Dynamical internal and external organization in MAS by swapping agent internal components

Francisco C. Cuadrado

Dpt. Informática. Universidad Carlos III de Madrid

Avda. Universidad, 30

28911 Leganés, Madrid, Spain

Phone: +34 91 624 9116 cuadradofc@scalab. uc3m.es

José Manuel Molina

Dpt. Informática. Universidad Carlos III de Madrid

Avda. Universidad, 30

28911 Leganés, Madrid, Spain

Phone: +34 91 624 9116 molina@ia.uc3m.es

ABSTRACT

Adaptability of the individual agents and the subsequent evolution of th e agent society seems to be necessary for agents to operate with true autonomy in every time more complex and unpredictable environments. This adaptation process is original and successfully achieved by means of the new agent dynamical components, and the application of evolutionary computation principles to the previous dynam ical structure of the system.

Keywords

Agent dynamical components; Energy; Multi - agent system; Evolutionary computation .

1. MULTI - AGENT SYSTEM STRUCTURE

AND EVOLUTION PROCESS

Multi - agent system s (MAS) have a normal process of adaptation to the environment and to the conditions of the issue they have to deal with. It begins with a process of individual agent adaptation by means of the new agent dynamical components

(ADC) , whi ch are the agent dynamical internal structure (ADIS) for the agents, and the agent dynamical external structure

(ADES) for the MAS. The ADIS´ dynamical components are the agent slot (AS) and the agent extension (AE) . An AS is a general - purpose agent interf ace that is common toall sloter software agents. An AE is an independent and exchangeable agent component, that assembling in an AS implements a unique functionality. The ADES´ structure is organized in planes and cubes . The agents are organized in planes , which deal with a particular issue to be solved. Acube is formed bysets ofplanes and it constitutes the agents´ sub - world. On the other hand, the evolutionaryperspective of the model introduces the concept of energyas cornerstone. Three are the ener gies associated with the system. The Agent Adaptation Energy (fit i ) is a general level of suitability(or fitness) ofthe agents. The Energy from the AE

(eae t ot ) depends on the AEs assembled bythe agent. And the AE

Energy (ke x ) is constant and associated toeach AE.

AMAS consists in a set of n agents, {a i } 1..n . An agent has got m

AS, {s i } 1..m , where it can be inserted the same number of AE,

{e i } 1..m

. There is a series of p problems tobe managed bythe

MAS, and it is done bymeans ofthe AEs existingin the system.

Each AE implements its own functionality fnc in order tosolve a problem p j , that is e

(fnc)(pj) . The ADIS properties allow two individuals of the agent societyto have AEs with the same functionality. However it is not possible to have a sloter software agent with two AEs managingthe same problem, although they implement different functionalities. That is,

$ s i =e (fnc)(pj) Ù

~ (( $ s i´ =e (fnc)(pj)

) Ú ( $ s i ´´ =e (fnc´)(pj)

))) . Initially, to manage a

collection of p problems there is a stochasticdistribu tion of p

AEs amongthe agent society, and an adjustment of the energy

levels. As the system evolves, the agents incorporate new AEs to

satisfythe requirements ofthe problems. This AE swapping

implies that the energyparameters eae t ot and fit i of the age nts are

modified with the new energyfrom the AEs, ke x . Followingthis

evolution process, next time it was necessarytosolve a problem

p j , the most ideal individuals to doit will be those including the

appropriate AE, e (fnc)(pj)

, and have got highest lev els of energies

eae t ot and fit i . Those agents of the MAS that are not working on

this problem constitute the ideal targets tobe applied the same

described process, but attending to other kind of problem p k , on

which theyare a most favorable alternative t o be elected,

presenting appropriate AEs and the most adequate levels of

internal energies. Therefore, bymeans of swappinginternal

ADC, the agent communityreallyevolves towards some more

specialized aggregations ofagents that have learnt and have

beco me specialists managingcertain kind of problems.

The model has the feature ofobtainingnew individuals when

needed in the MAS, in order to accomplish the requirements of

the system. To generate these new agents it has been followed

the three main phases ofthe EC. The evaluation of the fitness

inherent to the individuals is done attending to the energylevels

associated to an agent. The selection of individuals considers as

candidates tobe crossed those agents with appropriate agent

energylevels. And fi nally, for the reproduction phase the

selection is carried out employing a 2 - member tournament

method. Therefore, the selection chooses for the new agent one

or more AEs, and the energies associated tothe new individual is

calculated from the parent byme ans of an equation. Hence, there

is an adaptation and evolution process emerged in the agent

society, and consequentlyit is produced a process of agent

learning in the MAS.

Permission to make digital or hard copies of all or part of thiswork for

personal or classroom use is granted without fee provided that copiesare

not made or distributed for profit or commercial advantage and that copies

bear this notice and the full citation on t he first page. T o copy otherwise, or

republish, to post on serversor to redistribute to lists, requires prior specific

permission and/or a fee.

Agents ´01 , May 28 ˘ June 01, 2001, Montreal, Canada.

Copyright 2001 ACM 1 - 58113 - 000 - 0/00/0000�$5.00 .