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1 Introduction

Several Multi-Agent System (MAS) metamodels have been proposed recently
after an effort to precisely identify the major abstractions and relationships un-
derpinning this new kind of programming paradigm. Most of them strongly rely
on an organisational metaphor, whereby concepts such as roles, interactions,
groups, norms, institutions, and others, play an essential role in defining the
architecture of a MAS. Besides organizational abstractions, agent communica-
tion language pragmatics, namely speech acts, is an equally stable feature of
MAS since their inception. However, few metamodels makes explicit reference
to communicative actions, so that the interplay between organisational and com-
municative features is frequently implicit and left unexplained.

This position paper will summarise the Role/Interaction/Communicative Ac-
tion metamodel (RZC.A for short)[1][2][3], a conceptual language which attempts
to bridge the gap between Agent Communication Languages (ACL) and Organ-
isational Models. The organizational stance on ACLs put forward by the RZCA
metamodel has also been developed with the aim of devising a principled ap-
proach to the reuse of catalogues of communicative actions and interactions
protocols, such as those standardised by FIPA. In the following sections, we will
first describe the structure of the RZCA metamodel. Next, an example in the
well-known conference management domain will illustrate its major features.
Last, the major advantages of the approach will be summarised.

2 The RZCA metamodel

According to the goals of this research, the novelty of the RZC.A metamodel does
not show itself on the treatment of high-level organizational abstractions, such as
groups, organizations or institutions, but on the proposed perspective on social
interactions. Environmental features are not considered either. Figure 1 shows
the RZC A metamodel represented in terms of a UML class diagram. This version
of the metamodel extends previous ones with the notions of scenes, institutions
and norms, borrowing these terms from e-institution frameworks [4]. The whole



metamodel includes additional constraints to the UML class diagram, together
with the recursive definition model and its execution semantics. The proposed
relationships of the UML diagram specify the features involved in the definition

of the different types of entities. Definition completeness is not claimed either:
e.g. essential features in the definition of role types such as their responsibilities,
permissions or rights [5], are not considered.
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Fig. 1. The RZCA metamodel

The RZCA metamodel may be partitioned into three major layers:

— The first one includes agent types, generic role and action types, and non-
social or private roles: roles played by agents which only require the interac-
tion with the environment. The subsume relationship allows to decompose
the functionality of some role into other subroles. Actions are regarded as
the minimal units of behaviour in which the functionality defined by some
role can be decomposed (similar to PASSI tasks [12]).

The second one deals with genuine social concepts such as institutions,
norms, scenes, social roles and interactions. Scenes are regarded as meet-
ing points which allow to classify the different interactions which take place
in the organization. The definition of interaction types require the identifica-
tion of the kinds of roles which must be played by their participants. These
roles, named interactive roles, are distinguished from common social roles,
which are attached to the different scenes of the institution®. At this point,
it may help to think of social interactions as particular kinds of connectors
[6], which mediate the interactions among particular kinds of software com-

! Social roles must subsume some interactive role within the scenes to which they
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ponent: agents. In this way, interactive roles are similar to the roles defined
by generic connectors: e.g. the source and sink roles of a pipe.

— The third one precisely establishes the interplay among communicative ab-
stractions, namely communicative actions and interaction protocols, with the
organizational ones introduced above. This is achieved by considering these
communicative abstractions from an organizational perspective, in such a
way, that communicative actions and protocols are structured around so-
called communicative roles and interactions. These abstractions are partic-
ular kinds of interactive roles and social interactions, identified from agent
communication dialects, i.e. from specific sets of communicative actions and
protocols. In this way, the pragmatic competence required by generic inter-
active roles (i.e. the kind of communicative actions that an agent will per-
form in the context of some interaction) is inherited from the communicative
roles that they must specialise. Similarly, the possible protocols regulating
social interactions are inherited from the protocols attached to communica-
tive interactions. Typically, communicative actions are generic, application-
independent, abstractions. Hence, communicative interactions may be re-
garded as generic reusable connectors for agent-based systems. The full spec-
ification of CAs would require adherence to some semantic paradigm: social
or intentional. Neither is incompatible with the RZC.A metamodel. Similarly,
different protocol formalisms may be accommodated in the whole picture,
which provides their organizational context (particularly, the kinds of roles
and actions, state parameters, etc., that the protocol specification will rely
upon).

3 An example: a Conference Management System

We will use a conference management application for illustration purposes. Fig-
ure 2 shows a simplified version of its RZCA institutional model. Institutional
agents may play four major social roles: author, reviewer, program committee
member and program chair. Interactions among these types of agents are struc-
tured around two major scene types: those jointly performed by authors and PC
chairs at the submission meeting room, and those happening among reviewers
and PC members concerning the reviewing process. Submission of papers occur
at the first one. Other possible interaction type at this scene may correspond
to the requesting of the camera-ready copy. Concerning the second scene, it in-
cludes the interactions concerning the review of a given paper. These interactions
would be preceded by interactions of another type aiming to elicit the compe-
tence of the reviewers?. Other interaction types may be considered as well: e.g.
that among the PC members and the PC chair to select the PC members which
are responsible for the review process of each paper.

2 The order in which interactions occur would be regulated by the activation conditions
of the different roles. Alternatively, it may be specified by a macro-protocol such as
the performative structure [4].
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Fig. 2. Simple institutional model of a conference management system

This general picture of the conference organization shares many features with
other analysis found in the literature for this application domain [7][5]. The major
differences are found in the analysis of the different interactions. For instance,
the behaviour of authors within the submission of a paper must conform to the
expectations and characteristics specified by the paper submitter role. As figure
3 shows, an agent playing this type of role may submit a paper to the PC chairs.
Moreover, they are also allowed to cancel its previous submission. Concerning
PC chairs, they will evaluate if the paper satisfies the submission constraints.
If so happens, they may express to its authors their agreement to notify them
about the evaluation result. The whole interaction may be regulated by a simple
request protocol, since submissions may be modelled as requests to be notified
about the evaluation of some proposal.
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Fig. 3. Paper submission interaction model



Figure 3 actually showed the resulting model obtained from the recursive
definition shown in figure 4. As can be observed, most of the paper submission
model characteristics are actually inherited from application-independent com-
municative interactions: the non-standard submission interaction, defined from
the submit CA and others, and the action performing interaction underlying
FIPA CAL. Moreover, the only non-inherited component, i.e. the social action
satisfyPaperConstraints, overrides a generic social action defined by the requestee
communicative role.
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Fig. 4. Reuse of generic communicative interactions

4 Conclusion

The RZCA metamodel offers an organizational perspective on agent communica-
tion languages, by structuring communicative actions and protocols around char-
acteristic social roles and interactions. These mixed communicative/organizative
abstractions provide the glue to smoothly integrate the ACL within the organiza-
tion model of a given MAS. Furthermore, it allows for a principled reuse approach
to the design of the MAS interaction space, since communicative interactions
serve as micro-organizational modelling patterns [8]. Besides the communicative
interactions underlying FIPA ACL (information exchange, action performing,
etc. [3]), many others may be identified on the basis of non-standard performa-
tives suggested in other domains (e.g. negotiation [9], dialogue types put forward
by argumentation theorists [10], etc.).

Our analysis of agent interactions may be integrated as a refinement of other
organizational frameworks, where similar abstractions are found. For instance,
GATA[5]/AGR[7]/INGENIAS[11] interactions and PASSI communications [12]



resemble social interactions in modelling spirit. The integration of this abstrac-
tion would require introducing the subsume relationship, or reusing a similar
one (e.g. the dependencies in the AGR metamodel), in order to link the new
interactive roles with the social ones of the framework.
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