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e Design of MAS is complex and all possible
configuration cannot be defined at design time

e OMAS have been viewed as an effective
paradigm for addressing the design challenges of
large and complex MAS

e Organizational perspective is the main abstraction
® clear separation between agents and system

e Development of OMAS

® several methodologies have been proposed:
\ GAIA, TROPOS, OMACS, AGR... /
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e Decomposition is often suggested, but no
rigorous process or guidance to recombine sub-
organizations

e Designers generally handle complexity of large
organizations based on intuition and
experience, leading to ad-hoc designs that are
difficult to maintain

e \We need to provide an effective and systematic
design for such systems

o /
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e We propose the use of reusable multiagent
organizations which provide services at the
organization level

e We rigorously specify the key concepts that
allow the design of reusable OMAS

e We formally define the composition process
through which reusable OMAS components can
be composed to build larger organizations.

o /




/Organlzatlon Model

e Organization Model for Adaptive Computational
Systems (OMACS)
® Metamodel for agent organi zations

® Structure allows multiagent teams to autonomously
reconfigure at runtime

e An organization is comprise of:

a set of capabilities required to play the roles
a set of agents who are assigned to roles in order to
\ achieve organizational goals

a set of goals that the organization need to accomplish
a set of roles that must be played to achieve the goals

/
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e Two main models to represent an organization:

® Goal Model: Goal tree capturing AND and
OR decompositions of organizational goals

® Role Model: Graph of roles connected by
protocols




/Example= Cleaning Service

e XML service specification

<service name= Cleaning>
<operation name= clean>
<connector>
<protocol>clean_protocol</protocol>
<event>clean event(area) </event>
</connector>
<conditions>
<pre> The area is accessible </pre>
<post> The area has been cleaned </post>
</conditions>
</operation>
</service>




/Example= Service Provider

AssignArea
(Sub_Area)

Clean
(Sub_Area)
=

Divide Area
(Area)

Deep Clean

Vacuum
SUD A ) (Sub_Area)
Sweep precedes Mop
, (Sub_Area) (Sub_Area)
Leader i
e Sweé er Frotocolt, Mo / er Vaculumer
Divide_Algo .p A
<<provides>> || <<requires>> <<requires>> <<requires>>
Cleaning.clean Sweep Mop Vacuum_Cleaner

Clean
_Protocol
& e Entry connection points
® Entry Goal: used to initiate the operation

\ ® Entry Role: used to interact with the serviy




/Example= Service Consumer

(cargo)

(Cargo)

Manage Airport
Perform Cargo
Inspection
Screen All 'A' e f_or
Inspection
Cargos

Dispose
Trash

e EXit connection points:

Scre‘ener Transporter Trash Collector
<<requires>> <<requires>> <<requires>>

Radiation Object_ Obiject_

_Detector Transportation transportation

® Exit Goal: goal from which the event is generated

\ ® Exit Role: Role that requires the operation.

Janitor

<<requires>>
Camera
<<uses>>
Cleaning.clean

Clean
_Protocol

/




/Composltlon Process

Points

Exit Connection Connectors

Entry Connection

Exit
Goal
uses

Operation 1
Exit
Role
Service

Consumer Exit
Goal
uses

Points
Request
Event
provides PSer_\éice /
Operation 1 o
Interaction Entry
Protocol Role
Request
Event
provides Service
Operation 2 Provider 2
Interaction Entry
Protocol Role

Operation 2
Exit
Role

request event

Interaction protocol.

e Consumer organizatio ns can invoke the operation via the

e Consumer and Provider organizations can interact viathe




Example: Composite Organization

(" Generic Root

I

Manage Airport

Operate Sanitary
Maintenance

Perform Cargo

(cargo)

Inspection Divide Area AssignArea Clean
S %N (Area) (Sub_Area) . (Sub_Area)
Clean_event /
creen A Inspection (Area)
Cargos P

J Deep Clean Vacuum
i (Sub_Area) (Sub_Area)
] (Sub_Area) Sub_Area

Screener

Transporter

<<requires>>
Radiation
_Detector

<<requires>>
Object_
Transportation

Trash Collector

Janitor

<<requires>>
Object_
Transportation

<<requires>>
Camera
<<uses>>
Cleaning.clean

Leader

Sweeper

<<requires>>

Divide_Algo
<<provides>>
Cleaning.clean

<<requires>>
Sweep

Mopper

Vacuumer

<<requires>>
Mop

Clean

A

_Protocol

}

protocol1

<<requires>>
Vacuum_
Cleaner




/C:oncluslon

e Our approach facilitates the development of complex
OMAS by developing reusable organizations

e We describe how to design such organizations so
that they expose the appropriate interfaces

e Our composition process merges compatible
multiagent organizations into a single organization

e Future work: Methodological support

® AgentTool Il (http://agenttool.cis.ksu.edu/)
® Organization-based Multiagent Systems Engineering methodology

\ (http://macr.cis.ksu.edu/O-MaSE) /
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/Organlzatlonal Service Metamodel
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e A service Is a logical entity that represents a
coarse-grained multiagent functionality.

® XML-based specification contains a
description of what the service proposes and
a specification of each operation provided.
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e An operation as a set of application-specific
organizational goals that an organization needs
to achieve in order to reach a desired state

e A connector Is represented by an
<event,protocol> pair.

e Connectors provide the “glue” that binds
consumers and providers together

o /
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e A connection point is composed of a goal-role pair

e Entry connection points:
®* Entry Goal: used to initiate the operation
® Entry Role: used to interact with the service

e EXit connection points:

® Exit Goal: goal from which the event is
generated

® Exit Role: Role that requires the operation.

o /




/Servlce Providers /| Consumers

e autonomous multiagent organizations that
provide or use services

e Composition of compatible components results
In a valid composite organization




