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ABSTRACT

A Multi-Agent System (MAS) that represents explicitly its organi-
zation normally focuses either on the functioning or on the structure
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the deontic organizational aspects. The objective is to create an or-
ganization centered mode®][where the first two aspects can be
specified almost independently of each other, and can be properly

of this organization. However, addressing both aspects is a prolific linked by the deontic aspect.

approach when one wants to design or describe a MAS organiza-
tion. The problem is to define these aspects in such a way that
they can be both assembled in a single coherent specification. The
Moise" model — described here through a soccer team example —
intends to be a step in this direction since the organization is seen
under three points of view: structural, functional, and deontic.

Categories and Subject Descriptors

1.2.11 [Computing Methodologieg: Atrtificial Intelligence—Dis-
tributed Atrtificial Intelligence

General Terms
Organization of Multi-Agent System

1. INTRODUCTION

A Multi-Agent System (MAS)’s organization is usually con- ﬁ?ge”_d links intra-group inter-grouﬂ
ceived as a global set of constraints which aims to conduct the | mhertance: : acq - |
, . . R : tion: —————<>
agents’ behavior to those socially intended. In the MAS realm, the | zjbm_gf[f;:’s"mpe:. com o ——e |
way an organizational model achieves this goal is normally focus- i — aut - ]
ing either on the structure (roles, links, groups, ... ), or on the func- L compat 4w |

tioning (global plans, tasks, ...), or on the deontic (norms, laws,
...) aspect of the MAS’s organization.

The MoIsE' is an extension of a first attempt to include these
three aspect in the MAS'’s organization: theI1se (Model of Or-
ganization for multl-agent SystEms)][ The main aspect of this
extension is to clearly distinguish the structure, the functioning, and

Figure 1: Structural Specification of a soccer team

2. A SOCCER EXAMPLE USING THE

MOISE"™ MODEL

The MoIse' structural aspect defines the agents’ relations
through the notions ablesandlinks. In this proposal, we enriched
the originalmoise model with concepts such as role inheritance,
recursive groups, role compatibility, and role cardinality. While the
two former mainly have a specification purpose, the two latter con-
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actly three agents playing backs, and, optionally, one agent playing
the leader role. The goalkeeper has authority on the backs. The
leader is allowed to be a back since these roles are compatible. Due



to the role specialization, the leader also can play the goalkeeper 90 g
role. In the same example, a team is well formed if it has one de- /!\
fense group, one attack group, one or two agents playing the coach
. mi moé m4,5
role, one agent playing the leader role, and the two sub-groups are 927 93 9 94 5
also well formed. In this structure, the coach has authority on all
players by an authority link. The players, in any group, can com- /\ /\
municate with each other and are allowed to represent the coach mL ' mi me 23
(since they have such an acquaintance link). There must be aleader ~ 96 _99 910 g1 924 925
either in the defense or attack group. The leader has authority on all K K
players on all groups, since s/he has an authority link on the player mi \ m1 m.2.3 m5 /m2 \ m3
role. 97 g8 913 _914  g21 g22
The functional aspectdescribes how a MAS usually achieves
its global goals, i.e., how these goals are decomposed (by plans) o\ m3 /o \ 5
and distributed to the agents (by missions). The origimalSE's g16 gl7 g18 g19

plans are local to the agents. TAgoIset contributions here are
the inclusion of the concept of global plan, call8dcial Scheme

Legend

(SCH) and the definition of preferences between missions. A SCH
is essentially a goal decomposition tree where the root is the SCH
goal and where the responsibilities for the sub-goals are distributed goal description
alongmissionge.g. Fig.2). These SCHs may be set either by the

MAS designer who specifies its expertise in a SCH or by the agents

A

success rate ) )
sequence choice parallelism

go  score asoccer-goal
g2 theballis in the middle field

that store their past (best) solutions, for instance like an enterprise g3 the ballis in the attack field

does through its “procedures manual”. g4 the ball was kicked to the opponent’s goal
Thedeontic aspecidescribes the roles’ permissions and obliga- ge  ateammate has the ball in the defense field

tions for missions. A permissigpermission(p, m, tc) states that gr  the ballwas passed to a left middle

gs  the ball was passed to a right middle

an agent playing the rolg is allowed to commit to the mission go  the ball was passed to a middle

m, andtc is a time constraint on the permission, i.e., it specifies

gio  —
a set of periods during which this permission is valid, e.g.: ev- g11  amiddle passed the ball to an attacker
ery day/all hours, for Sundays/from 14h to 16h, for the first month g13  amiddle has the ball N

day/all hours.Any is atc set that means “every day/all hours”. Fur- g14  the attackeris in good position

gie  aleft middle has the ball
gi7  aright middle has the ball
g1s  aleft attacker is in a good position

thermore, an obligationbligation(p, m, tc) states that an agent
playing p ought to commit tom in the periods listed irtc. For

example, the team deontic specification may include: g1 aright attacker is in a good position
permission(goalkeeper, mz, Any), go1  aleft middle passed the ball to a left attacker
obligation(goalkeeper, m1, Any), gea  aright middle passed the ball to a right attacker

Obligation(back;7 mi, Any)7 Obligation(leader, me, Any)7 924 a Ieft attacker leked the ball to the opponent’s goal
obligation(middle, ma, Any), obligation(middle, ms, Any), gos  aright attacker kicked the ball to the opponent’s goal
obligation(attacker, ma, Any),

obligation(attacker, ms, Any)

Figure 2: An example of Social Scheme to score a soccer goal

In our soccer example, the goalkeeper has the right to start the
SCH of the Fig2 because it has the permission for this SCH'’s mis- . L .
sion root. Once the SCH is created, the other agents (playing back, . Even if an organization is useful for the achievement of a so-
leader, ...) are obligated by their roles’ deontic relations to partici- ¢1&l Purpose, as mentioned in the introduction, it can also make the
pate in this SCH. These other agents ought to pursue their mission’sMAS stiffer. Thus the system may loose one important property of
goals just in the moment allowed by this SCH. For instance, the th® MAS approach, i.e., its flexibility. For example, if the environ-
middle agentx that accepts the mission. will get the ball g16) ment changes, thg current ;et of organizational behaviors which are
after the goa- (the ball is in the middle field) was achieved. Since allowed may not fit the social purpose anymore. In order to solve
g16 is in a choice plang has to deal with the agents performing the this problem, a reorganization process is mandatory. This trend will

missionsm; andm in order to decide which goal is betteris or be part of our future work.
g17. In casegie is chosenq will kick the ball to the left attacker
(g21) after the goal:4 has been achieved. 4, REFERENCES
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