Sistemas Multi-agentes

Andamento do
Trabalho

Apresentacao: Karen da Silva Figueiredo

Instituto de m

computagélﬁ



Introducao

- Area de Interesse: Modelagem e

validacao de Normas

» Estudo realizado: normas para SMA,
linguagens de modelagem e
metodologias que abordam normas para
SMA.



Introducao

« AORML
e MAS-ML
« NORMML

« TROPOS / SECURE
TROPOS

 MOISE / MOISE+
« OPERA
e NORMATIVE BNF

AUML
ANOTE

AGR (AALAADIN) / AGRE /
MASQ

GAIA + ROADMAP / GAIA
v.2 / GAIA + AUML




Introducao

Auséncia de
publicacoes

recentes;
Nao abordam
normas;

>

UML
NOTE

AGR (AALAADIN) / AGRE /
MASQ

GAIA + ROADMAP / GAIA
v.2 / GAIA + AUML
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MASQ

» Framework para modelagem organizacional

baseado em quadrantes

Interior-Individual (I-1) Exterior-Individual (E-I)

Subjectivity Objectivity

<mental states, emotions,

<agent behavior, object, process
beliefs, desires, intentions,..> 9 10F, Object, p !

physical entities >

Interiority Exteriority
Interior-Collective (I-C) Exterior-Collective (E-C)
intersubjectivity Interobjectivity

<shared knowledge, social norms,
conventions, ontologies,
collective representations>

< Environment, organizations,
reified social structures, social
facts>

Noosphere Sociosphere (social structures)
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MASQ

* Interpretacao das normas |

Il E

I should stop

Obligation F_ || Traffic-light

to stop with light=red | (¥
\\ 4
[ “ ]
I ! |
: Cultural interpretation
; 1 1
I 1‘ ' G Roads (physical space)
I \ ! z

ontology

Drivers culture (cultural space)



MASQ

* Interpretacao das normas Il

As a policeman, N < Analise

I must send a fine

Violacao da norma dispara a sancao.

Infringement=
obligation to
send a fine

A driver go
through a red

light

S

i

N, |

| interpretation

Cultural space

Society

uma norma.



MASQ

» Formalizacao

B = OPIc
/ﬁ (Pf\

Obrigacado/Permissao/Interdicao

Acao

Expressao
condicional
(true/false)

» Nao € um dos objetivos do framework
abordar normas de forma aprofundada,
e sim mostrar como 0s conceitos de
normas podem ser utilizados dentro do
framework



GAIA

» Metodologia para analise e design de SMA

equirements
atemnent
roles model mieractions analysis
model

- - - acquaintance -
agent model services model HehuTE design
model




GAIA

» Modelo de Papéis

Role Schema: COFFEEFILLER

Description:
This role involves ensuring that the coffee pot is kept filled, and informing the workers when fresh
coffee has been brewed.

Protocols and ..-ir:ti\-'itics»'\
Fill, InformWorkers, CheckStock, AwaitEmpty

-w reads supplied coffeeMaker |/ name of coffee maker

coffeeStatus /] full or empty
changes coffeeStock /] stock level of coffee

' Responsibilities
Liveness:

COFFEEFILLER = {( Fill. InfformWorkers. CheckStock. AwaitEmpty)®

Safety:
o coffeeStock > (0




GAIA

» Modelo de Interacao

e Propdsito
Hetacor
(offeeFiller | CoffieaMachine

supplied coffeeMaker §— Entradas

Fill coffea machine < Processo

ofesStock < Saidas

i e




GAIA

» Modelo de Agentes
CustomerenviceDmgionAgent  VetCustomerAgent  NetworkDesignerAgent
J NUumero de

3.10 1.10=— instancias do
agente

Customertiandler ~ (uotelfanager  Customerletier  NetworkDesigner

N

Papéis



GAIA

 Modelo de Servicos

Srvice [npuis Ouiputs

Pre-condition Post-condition

dizin qustomer 1e-  awromerDesails ciistomerRegulmements

QUIrEMments

vet customer aigtomerDetalls rditRaiing

» Modelo de Acquaintance

[FUe Fué

customer vatter available  creditRating £ nil

CustomerAgent

CustomerServiceDivisionAgent

¢ ;

VetCustomerAgent MNetworkDesignAgent === LegalAdvisorAgent




GAIA + ROADMAP

» Hierarquia de Papéis

-7
S !

1

b ik




GAIA + ROADMAP

» Novo modelo de Papéis

Role Schema: Suppliex

Descrption:

The role of proposing a service and/or good in the * Auvction™ model (the role of the agents
class Sellexrs).

T ——>Sub-Roles: Marketing, Sales, Sservicestatft [fsub-roles

e N

separacao

Enowledzse: Sales History /Ahistory of previous sales
Mlarket Tremnd Shknowledge on thie cinrent market demmands
Eesponsibilities:
Liveness: Supplicecr = {({(SellSerwice | Preparation) ™
SellServicse = ServiceProposal .o Receiwvelpprowal

Safety: 1. Profit Ddargim( offer definition ) == /0% during SaviceProposal

2. Customer Awareness ( offer definifion ) >= 30 2 dwuring Preparation
involves Wlmlketing . Safetyl

SGoals:

FProfitGoal = Max. Profit NMargin duwwing ServiceProposal
CusGoal = MWlax. Customer  Awareness duwing Preparation

invelves hlaketing . CusGoal

L According to Prionitize ()

Protocol and Activities:
SermaceProposal imvolves Sales . MakeProposal,
Receive Approval imvelves Sales . FecerveApproval,
Preparaton involves Marketing . Research and ServiceStaff . CreateService

Pernmissions:

Changes offer defimibion /fsermvice and/or good proposed

Changes DNMNarket Trend during Preparvationn Smodify a knowledge component

—> Changes This Role . Protocols during Preparation /fallow reflection on all protocols of

Athas role; self-modification




GAIA v.2

 Inclusao de regras organizacionais na etapa

de analise e design

» Representam responsabilidades da
organizagao como um todo

o Liveness rules: como a dinamica da organizacao

deve evoluir com o tempo

- Safety rules: invariantes que devem ser mantidas

na organizacao independentes do tempo



GAIA v.2

» RO podem ser globais ou especificas

» Exemplos de RO:

> O papel de autor de um artigo x, também n&o deve executar o
papel de revisor do mesmo artigo x.

—(RevIEWER(paper(x)) | AUTHOR (paper(x)))

> O revisor sO pode enviar a revisao do artigo, apos receber o
artigo.

ReceivePaper(Reviewer(paper(x)))) — SendReview(Reviewer(paper(x))).



Metodologia adotada

» Analisar os seguintes conceitos de cada
linguagem/metodologia com relacao a

normas: o Criacao de uma norma
o Obrigag@es o Cancelamento de uma
. norm
- Permissoes orma |
- Proibicoes - Troca de entldade.a qual
, , uma norma se aplica
o Entidades envolvidas L L
o - Restricao de ativacao da
ecursos norma
> Tipos de contexto - Qutras invariantes x
> Violagcoes Normas
> Sangoes > Validacdo das normas

- Notacoes graficas



Proximos Passos

» Continuar estudando linguagens de
metodologias que abordem normas para
SMA.

» Elaborar um survey, comparando as
caracteristicas de cada uma com
relacao aos conceitos relacionados a

normas.
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