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Abstract
The main question addressedin this paper is how
requirementson the dynamicsof a multi-agentsystems
and individual agentscan be related to the dynamicsof
high level concepts given tan organisationmodel, such
as groups, roles within groups, and role interaction.

1. Introduction

RequirementsEngineering is a well-studied field of
research.In recent years requirementsengineering for
distributedand agentsystemshasbeenstudied, e.g., [1],
[2], [5], [7]. The approachintroducedin this paperis
especially relevant for requirements engineering for
distributedand agentsystems At the level of the multi-
agent system, requirementsconcern the dynamics of
interaction and cooperation patterns. At the level of
individual agents,requirementsconcernagentbehaviour.
Due to the dynamic complexity, analysis apkcification
of such requirements is a difficult process. Tinportance
of using more abstract and intuitive notions in
requirementsspecification,as opposedto more directly
formulatedbehaviourconstraintsjs emphasisedn, e.g.,
[1]. Becauseof their intuitive meaningand conciseness,
such notions are easier to understand.In this paper

view on a multi-agent system or design patternsin a
software engineering perspective. The advantage of
organizationmodelling is to deal with complexity, in
particularmulti-agentsystemswith heterogeneouglobal
behaviours.

In this paper, in relation to an organisatimodel four
different typesof requirementsare identified (Section 3).
These requirements abstract from assignments of aggents
groupsandroles. It is briefly discussechow the different
typesof requirementsare logically relatedto eachother
(Section 4).

2. Organisation Modelling

For descriptionof actual multi-agentsystemsfrom the
organisational point of view, we use the
“agent/group/role” model, which has been detailed in
(Ferber and Gutknecht, 1998). In this definition, an
organizationis viewed as a framework for activity and
interactionthrough the definition of groups, roles and
their relationships.But, by avoiding an agent-oriented
viewpoint, an organizationis regardedas a structural
relationship betweena collection of agents. Thus, an
organizationcan be describedsolely on the basis of its
structure, i.e. by the wagroupsandroles are arrangedo

organisational concepts are proposed to serve this purposdorm a whole, without being concernedwith the way

Organizationmodelling aims at abstractingfrom the
interactions betweethe agentsof a complexmulti-agent
systemsandtheir fundamentabnd recurrentpatterns|3],
[4]. For doing so, organizationmodelling introducesthe
notions of role, interaction and group structure (or
organization for some authors). The notion of role
becomesindependentof any particular agent, an agent
playing severalrolesand a role being played by several
agentsif neededThe interactionsdefine the relationship
linking the rolesto eachother.Finally a group structure
is a set of roles and interactions between thpeseiding a
common context and rationale. The notion of group
structure can capture goal-oriented organizations, pofnts

agentsactually behave and multi-agent systemswill be
analyzedfrom the outside',as a set of interactionmodes.
The specific architectureof agents is purposely not
addressed in the organizational model.

3. Behavioural Requirements within an
Organisation M odel

Basedon an organisationaktructure the following types
of requirementsare distinguished:single role behaviour
requirements, intragroup interaction requirements,
intragroup communication succesfulnessrequirements,



intergroup interaction requiremeni®o be ableto specify
ongoing interaction between two rolfss which multiple
appearances exist, the notiorrale instances used.This
notion abstracts from the agent realisthg role as actor,
but enables to distinguish between appearances of roles.

if role instance I:R1 receives as input ....
[ and in the past at the input of I:R1 it was received ...
and in the past at the output of J:R2 it was generated ...
and in the past at the input of J:R2 it was received ... ]

e Single role behaviour requirements
For a given role within a group, role behaviour
requirementspecify the dynamicsof the role within the
group. They aretypically expressedn termsof temporal
relationshipsbetweenthe input and output of the role
instance, according to the following pattern:
if role instance I:R receives as input ....
[and in the past as input of I:R it received ...
and in the past at the output of I:R it was generated ... ]
then some time later role instance I:R generassutput

e Intragroup role interaction requirements
Intragroup role interaction requirements specify the
temporal constraintson the dynamicsof the interaction
protocol betweentwo roles within a group. Intragroup
role interactionrequirementdetweentwo roles instances
I:R1 and J:R2 in one group instance are typically
expressedn termsof the output of both role instances,
according to the following pattern:

if role instance I:R1 generates as output ....

[and in the past at the output of I:R1 it was generated ...
and in the past at the output of J:R2 it was generated ...

then some time later role instance J:R2 generatesas
output ....
or role instance I:R1 generates as output ....

In the simplestsituationsno referencedo the past are
made, and the pattern takes the form of a direct
reactiveness relation:

if role instance |:R1 generates as output ....

then some time later role instance J:R2 generatesas

output ....

e Intragroup communication successfulness
requirements

Intragroup role interactiorequirescommunicationwithin

the group. Therefore, in order to function properly,

requirements are needed that communications are

fa—

succesful. These requirements have the following pattern:

if role instance |:R1 generates asitputa communication
directed to J:R2

[and ...]
then some timdater role instanceJ:R2 receivesas input
this communication

e Intergroup role interaction requirements
Intergroup role interaction requirements specify the
temporal constraintson the dynamicsof the interaction
protocol betweentwo role instanceswithin two different
group instancesThey aretypically expressedn terms of
theinput of one of the role instances and theputof the
otherone, accordingto the following pattern,in which
I:R1 is arole instancewithin group instanceGI1:G1 of
group G1, and J:R2 is a role instance within group
instanceGI2:G2 of groupG2:

then some time later role instance J:R2 generatesas
output ....

4.

Behaviouralrequirementan be formalised,for example,
asin [5]. From a verification perspective(e.g., [6]), the
intragroup interaction requirementsare logically implied

by single role behaviourequirementsaind communication
successfulnessrequirements. Single role behaviour
requirementsand intragroupinteraction requirementsare
implied by agent behaviour requirementsand group
memberand role assignmentsThe global propertiesof

the system are implied by intergroup interaction
requiremnents and intragroup interaction requirements.

Logical relations
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