used. Prominent researchers
in that area have advocated the need for cognitive agents in certain
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advanced types of social simulation [6]. We are, therefore, in ongo-
ing work [3, 1], incorporating features in Jason which will make it
an even more powerful platform for developing software based on
multi-agent systems techniques, but also facilitate its use as a tool
for social simulation, in particular for modelling human goal-directed
behaviour. Two examples are as follows:

Environments: In Jason, environment models have to be pro-
grammed in Java. Needless to say, a more declarative, high-level
language would be very useful for social simulation, where mod-
els of the environment are typically very important. This was the
motivation that led to the development of the ELMS language,
described in [13]. That work has recently been extended [14] to
allow environment descriptions to have objects containing social
norms that are to be observed only within the confines of an en-
vironment location, possible where an institution or organisation
is situated (similarly to ‘please refrain from smoking’ or ‘keep si-
lence’ signs). Another recent development [19] is the integration
of Jason with a well-known approach for developing multi-agent
environment based on the “artifact” abstraction [20], which could
help in the development of very elaborate (distributed) environ-
ments.

Organisations: An important part of agent-oriented software en-
gineering is related to agent organisations, which has received
much research attention in the last few years. We are currently
working on allowing specifications of agent organisations (with
the related notions of roles, groups, relationships between groups,
social norms, etc.) to be used in combination with Jason for
the programming of individual agents. The particular organisa-
tional model we use is calledMOISE+ [10]; an initial integra-
tion with Jason is discussed in [11], and available from http:
//moise.sf.net. One of the advantages of the approach is
that the organisation specification is available for the agents to ac-
cess and possibly change at run time.

An important use of logic-based techniques in the context of soft-
ware development in multi-agent systems (in particular, with many
of its application being “dependable systems”) is for formal verifi-
cation. In previous work, we devised model checking techniques for
multi-agent systems programmed in AgentSpeak [2]. While in that
work we were specifically interested in model checking multi-agent
systems programmed in AgentSpeak, in a recent ongoing project,
joint with Michael Fisher (see acknowledgements below) we are in-
terested in developing techniques that would allow model checking
for a variety of agent-oriented programming langauges [7].
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