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Context

Modular architecture for self-adaptive agents i E

@ Aim : Increase the flexibility of computer systems
@ Approach : multiagent

@ autonomous agents!
@ open multiagent systems
@ agents must be adaptive

@ Proposal :

@ V3A, a component-based agent architecture

@ Design of self-adaptive agents

@ Vowels approach

@ Management of conflicts during the adaptation with argumentation
depending on the agent personality
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State-of-the-art
Rlc|u E:’"
Component-based agents P~ 000G ey

@ Adaptation= restructuring of the component assembly

@ The antinomic properties of the self-adaption :

@ the coherence, i.e. the behaviour of the assembly must be as expected ;
@ the automation, i.e. no human intervention.

Coherence
[Meurisse & Briot 01]
Ricordel & Demazeau 00]
(Grondin 06]
| Vercouter 04]
Automation
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Approach

Vowels Approach [Demazeau 95] o \00NE

During the analysis stage, we divide the problem according to the five
following dimensions :

@ Users. goals, preferences and constraints of users.
@ Agents. representation of the other agents.

@ Environments. observations perceived in the environment and the
representation of its physical laws.

@ Interactions. messages and interaction protocols.

@ Organisations. roles, norms, ...
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Usecase

Automatic booking of train in an ubiquitous

environment @dd[e[r] ]

user > org > ag > env

The train is automatically booked since the system can do it (org).
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Usecase

Automatic booking of train in an ubiquitous

environment @dd[e[r] ]

user > org > ag > env

The train is not automatically booked since it is too expensive (env).
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Overview

V3A agent architecture

Body
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Argumentation

Knowledge representation o\ O0NE

T Asm
KBuser | user(fi,r;) : motive « be(apisa,18) user(f1, ay, price, comm) :
user(f;,rp) : motive « be(london, 22) —pay(psa, aid, price, comm)

avec comm # 0

KBagt agt(fa, ra(ticket)) : buy(psa, sa, ticket,4,0) < accept(psa, sa, ticket, 4,0)
KBenvy | env(fs,r1) : be(apisa,18) « be(pisa, 17), ~ strike, take train(lipifi) env(f3,az(train)) :
env(f3, ra(train)) : take train(train) <« register(train, yes) register(train,no)
(£3,73(

f3,r3(train)) : take_train(train) < register(train,no)

env(fy,a;) :~ strike

env(fs,an) : be(pisa, 17)
KBint int(£s, ai(aids, ticket)) :
request(psa, aidy, ticket)

int(fe, r1(aidy, aida, ticket, price, comm)) : accept(aids, aid, ticket, price, comm) «— request(aid», aid1, ticket)
int(fe, r2(aid1, aid,, ticket, price, comm)) : —accept(aidy, aidy, ticket) <« request(aidy, aid1, ticket)

KBorg | org(f7,ri(train, ticket, price, comm)) : register(train, yes) « buy(psa, sa, ticket, price, comm),

pay(psa, sa, price, comm)

org(f7, ra(train, ticket, price, comm)) : —register(train,yes) < —buy(psa, sa, ticket, price, comm) org(f7, ai(price, comm) :
org(f7, r3(train, ticket, price, comm)) : —register(train,yes) < buy(psa, sa, ticket, price, comm), pay(psa, sa, price, comm)
—pay(psa, sa, price, comm)
pers pers(fy, fa,x1,x2) : prior(user(fi, x1),agt(f2,x2)) — int(f, x), org(f, x),
pers(fi,fa,x1,x2) : prior(org(fi,x1),env(fa, x2)) « agt(f, x), env(f, x),
user(f, x)
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Argumentation

Opposition calculus [Dung 95] with assumption-based

argumentation [Dung 07] L\_:;;.&G v Shp
motive motive
Defeat
register(lipifi,no),... -e=» register(lipifi,yes),...
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Dialogue-game

Dialectics between facets @id[[*[

motive
be(apisa, 18)

Body

f1 claim be(apisa, 18)
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Dialogue-game

Dialectics between facets @id[[*[

motive
be(apisa, 18)

Body

f> unknown
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Dialogue-game

Dialectics between facets @id[[*[

motive
bef{apisar18)
be(pisa, 17)
~ strike
take train(lipifi)

Body

f3 claim be(pisa, 17),
~ strike,
take train(lipifi)
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Dialogue-game

Dialectics between facets

Body

f4 concede be(pisa, 17)
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motive
be{apisa18)
be(pisa, 17)
~ strike
take train(lipifi)
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Dialogue-game

Dialectics between facets

Body

fr unknown
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motive
be{apisa18)
be(pisa, 17)
~ strike
take_train(lipifi)
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Dialogue-game

Dialectics between facets

Body

fe unknown
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motive
be{apisa18)
be(pisa, 17)
~ strike
take_train(lipifi)
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Dialogue-game

Dialectics between facets @id[[*[

motive
bef{apisa; 18}
be(pisa, 17)
~ strike
take_train(lipifi)

Body

f- unknown

15 janvier 2009 Page 9 wwww.argugrid.eu




Dialogue-game

Dialectics between facets

Body

f1 unknown
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motive
be{apisa18)
be(pisa, 17)
~ strike
take_train(lipifi)
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Dialogue-game

Dialectics between facets

Body

f> unknown
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motive
be{apisa18)
be(pisa, 17)
~ strike
take_train(lipifi)
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Dialogue-game

Dialectics between facets

Body

f3 claim
register(lipifi,no)

15 janvier 2009

e
bef{apisa:18)
be(pisa, 17)

~ strike

ko train{lipifi

register(lipifi,no)
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Dialogue-game

Dialectics between facets

Body

f, concede ~ strike
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e
befapisa;18)
be(pisa, 17)

~ strike

ko train(lipifi

register(lipifi,no)
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Dialogue-game

Dialectics between facets

Body

fr unknown
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e
befapisa;18)
be(pisa, 17)

~ strike

ko train(lipifi

register(lipifi,no)
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Dialogue-game

Dialectics between facets

Body

fe unknown
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e
befapisa;18)
be(pisa, 17)

~ strike

ko train(lipifi

register(lipifi,no)
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Dialogue-game

Dialectics between facets

Body

f7 oppose
register(lipifi,yes)
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e
befapisa;18)
be(pisa, 17)

~ strike

ko train{lipifi
ster(lipifi ne

register(lipifi,yes)
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Dialogue-game

Dialectics between facets

Body

f1 unknown
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motive
belapisa;18)
be(pisa, 17)

~ strike

ko train{lipifi
ster(lipifi ne

register(lipifi,yes)
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Dialogue-game

Dialectics between facets

Body

f> unknown
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motive
belapisa;18)
be(pisa, 17)
~ strike

ko train{lipifi
ster(lipifi ne

register(lipifi,yes)
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Dialogue-game

Dialectics between facets

Body

f3 unknown
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motive
belapisa;18)
be(pisa, 17)

~ strike

ko train{lipifi
ster(lipifi ne

register(lipifi,yes)

Page 9 wwww.argugrid.eu



Dialogue-game

Dialectics between facets

Body

f, unknown
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motive
belapisa;18)
be(pisa, 17)
~ strike

ko train{lipifi
ster(lipifi ne

register(lipifi,yes)
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Dialogue-game

Dialectics between facets

Body

fr unknown
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motive
belapisa;18)
be(pisa, 17)
~ strike

ko train{lipifi
ster(lipifi ne

register(lipifi,yes)
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Dialogue-game

Dialectics between facets

Body

fe unknown
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motive
belapisa;18)
be(pisa, 17)
~ strike

ko train{lipifi
ster(lipifi ne

register(lipifi,yes)
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Dialogue-game

Dialectics between facets @id[[*[

e
belapisa:18)
be(pisa, 17)

~ strike

Body buy(psa, sa, ticket, price, comm)
f7 claim paY(psaa Sa, 47 O)
buy(psa, sa, ticket, price, comm)

pay(psa, sa, 4,0)
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Dialogue-game

Dialectics between facets

Body

f1 unknown
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motive
belapisa:18)
be(pisa, 17)
~ strike

buy(psa, sa, ticket, price, comm)
pay(psa, sa, 4,0)
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Dialogue-game

Dialectics between facets

Body

fo assert
accept(psa, sa, ticket, 4,0)
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motive
belapisa:18)
be(pisa, 17)
~ strike

burlpeasa—ticket—price—com
pay(psa, sa, 4,0)
accept(psa, sa, ticket, 4,0)
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Dialogue-game

Dialectics between facets o\ O0NE

s
befapisa;18)
be(pisa, 17)

~ strike

pay(psa, sa, 4, 0)
accept(psa, sa, ticket, 4,0)

Body

f3 unknown
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Dialogue-game

Dialectics between facets o\ O0NE

s
befapisa;18)
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~ strike
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Body
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Dialogue-game

Dialectics between facets o\ O0NE

s
befapisa;18)
be(pisa, 17)

~ strike

pay(psa, sa, 4, 0)
accept(psa, sa, ticket, 4,0)

Body

fr unknown

15 janvier 2009 Page 9 wwww.argugrid.eu




Dialogue-game

Dialectics between facets o\ O0NE

e
befapisa;18)
be(pisa, 17)

~ strike

Y, ) ) )

pay(psa, sa, 4,0)

Body

) ) Y )

fe claim request(sa, psa, ticket)
request(sa, psa, ticket)
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Dialogue-game

Dialectics between facets o\ O0NE

motive
belapisa:18)
be(pisa, 17)
~ strike

Y Y ) )

pay(psa, sa, 4,0)

Body ) ) s Ty

£; concede pay(psa, sa, 4,0) request(sa, psa, ticket)
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Dialogue-game

Dialectics between facets o\ O0NE

e
belapisa:18)
be(pisa, 17)

~ strike

buy{psa. sa. ticket. price. comm)
pay(psa, sa, 4,0)

Body Y Y Y Y

request(sa. psa. ticket
f1 unknown d (sa, psa, )
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Dialogue-game

Dialectics between facets o\ O0NE

e
belapisa:18)
be(pisa, 17)

~ strike

buy{psa. sa. ticket. price. comm)
pay(psa, sa, 4,0)

Body Y Y Y Y

request(sa. psa. ticket
f, unknown d (sa, psa, )
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Dialogue-game

Dialectics between facets ARNE

% \‘&\(&1« @Q\\
. pay(psa, sa, 4,0)
’ Body ) f5 ’ ’ _7 ’
request(sa, psa, ticket)
unknown
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Dialogue-game

Dialectics between facets o\ O0NE

e
befapisa;18)
be(pisa, 17)

~ strike

? ) ) )

pay(psa, sa, 4,0)

Body f6
Y Y Y Y
concede request(sa, psa, ticket)
request(sa, psa, ticket)
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Discussion

Generic mechanism for the conflict resolution during

[

self-adaptation. @8[s[x

o Main characteristics

o declarative and formal semantics

o allow self-adaptation

o guarantee the coherent behaviour in unforeseen situations
e Perspectives

o different dialogue-game protocols instantiating different
semantics

o improve the implementation (multi-thread)
o # kinds of reasoning : epistemic reasoning, practical
reasoning and normative reasoning.
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Discussion

Questions ?

@ Questions?

15 janvier 2009

Hidden Slides

Page 13 wwww.argugrid.eu



	Context
	State-of-the-art
	Approach
	Usecase
	Overview
	Argumentation
	Dialogue-game
	Discussion

