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Our motivation for this work is to bridge the gap between design
and implementation of agents.

Domain concepts at high level of abstraction.
Generation more or less automatically implementations from design.

Model Driven Engineering (MDE)

To specify a Multi-Agents System (MAS) in a platform independent
metamodel (PIM).

To transform automatically to a platform specific metamodel (PSM).

Domain model

Implementation
model
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. Introduction
Several recent works uses MDE
ideas to enhance agent
development process. DSMLAMAS
PIM4Agents PIM
Domain Specific Modeling - 5
Language for MAS (DSML4MAS) |
PIM4Agents med | M
M2M and M2T transformations _;-- ----------------
JACK JACK E_
JADE - CODE =
DSML4MAS Development —

Environment (DDE) Tool
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. Introduction

What is the cost of including a new AP in this proposal?

Define a new M2M transformation rules (to the target
metamodel of the new AP)

Define a new M2T transformation rules (to code provided by the
API of the new AP)

This is a very complex task:

The metamodel of the target platform must be available.

Sometimes the target metamodel is not specified completely.
An expert in transformation languages

Deep knowledge of the target implementation framework.

ATLE  Z5

AOSE, Toronto May 2010 5



R 2 Introduction

To simplify the transformation process, we propose to
transform PIM4Agent to Malaca.

PIM4Agents as PIM

It is possible to represent concepts from different agent types.
It is easy to specify MAS for different domains.

The DDE Tool helps to specify different views of MAS.

Malaca as PSM

A platform-neutral specific metamodel (PNSM)

Execution on top of any FIPA compliant platforms
MAD Tool
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From PIM4Agents to Malaca
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One simple plug-in per AP

DEMLAMAS Qur Approach
sgends
PIM =
PIM4Agents | PIM4Agents R 5
i o I 5 @ Bis automatically
= o generated trom A
PSM
JACK Malaca
|||||| T E) e o 3 i L) R
O v ﬁ.“ P BeSN
JADE[| JACI{ = JADE [|FIPA-OS|| JACK Only one
copl = [plug splPlug-inlleiug -] Cgey of
transformation

rules !!!
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From PIM4Agents to Malaca

The internal architecture of a Malaca agent represents

separately application-specific functions from extra-
functional agent properties

Better internal modularization

Based on the composition of components and aspects
(e.g. distribution aspect)

Malaca is based in two XML-based domain specific
languages.

MaDL

Description of the agent architecture in view of the agent
functionality and the agent interaction

ProtDL
Interaction protocol
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Transformation rules

MR1  Protocol

MR2  Actor

MR3  MessageFlow, MessageFlow
MR4  MessageFlow, MessageFlow
MR5 Plan, String

MR6  Activity, Activity

MR7  Activity, Activity

MR8 InternalTask

MR9  Split

MR10 Protocol, Organization
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RoleDescription
StateTransitionRule
TransitionDescription
RoleDescription
StateTransitionRule
TransitionDescription
ProcessComponent
ProcessComponent
Protocol
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( From PIM4Agents to Malaca

Interaction viewpoint
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1D i 5ring HextState ; String

=roleDescription roleMame="Responder"=

=finiteStateMachine=

=ztateDeclaration=

=state-Begin=istate= TE;I:DCriiSCSPiDCESSb
:32:::22:?:;;;511315; ﬂsent_ihdessage messagelD="SendCFP" =
=state=writePaper=satate= J : E'?;Erglsc;:ucess:
=finalState=End=final=tate= - o

=l=tateDeclarstion= j =ftranzitionDescription=

=ztateTranztionFule currerrtState-\'B{egm" nexd=tate="wWritePaper" name="=TRule Begin {0 WritePaper"=
=imput value="value" iD="Input Type STRule Begin to VWwitePaper" type="MESZAGE" =
=gxecuteTransition value="value" iD="ldertifier Tvpe STRule Begin to WritePaper' -
=lztateTranztionRule=
=ztateTranzitionFule currert=tate="wWritePaper" nexd=tate="End" name="STRule WritePaper to End"=
=input value="value" iD="Inpt Type STRUle WritePaper to End” type="EVENT"!=
=gxecuteTransition value="value" iD="ldertifier Type STRUle WritePaper to End"f=
=fztateTranstionFule=
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From PIM4Agents to Malaca
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ReceivePaper | None
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=stateTranstionRule currert=tate=""ritePaper" nextState="End" name="STRule VtiteFaper to End"=
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Some PIM4Agents concepts cannot be mapped to
Malaca.

Organization

Some Malaca concepts cannot be mapped to
PIM4Agents

Functionality

& Malaca Editor &3 =5H

Component Description
Ontology ID: Forecas tService
Interface Description

Href: ForecastService
Notation: owl-s
Deployment Info

Href:

Notation: WebService

Implementatiol http://map.lcc.uma.es:19592/WeatherWS/WeatherWSService?WSDL ~ »

| Ok

Agent Description XML] i
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Discussion

Generated JADE code

For 1 protocol and 2 plans the DDE Tool generates 22
java classes.

MAS structure
Functionality added as standard Java code.

Code is not optimized
FIPA protocol templates

AOSE, Toronto May 2010 17



|

G I 3 U M

Outline

Introduction

From PIM4Agents to Malaca
Discussion

Conclusion

AOSE, Toronto May 2010 18



G I 3 U M

Conclusion

This paper presents a MDE approach to develop MAS
using PIM4Agents as PIM and Malaca as PSM.

We have defined mapping rules to generate a set of
MaDL/ProtDL files that can be used to deploy and
execute Malaca agents.

The derivation of agents for new APs is enhanced in this
approach, since it is accomplished by simply selecting
the appropriate distribution aspects.
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( Questions

Thank you for your attention
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