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Preface

Agent metaphors and technologies are increasingly adopted to harness and gov-
ern the complexity of today’s systems. As a consequence, the growing complexity
of agent systems calls for models and technologies that promote system pre-
dictability and enable feature discovery and verification. Formal methods and
declarative technologies have recently attracted a growing interest as a means
to address such issues.

The aim of the DALT 2003 workshop was two-fold. On the one hand, we
wanted to foster a discussion forum to export such techniques into the broader
community of agent researchers and practitioners. On the other hand, we wanted
to bring in the issues of real-world, complex, and possibly large-scale agent sys-
tem design in the perspective of formal methods and declarative technologies.

Thanks to the very high quality of our program committee, we managed to
put together a rich program, including three technical sessions and two panel
sessions: The Use of Declarative Programming for Agent-Oriented Software Engi-
neering, moderated by Leon Sterling and Andrea Omicini, and Declarative and
Logic-Based Technology for Agent Reasoning and Interactions, organized and
moderated by Rafael Bordini and Wiebe van der Hoek, with the participation
of five invited panelists.

This book contains the revised and extended versions of the papers presented
at the workshop, as well as three invited contributions by leading researchers of
the field. It is composed of three parts: (i) software engineering and multi-agent
system prototyping, (ii) agent reasoning, BDI logics and extensions, and (iii)
social aspects of multi-agent systems.

As an introduction to this first part (and in some sense, to the whole book),
Omicini and Zambonelli suggest a new view of MAS as complex systems, in-
spired by some of the recent results in evolutionary biology, and discuss the
many different roles that declarative models and technologies can play in the
engineering of complex software systems and of MAS in particular.

Castaldi, Costantini, Gentile and Tocchio discuss how a suitably-designed
logic-based agent infrastructure (Lira), combined with a logic-based agent-
oriented development framework (DALI), makes it possible to supervise and
possibly reconfigure the global behavior of a MAS in a dynamic way.

Bergenti, Rimassa, and Viroli provide a framework for the formalization of
autonomous agents, that promotes multiple and layered views over social agent
features such as ACL, ontology, and social role.

Clark and McCabe present Go!, a multi-paradigm programming language
aimed at agent-based applications. By showing how it can be used to build a
simple but nontrivial MAS, they face a wide range of issues, from intra-agent to
inter-agent ones.

In the last paper of the first part, Son, Pontelli, Ranjan, Milligan, and Gupta
present a brief overview of an agent-based framework for rapid application proto-
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typing, called φ-log, which is rooted in the specific field of evolutionary biology,
and is meant to exploit the power of declarative programming to free evolu-
tionary biologist from the burden of directly managing the mess of the many
heterogeneous bio-informatic tools and data available today for her/his work.

The second part of this book is devoted to models of agent rationality. Tra-
ditionally, declarative technologies have always played a key role in capturing
the notion of a rational agency, and in defining it in a formal and intuitive way.
Notably, modal logic has proved to be a very powerful formalism to express clas-
sic agent mental categories, such as beliefs, commitments, goals, and intentions,
and to extend them with, and reason about, other notions such as interaction,
cooperativity, expectations, and ignorance.

This part starts with an invited contribution by van der Hoek and Lomus-
cio, in which the authors explore the unknown, promoting ignorance to a first
class citizen when reasoning in Multi-Agent Systems. Arguing that being able to
reason about what agents ignore is just as important as reasoning about what
agents know, they motivate and define a non-standard multi-modal logic, by
means of a sound and complete axiomatization, to represent and reason about
ignorance in Multi-Agent Systems.

Ancona and Mascardi define Coo-BDI, an extension of the BDI architecture
with the notion of cooperativity. The proposed ability of having agents collab-
orate by exchanging and sharing plans in a flexible way has great potential in
the implementation of interpreters of BDI programming language.

Moreira, Vieiera, and Bordini build on their previously presented structural
operational semantics to AgentSpeak(L) – a BDI, agent-oriented, logic program-
ming language – with an extension to account for inter-agent communication.
While doing so, the authors touch upon the long-lasting problem of the semantics
of speech acts.

Trân, Harland and Hamilton take the challenge of extending BDI theories
to multi-agent systems in an interactive, dynamic environment, and attempt to
readdress the computational grounding problem. They provide a formalism for
observations – the only connection between mind and worlds – and expectations
– the mental states associated with observations.

Flax offers a domain-based approach to the problem of computationally lim-
ited deduction and reasoning. The notion of restricted entailment, together with
the corresponding modal logic interpretation, is presented to model resource-
bounded reasoning of agents.

The third and last part of this book focusses on agent interaction. Since the
early days of agent research, great attention has been devoted to the study of
interactions. This has been done at various levels: by adopting a coordination
perspective, by trying to standardize agent communication languages and pro-
tocols, and defining a semantics for them, and at a higher level of abstraction,
by defining agent teams, societies, organizations, institutions, possibly incorpo-
rating organizational notions such as roles and hierarchies, and deontic notions
such as norms and obligations.
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In this, declarative and logic-based approaches have often been used to define
communication language semantics and interaction protocols, both in mentalistic
approaches and in social approaches. Also, logic has often been used to define
and give an operational semantics to the coordination of reasoning in multi-agent
systems.

This third part is started by an invited contribution, in which Colombetti,
Fornara, and Verdicchio discuss the use of commitments to give a social se-
mantics to agent interaction, defining the semantics of Agent Communication
Languages in terms of changes in the social relationships between agents. The
social commitments, which represent such relationships, are taken to be primitive
concepts, underlying the social dimension of Multi-Agent Systems.

Vasconcelos focusses on communication among the components of a multi-
agent system, proposing a logic to describe global protocols. A simple notation
is employed, based on first-order logic and set theory to represent an expressive
class of electronic institutions. The paper provides a formal semantics for the
constructs introduced and presents a distributed implementation of a platform
to enact electronic institutions specified in such a formalism.

Alberti, Gavanelli, Lamma, Mello, and Torroni take a resource sharing prob-
lem as a case study to present and analyze a social semantics for agent inter-
action. The formalism introduced is an extension of logic programming with an
abductive interpretation, and it allows one to formally define, in a simple and
declarative way, concepts such as fulfillment, violation, and social expectation.
The authors show how to use these concepts to verify the correct behavior of
agents interacting in a society that defines the interaction protocols allowed.

Finally, Küngas and Matskin present a model of cooperative problem solving.
Linear logic is used for encoding agents’ states, goals, and capabilities. Linear
logic theorem proving is applied by each agent to determine whether the partic-
ular agent is capable of solving the problem alone. If no individual solution can
be constructed, then the agent may start negotiation with other agents in order
to find a cooperative solution. Partial deduction in linear logic is used to derive
a possible deal, and plans are extracted from the proofs, determining agents’
responsibilities in cooperative solutions.

We would like to take this opportunity to thank the authors who answered our
call with high quality contributions, the invited panelists, the panel organizers,
and all the workshop attendants, for the deep and stimulating discussions, and
the authors of the three invited papers. Finally, we would like to thank the
members of the Program Committee for ensuring the quality of the workshop
program by kindly offering their time and expertise so that each paper could
undergo quadruple reviewing.

March 2004 João Leite
Andrea Omicini

Leon Sterling
Paolo Torroni
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Andrea Omicini, Università di Bologna / Cesena, Italy
Leon Sterling, University of Melbourne, Australia
Paolo Torroni, Università di Bologna, Italy
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