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Main Objectives

o Our Work builds upon

e The Gaia Methodology for Agent-Oriented Analysis
and Design

e Java Agent DEvelopment Framework (JADE)

o Achieving

e a roadmap for implementing Gaia models using
JADE that allows for

e a complete methodology for MAS development
using Gaia for analysis and design and JADE for
implementation

o Target audience:

e AOSE researchers

e MAS developers
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Roadmap Presentation

o First create the Gaia models

Role: SocialType (5T)
Description: It requests agents that perform specific services from the DF. It also gets
acquainted with specific agents.
Protocols and Activities: EegisterDF, QueryDF, SaveMNewfAcauaintance,
IntroducelNewAgent.
Permissions; create, read, update acquaintances data structure.
Responsibilities:
Liveness:
SOCIALTYPE = GetAcquainted. (MeetSomeone) ®
GET ACQUAINTED = RegisterDF. QueryDFE. [IntroducelNewAgent)
MEETSOMEONE = Introducelew Agent. SavelNewAcquaintance

Safety: true
; IntroducelM ewAgent
ST ST
A new agent White and yellow page
is intantiated information of the
EventsHandler Personal Assistant TravelGuide initiator

0.* 0.* 1
EventsHandler TravelGuide
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Roadmap Step 1

o Define all the ACL messages

e use the Gaia protocols and interactions
model

e Use an ontology editor like the bean
generator for the Protege tool in order
to graphically design and implement
the messages content

e complete ACL messages definition in a
document (performatives, protocols,
etc)
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Roadmap Step 2

o Define the needed data structures
and software modules

e use the Gaia roles and agent models

e create the activities refinement table

o Define algorithms and data structures
used by all activities

e use UML class diagrams in order to
define the data structures
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Roadmap Step 3

o Decide on the implementation of
the safety conditions of each role

e It might influence all activities of the
role

e Handling a safety condition failure
includes two actions:
o determine the impact on possible running

activities and the handling strategy (i.e.
reply with a FAILURE message)

o act in order to restore the safety condition
(i.e. message to the administrator)
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Roadmap Step 4

o Define the JADE behaviours

e use the Gaia roles model along with the
activities refinement tables and the ACL
definitions

e bottom-up implementation strategy

e Use state diagrams in order to model
FSM-like complex behaviours

e initialize common data structures of
more than one behaviours at an upper
level behaviour
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Roadmap Step 5

o Reuse your code:

e Use behaviours as components for
implementing roles

e Use roles as components for building agents

o Use agents and the services that they
offer as components within larger
systems

e Later you can use the Gaia services model in
order to test/verify system functionality
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Roadmap Step 6

o Finalize agents implementation
e Initialize all agent level data structures

e At the setup method of the Agent class
add all behaviours, which implement
the roles that the agent aggregates, to
the agent scheduler

15 April 2004 N. Spanoudakis - AT2AI4 - Vienna 10



Demonstration

o Bottom-up, modular development

approach

Role: SocialType (5T)
Description: ...
Protocols and Activities: ..
Permissions: create, read, update
acquaintances data structure.
Responsibilities:

Liveness:

éi::lfetjfi

Role: Personal Assistant (PA)
Description: ...
Protocols and Activities: ..
Permissions: __, read acquaintances data
structure.
Responsibilities:

Liveness:

public class Personalissistantligent extends Agent {
fideclare agent level data structures
protected Acquaintances contacts = null:

protected void setup(){

ffinitialize agent data structures

contacts = new Acquaintancesi();

ffactivate SocialType and PersonaliAssistant behaviours
addBehaviour (new SocialTypeBehaviour (contacts, ...)
addBehaviour (new PersonalissistantBehaviour (contacts, ...)1):

¥
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Demonstration (cont)

o We developed
complex
behaviours
using state
diagrams that
mapped easily
to JADE
FSMBehaviours

Role: Personal Assistant (PA)
Description: .
Protocols and Activities:
Permissions: .
Responsibilities:

Liveness:

WHEREAMI = DecideOrigin

[GetPOlsInfo] [DecidePOITypes.

[ProzimitySearch. DecidePOls,
[GetPOlIsInfo. GeocodeRequest]]
CreateMap] RespondToUser

ééfety:
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Demonstration (cont)

POI types and history (knowledge) then use Profile POI types

Filter according to requested If POI types are not requesteﬁ

o We developed
complex HE[Q?;TQZ o
behaviours
using state
diagrams that wommatesror{%il“:i‘jiﬂifjifffiif;i’f i
mapped easily s st ool P05
to JADE “

FSMBehaviours

REQUEST POIS_INFO_STATE

cted]

GEOCODE_POIS_INFO_SIATE

[Origin is in coordinates format]
[No origin specified)]
REQUEST_POIS_STATE

Ol types |nc|uded in request]
[No POl types included in reques

RESPOND_POIS_AND_SELECT_POIS_STATE

[Unsuccessful Geocoding] [No POls found]

[Selected POls info returned]
REQUEST_LOCATION_MAP_STATE >

[A map is requested]

[No map was requested]
RESPOND_LOCATION_MAP_STATE

A

H RESPOND_WHERE_AM_| STATM
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Demonstration (cont)

Role | Activities Data Description
Structures
o We developed Read |Update
PA |DecidePOI | user profile - if
com pIeX Types |user request UserRequest. POITypes. length>0
behaviours then
. ReguestNearkbyPOIs
US|ng state Eiserrr{efquest.POITypes}
. el52 1
dlag rams that UgerProfile. POITypes. length>0
H then
mapped eaSIIy RequestNearkyPOIs
(UserProfile. POITypes)
to JADE
FSMBehaviours CreateMap

package image.agents;
import jade.core.behaviours.5implebBehaviour;
import jade.core. Agent:
public class FSHChildBehaviour extends SimpleBehaviour {
protected boolean finished = false:
protected int onEndReturnValue:
public FSHChildBehaviour (Agent a) {
super (a) ;
H
public void action() {}:
public boolean done() {
return finished:
}
public int onEndi){
return onEndReturnValue;
}

H
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Demonstration (cont)

O We developed package image.agents.Personalizedissistant:

Complex public class PARequestPOIsBEehaviour extends F3MChildEehawiour
behaviours public FARecquestPOIsEehaviour (Agent a, Wector selectedPOITypes,
ACLMessage userRecquest, UserProfile userProfile, int fail,
US|n state int pois selected, int no pois selected] |
g Super (a) ;

diagrams that | |-
mapped eaSI|y public void actioni() {
tO JADE f/if UserBequest.POITypes. lengths0

S 4 Then RequestNearbhyPOIs (UzerRequest.POITypes)
FS M Be h avi O u rS /felse if UserProfile.POITypes. lengths0

fithen RequestNearbhyPOIs (UzerProfile.POITypes)
fielzse CreateMap
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Image project case study

o We successfully implemented a
complex system with
e 7 agent types
e ~80 behaviours
e ~900 Kbytes of source code

o In one year

o within a larger project that
presumed interaction with 3 other
software systems
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Image Use Case
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Conclusions

o The roadmap

e can be considered as an agile
development process

e allows for top-down design followed by
bottom-up implementation

e can model and use components in the
form of agents and roles/behaviours
o The roadmap was used for MAS
development in a successful case
study
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Future Work

o Use the roadmap for developing
MASs in projects
e IM@GINE IT (IST 508008)
e NEOGNOS (PRF 39/2002)

o Develop a CASE tool for MAS
analysis, design and implementation

o Expand the roadmap to include the
full software development life cycle
(add the requirements phase)
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