From: Proceedings of the First International Conference on Multiagent Systems. Copyright © 1995, AAAI (www.aaai.org). All rights reserved.

AgenTalk:

Coordination
Protocol
Description
for Multiagent
Systems

Kazuhiro Kuwabarat

Toru Ishida~

tNTT CommunicationScience Laboratories
2-2 Hikaridai, Seika-cho, Soraku-gun
Kyoto 619-02 Japan
{kuwabara,osato} Qcslab.kecl.ntt .jp
In multiagent systems, achieving coordination
amongautonomousagents is a major problem. Generally, a high-level protocol needs to be designed to
achieve effective coordination. In the field of distributed artificial intelligence, protocolsfor achieving
coordination have been proposed, such as the contract
net protocol for task allocation (Smith 1980), and the
multistage negotiation protocol for resource allocation
under global constraints (Conry et al. 1991). These
protocols have been further customizedto suit various
application domains. In addition, as software agents
proliferate, demandfor customizedprotocols will increase.

In order to facilitate the developmentof multiagent
coordination protocols, we designed a new language
called AgenTalk.AgenTalkis not meant to be a forreal specification language;rather it is meantto be a
programminglanguage capable of implementing protocols and agents behavingaccording to the protocols.
Its designpolicies are as follows.
Explicit state representation of a protocol: An
extendedfinite state machinewhichallows variables is
used as a basis to describe coordination protocols. We
call the representation of this state machinea script.
Using this model, states of a protocol are explicitly
defined, and actions of an agent can easily be defined
for eachstate.
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Figure 1: Architecture of an AgenTalk-basedAgent
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Incremental protocol definition: By introducing
an inheritance mechanism
in the definition of a script,
protocols can be defined incrementally by extending
existing scripts. For example,oncea script of the contract net protocol is defined, the multistage negotiation protocol, whichcan be viewedas a generalization
of the contract net protocol, can be defined inheriting
most of the contract net protocol.
Easy protocol customization: A programming interface is definedwhichspecifies the portion of a state
transition rule that possibly needs to be customized
for each application. Byusing this interface, only the
application specific portion is required to be defined.
Conflict resolution between coordination processes: A single agent maybe involved simultaneously in multiplecoordinationprocesses(e.g., different
task allocation processes), betweenwhichsomeinteractions exist (e.g., the agent’s resources are shared).
allowing multiple scripts to be executed in an agent,
and supporting communicationbetween these scripts,
a conflict resolution mechanismbetween coordination
processes can be described.
The preliminary version of AgenTalkis implemented
on top of Allegro Common
Lisp, and is running on Sun
and SGIworkstations, where agents communicateover
TCP/IP(Figure I). AgenTalkis used in implementing
the agent networkcalled 8ocia, whosegoal is to realize
a tdeorganization (Ishida 1994). On Socia, a desktop
teleconferencing support system was developed. The
AgenTMk
software is available from the authors.
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