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A Generic Platform for a Multi-Agent Systems
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Abstract— The main goal in this project is to define and These tasks justify the use of development environments that
implement an evolutionary and generic platform for multi agents helps the designer by providing him with tools and models
systems (MAS) simulation by an agent-based approach. This already developed on which he can rely.
paper describes an architecture conceived and developed in this thare are a number of multi-agents models that can be

area. lts principle consists of dividing and modelling a mult independent, competitive, complementary or incompatible.
agent system to as many agents as necessary, an organisation an o
he combination of several models to construct a complex

an environment. A designer or a programmer builds its o = - h
application by making a choice of the necessary agents, by coding application is a non tr|V|aI_ problem. Most environments exist
their processing around a processing model and by associating Jade [3], FIPA [8], Madkit [9], Zeus [10] are founded on a
them around integration architecture, and then by coding non main model, what avoids the problem of consistency between
generic agents. This on agent based approach, conceived around models but restricted the categories of applications to those
a core to which we can add and develop thematic software layers, targeted by the model. Some recent environments such
enhance the modularity and the genericity of developments \yOLCANO [11] introduced the idea to use a model of
allowing their reuse in future developments. This characteristic  ¢,mponent to express the dependences between models and to
distinguishes our platform from other existing environments for combine them
being not only independent from any other particular multi- . ) . . L
agents model but it offers a generic models’ library as well. Th's_ paper proposes a generic platform used_ in a _d'St”bUted
environment. It has been conceived for the simulation of the
Index terms— Multi agents systems, simulation, distributed Multi-agents systems, and based - itself — on the agents
intelligent platform, integration architecture. approach, and by the way answers to needs, in trials,
development and implementation of the MAS applications.
We will show how this architecture allows us to implement
I.  INTRODUCTION different execution policies able to coexist inside one only and
same simulation.

The on-agents based approach adopted is presented then in the
Currently the computer systems are more and more comple

ften distributed s d ituted of soft Lection 2, the platform proposed for the simulation of the
often distributed on several sites and constituted of software lr'ﬁulti-agents systems is discussed in section 3. The section 4
interaction between them or with human beings. The need

poses an illustrative example of application by giving a

use _the technology agents become obvious and the ev_olutio focess of an application’s simulation achieved through our
in this area are remarkable. In this context, the conception a btform

the development of a multi-agents system (SMA) are comple

problems because they require taking into account several

parts of the system that can often be tackled under different II.  ONAGENT-BASED APPROACH
angles. The designer must first identify the set of the problems

then to solve, and then find some multi-agents models for the
resolution implement them and then integrate them in
coherent system.

th this part, we will give some basic and well-known
rchitecture’s model to illustrate our approach in terms of
agents and multi agents systems.
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are processed by its behaviour (intern); to produce, via its
effectors, actions on the environment (ex. moving, taken of
ball or object, deposit of pheromone. . .). The general model of
a situated agent follows the cycle as follows:

I1l.  DESCRIPTION OF THE PROPOSED PLATFORM

The platform should not be limited to a type of specific MAS

sensors> behaviours-> effectors and should remain generic and expandable, so we chose a
modular approach: The core only structures the application and
Therefore, the abstract architecture model in figure 1. these are the modules that provide some functions to the

application. So, for a particular application, only the necessary

p— — modules are invoked and are used.
E
5 N : In this way the MASSDIP platform (Figure 3.), remains the
© I—'—'Behamrl ! etoviors s fastest and lightest possible by avoiding any useless code
: Shemer . charged in memory. At the same time it can adapt to different
i e ’_‘—’\__I:lf_’ . types of MAS thanks to the addition of suitable agents. In
. Behaviors  Behaviora o counter part, being intended to a “professional” use, the
s r platform requires for its use, some skills in Java programming.
Behaviour 5
------------------------------- 3! Package : user
Agent
ik ) . o
Figure 1. General architecture of a situated agent [18] User ‘ Application |\ ﬁ;ﬁﬁfﬁf fjg:flfg f;::t'-n
Layer ©
B. Multi agents systems 9 g -"|’"|" "“'|‘
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Emergence of — Constraints Figure 3. A functional architecture of the platform MASSDIP
functionalities and goals

Agents The platform is conceived in three layers, each can be
modelled by a package: A central part (package easyAgent), a
_ . o modules part (package easyAgentModule) and a user part. It is
Figure 2. Analysis levels of a MAS application [18] to note that the central part can be compiled regardless of the
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modules part and the user part. In the same way the modulBs The modules agents

part can be compiled without the user part. If the core ensures organizing and structuring the application,
A. Thecentral part thett.modules pr(f)vide thg I.megms to a;:hieve it. It r_equires the
. : . setting up of specialized agents, regrouping some
The central part is designed in two packages: kemel and agsn erd?apengent clasges these clg('];\sses sho%ld Fi)mglement or
interfaces. The package kernel is intended to integrate ﬂ%extend the interfaces, or the classes defined in  the

system code of the platform. This package is in charge of theeaf,yAgent.agent packages or easyAgent.core.message. The

management of the modules and agents. The_ package a%&flsses can be mainly managers, displayers or define bodies of
contains all interfaces and abstract classes that it is necessar)ébo

redefine in the modules and the part application ecific message to the module.
X part app ) . The package easyAgent.agent.manager has two interfaces :
The package kernel consists of three important classes:
- IAgentManager
- Master agent (Masteragent),

- Interactions agent (Message) - IspaceManager
. gent (Message), These interfaces that inherit IAgent and |AgentContener and
- Display agent (MainWindow).

must possess a means therefore to contain the agents that

record themselves. The definite classes should, of course,

» MasterAgentis the main agent of the platform that managesyefine 4 apstracted functions of these interfaces, but it is to

all the application. It is the class that manages all th.‘?lote that a Group class IAgent and IAgentContener have

application. MasterAgent is a singleton and we can recover 'Eﬁready been defined in this package, defining all these

process thanks to the function getinstance (). Iv'""Ster'A‘ge‘f‘\Bnctions of the classic manner of use and using a TreeMap in

contains several functions allowing to start the simulation, t hich it arranges the agents that are recorded themselves, one
stop it and to leave the program that is respectively start( an recover these agents then from their name, or in the

stop() and quit(). MasterAgent possesses an lAgentManager thabetic order of this one. We can extend Group therefore

de{gulft Itt:at ﬂ\i/f is pofssib:_e tod ipform by bthteh and can only redefine the specific functions to the module.
setDefaultAgentManager() function and to recover by rhe displayers must implement interfaces IDisplayer of the

getDefaultAgentManager() function. easyAgent.agent.displayer package, if they must only display

MasterAgent forks also a window that it is possible to recovey agent, they can implement IAgentDisplayer. They must

by the function getMainWindow(). The modules of display areyafine getComponent() and getGridBagConstraints() that

added automatically to the main window by the funCt'onreturn the element to display to the screen as well as the

addD-isplgyer(ID.ispIayer) .Of M asterAgent. constraints to place it in the GridBagLayout of the main
* MainWindow is the main interface of the program. It placesinqow. The body of a message should implement

all IDisplayer on a GridBagLayout. The window managesiessageBody of the easyAgent.agentmessage package and
some Components. It lets some freedom to the programmefsy pe able to contain some attributes or no.

to implement the displays of the modules. The Components
are placed in a gridBagLayout. All IDisplayers must provide,
therefore the window with one Component and oner
GridBagConstraint.

Manager module
his agent consists of an AgentManager class that implement
IAgentManager and extends the Group class. It contains a

) _function run() that calls the function run() of each of its agents,
* Messageis the class that acts as envelope and post statigh ihe order of its TreeMap. If an agent returns false,

for the classes coming from IMessageBody. The constructq{gentvanager is interrupted by itself and returns false. A

of Message takes three arguments: process of this class is defined by the application as

- One IAgent witch is the mail sender. DefaultAgentManager by the MasterAgent.
- One IAgent witch is the recipient.

- One IMessageBody witch is the mail body - Message Displayer Agent

_ . This agent consists of an unique AgentDisplayer class that
The package agent contains all interfaces that must kfﬁ‘lplements IAgentDisplayer and extends

implemented by the different modules and agents. We will Caf&vax.swing.JTextArea. It is used to display an agents

keep the few Important interfaces: information in the main display window.
- Agent interface (lagent),

- Display interface (IDisplayer),

- Manager interface (IManager). * Message Displayer Module

This module contains two classes, Message and

. . MessageDisplayer.
We will note that the package agent contains a Group class t o clgss Mpesiage extends easyAgent.core.message.Message
implements I1AgentContener. The Group class records thgn ' ' X

agents that he contains in a TreeMap. In the same way t%;d replace it in the application so that any sent message is

i . " __displayed thanks to the MessageDisplayer.
E;iﬁzgfe?:l?ltilggnatll\;;ar?;gé?ent that records itself automatica essageDisplayer implements IDisplayer and displays the

messages in a textArea. The size of this one being limited, the
display is interrupted by itself but the application goes ahead.
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B. Description of the simulation process

* Positionning module agent The tools chosen to develop this platform pnea, html and
This agent consists of three classes : associated tools. The choiceja¥a is based on its well-known
'-t Sg_ac?ManagerZD: knows the place of any agent so to alloyyrtability and web technology suitability.

its display.

- SpaceDisplayer2D: displays the agents in their grid. i
- IMove: body of message that agent should send t
SpaceManager2D when moving.

i e o o Sieiondes Systs At

. -
(T

IV. EXPERIMENT

The aim of this project is the conception and the achieving of - SH
platform for multi-agents systems’ simulation. It is proposed, : L pe @
here, the description of a simulation process for a particular or wiaie knoire |
agents based application. e s ez || 1] | sty ¢ v o |
Consuer s ofjets | :
A. Description of the application to be simulated sy i |
Suppriver un obfat |
The example is about a simulation of a multi-agents system ¢ | :
a soccer team. (Figure. 4), designed as follows:

* Six cognitive agents: Who play the role of players, these
players are cognitive by looking to have enough informatior
on their environment (here the land) and to act according t
the different situations. So each player is able to see both tt _
ball and the other players, to know his adversaries and t [
react while taking in consideration all these information.
Also, as in a team of football, here the coordination and th b bl
communication are indispensable for a good progress of a_. .
operation.

Figure 5. User interface

» Two reactive agents: These agents will be the goal keeper, . .
the interest that these are reactive agents relies on the fatatzi?ce the designer creates the agents and objects to the number

that a goal keeper doesn't react before the ball is close to tﬁ@d type required to its application, he has available means to

goal. Therefore an agent that plays a referee's role will rea%feate the rules of behaviours and models of knowledge for

(to get ready to catch the ball) in the case where a ball wiﬁach of the agents. Finally, he can implement the I_og|c c_)f
enter in a given perimeter. Interactions by messages. The designer can start the simulation

and can refine his application thus by multiplying the scenarios

» An arbitrate agent: This agent supervises the behaviours 8¥ its implementation.

the other agents of the two teams in order to not to pass the
sides of the land. He is a reactive agent because he @
reacts on the event that is the exit of an agent out of the la

Figure 6. Simulation scenario of a soccer team

Figure 4. Example of MAS application to be simulated
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V. CONCLUSION
[6] Meyer D., Buchta C., «<SIMENV: A Dynamic Simulation

In this paper, we presented a distributed and intelligent ~ ENVironment for Heterogeneous Agents», Working Paper

platform intended to the simulation of the multi agents systems. ~ >F B, Nr. 100, August 2003.
This architecture is relatively original, because it is based on

the agent's behaviour and also by the fact that it is developed’] <« Enterprise JavaBeans », _
directly by the Java language. http://java.sun.com/products/ejb/index.jsp

«Foundation for Intelligent Physical Agents»,

These features offer interesting possibilities of genericit and[8]
" ! N9 POSSIHLL J d http://www.fipa.org.

combination. Besides, it is simple of use, distributed and

extendable, it provides as well as a precise control of the o
internal organization to an agent, witch is much valuable in (91 GUTKNECHT O., FERBER J., MICHEL F., «MadKit:

Une expérience d’architecture de plate-forme multi-agent
générique», PESTY S., SAYETTAT C., Eds,
JFIADSMA’00, St Jean-la-Vétre, Loire, France, Octobre
2000, Hermes, p. 223-236.

particular for the of multi-agent applications’ simulation field.

We think that there is no optimal architecture of agents; it
depends notably on the area of application considered and on
the needs. A general architecture (hybrid), as InteRRaP, that
tempts to reconcile and factorise at a time the cognitive!10] NWANA H. NDUMU D., LEE L., COLLIS J., « Zeus ;
architectures and the reactive architectures, is powerful but also A T00l-Kit for  Building = Distributed ~Multi-Agent
complex. To the contrary, our model of architecture is simpler; ~ SYystems», Applied Artificial Intelligence Journal, vol. 13,
it limits itself in fact to a model by layers, the efficient no 1, 1999, p. 129-186.
architecture remaining to be define by the designer.

[11] RICORDEL P.-M., DEMAZEAU Y., «La plate-forme
Our platform has been tested more especially on the VOLCANO : modularité et réutilisabilité pour les

applications of simulations developed within the EAS team of systémes multi-agents», Numéro spécial sur les plates-
the ENSEM. formes de développement SMA. Revue Technique et

Science Informatiques (TSI), 2002.

We hope to have been able to show some of its abilities. Its ) )
applicability to other types of trials and agents remained to[12] GUESSOUM Z., BRIOT J.-P., «From Active Objects to
experiment and to value. But the MASSDIP framework is in  Autonomous Agents », IEEE Concurrency 7,(3), , 1999,
fact generic enough, and it is especially about having a library P 68-76.

of agents and abstracted architectures appropriated to the typ«ﬁs] GUESSOUM Z.. OCCELLO M.. «Environnements de
o RS

of applications and architectures considered. g
Développement», BRIOT J.- P., DEMAZEAU Y., Eds.,
Principes et architectures des systéemes multi-agents, p.
177-206, Hermés Sciences Publications, Paris, France,
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