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 GRID

Proje
t Aims: Ena
t the reasoning and de
ision makingpro
esses and negotiation required fordynami
 
omposition of Grid resour
esand servi
es into exe
utable work�ows,using argumentative agents to supportgrid servi
e providers and requestors.Impa
t business and business pra
ti
es byempowering grid-enabled e-businessappli
ations where multiple servi
erequestors and providers exist.Maxime MORGE MARGO
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ussionARGUGRID Obje
tives & PartnersProvide a new model for argumentative agentspopulating and evolving within a trusted grid.Provide a new model for the spe
i�
ation, 
reation, operationand dissolution of VOs over the grid using argumentation.Design an ar
hite
ture for the semanti
 grid to supportargumentative agents and VOs.Develop a grid-based platform to support the implementationof models and ar
hite
ture and assess the approa
h.Experiment with and evaluate the models, ar
hite
ture andplatform in the 
ontext of 
on
rete appli
ations for e-business.
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ess of 
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tion and 
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ertain 
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lusions formalized by an preferen
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Argumentsabstra
t entitieslogi
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{b} is the maximal ideal set and
{b} ⊂ {b, f } ⊂ {b, 
, f } ∩ {b, 
, f }De�nition ([Dung, Kowalski & Toni 06℄)A set X of arguments is :admissible i� X does not atta
k itself and X atta
ks everyargument Y su
h that Y atta
ks X;preferred i� X is maximally admissible;
omplete i� X is admissible and X 
ontains all arguments xsu
h that X atta
ks all atta
ks against x;grounded i� X is minimally 
omplete;ideal i� X is admissible and it is 
ontained in every preferredsets. Maxime MORGE MARGO
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L a logi
 languageDe�nition ([Prakken & Sartor 97℄)A theory T is an extended logi
 program, i.e a �nite set of rules:R : L0 ← L1, . . . , Lj , not Lk , . . . , not Lmhead(R) = L0.body(R) = {L1, ...., not Lm}.
I is an in
ompatibility relation amongst senten
es in L

I (b1,¬b1) and I (¬b1, b1),
I (b1, not b1)Maxime MORGE MARGO
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ussionArgument as 'proof'Forms of arguments:An abstra
t entity with an unspe
i�ed logi
,A='Tweety �ies be
ause it's a bird';A pair (Premises, Con
lusion),A = ({bird(Tweety), bird(X )→ �y(X )}, �y(Tweety));A dedu
tion sequen
e of rules and fa
tsA = (f1(Tweety), r1(Tweety));An inferen
e tree grounded in premises;�y(Tweety)

bird(Twenty) not penguin(Twenty)Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionRebutting, undermining and under
utting atta
ksRebutting atta
k 
on�i
ting 
on
lusions:Tweety �ies be
ause it is a bird;Tweety doesn't �y be
ause it's a penguin.�y(Tweety) ¬�y(Tweety)
Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionRebutting, undermining and under
utting atta
ksUndermining atta
k non-provable assumptions:Tweety �ies be
ause it is a bird and it is not provable thatTweety is a penguin;Tweety is a penguin.�y(Tweety)

not penguin(Tweety)
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utting atta
ksUnder
utting atta
k intermediate step:Tweety �ies be
ause all the birds I've seen �y;I've seen Tux, it's a bird and it doesn't �y.p ¬pp ← q, rq
︷︸︸︷q, r
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ussionHow to evaluate the strengths of arguments?Some domain-independentprin
iples of 
ommonsensereasoning:the last link prin
iple[Prakken & Sartor 97℄;the weakest link prin
iple[Amgoud & Cayrol 02℄;the spe
i�
ity prin
iple[Simari & Loui 92℄.
�y(Tweety) ¬�y(Tweety)

penguin(Tweety)bird(Tweety)
≤Defeat
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al enquiryDe�nitionA Two-Party Immediate Respond Dispute (TPI) is de�ned s.a.:both parties are allowed to repeat PRO;PRO is not allowed to repeat CON;CON is allowed to repeat CON in a di�erent dispute line.pqr s {p, r} and {p, s} are preferred

PRO CONM1 = 〈PRO, p〉 PROM2 = 〈CON, q,M1〉 CONM3 = 〈PRO, r ,M2〉 PROM4 = 〈CON, s,M3〉 CON loosesM5 = 〈PRO, r ,M4〉CONM3 = 〈PRO, s,M2〉 PROM4 = 〈CON, r ,M3〉 CON loosesM5 = 〈PRO, s,M4〉TheoremSoundness and 
ompleteness of TPI for the s
epti
ally preferredsemanti
s. Maxime MORGE MARGO
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ussionTake away argumentation te
hni
sArgumentation framework is made of:Diale
ti
al proof pro
edureModel-theoreti
 semanti
sDefeat relationPriority/Contradi
tory relationArgumentsUnderlying logi
Argumentation is a promising approa
h for:de
ision-making, i.e. reasoning with in
onsistent information;dialogue, i.e. fa
ilitating rational intera
tion;
olle
tive de
ision making, i.e. rea
h an agreement.Maxime MORGE MARGO
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ussionAn abstra
t argumentationframework [Dung, Kowalski & Toni 06℄An Assumption-based argumentation frameworkABF = 〈L,R,A, 〉=
(L,R) a dedu
tive system i.e.

L a formal language
R set of inferen
e rules, eg p ← q, r

A a set of 
andidate assumptionp is the 
ontary of pAbstra
t argument A
⇔ Tight dedu
tions supported by sets of assumptions A ⊢ α.A atta
ks B
⇔ A ⊢ α, B ⊢ β, and α = δ ∈ B .Maxime MORGE MARGO
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ussionAn example of ABFABF = 〈L,R,A, 〉=
L = {a, b, 
, d ,¬a,¬b,¬
,¬d}
R = {

¬b ¬a d ¬
a b ¬d 
 }

A = {a, b, 
, d}a = ¬a, b = ¬b, 
 = ¬
, d = ¬dAtta
k relations:
{a} atta
ks itself;
{a} and {b} atta
k ea
h other.Model-theoreti
 semanti
s:
∅ is ground;
{b, 
} are {b, d} preferred;
{b} is the maximal ideal set.Maxime MORGE MARGO
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L = {a, b, 
, d ,¬a,¬b,¬
 ,¬d}
R = {

¬b ¬a d ¬
a b ¬d 
 }

A = {a, b, 
, d}a = a, b = b, 
 = 
, d = dIs ¬a an admissible belief?Proponent Opponent Ass support. P Culprit 
hoosen in O
{¬a} { } { } { }
{b} {} {b} { }
{} {{¬b}} {b} { }
{} {{a}} {b} { }
{¬a} {} {b} {a}
{} {} {b} {a}Maxime MORGE MARGO
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ussionCredulous and S
epti
al Argumentation PrologImplementationWritten in Prolog by Dorian Gaertner and Fran
es
a ToniAvailable athttp://www.do
.i
.a
.uk/~dg00/
asapi.htmlThe main pro
edure isrun(derivationtype, outputmode, numberofsolutions)with:the �rst argument is the type of dispute derivation, eg ab (foradmissible belief);the se
ond argument determines the output mode: (s)ilent or(n)oisy.the third argument indi
ates whether (1) or (a)ll solutions arerequired. Maxime MORGE MARGO

http://www.doc.ic.ac.uk/~dg00/casapi.html
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ussionA good example is better than a long explanation:- 
ompile('
asapi.pl').myRule(nb,[a℄).myRule(na,[a℄).myRule(na,[b℄).myRule(n
,[d℄).myRule(nd,[
℄).myAss([a,b,
,d℄).toBeProved([na℄).
ontrary(na,a).
ontrary(nb,b).
ontrary(n
,
).
ontrary(nd,d).--------run(ab,s,a).FINISHED, one defen
e set is: [b, b℄Maxime MORGE MARGO
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ussionOutlook: Agents' mind (WP2)Designstate-of-mind(knowledge, goals, a
tions)qualitative priorities(probabilities, preferen
es,utililies)Argumentation-basedde
ision-makingImplementationMARGO: a Prolog prototype Body
Mind

GoalsA
tionsBeliefsPriorities
MARGO: Argumentation engine


hallenge
argue
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e diagram
De
isionAbstra
t valueCon
rete value

Moral de
ision (moral)Life (life) Propriety (prop)Hal's life (hlife) Carla' life (
life)break or leavedia? supp?
Maxime MORGE MARGO
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hies of 
on�i
ting rulesThe theory 
ompiles:goal rules su
h as R012 : g0 ← g1, g2epistemi
 rules su
h as R012 : b0 ← b1,¬b2de
ision rules su
h as R110 : g1 ← D(a1), b0Di�erent priorities for di�erent rules:the priority over goal rules 
omes from preferen
es,eg R1 : g0 ← g1 has priority over R2 : g0 ← g2the priority over epistemi
 rules 
omes from probabilities,eg F1 : dia← has priority over F2 : ¬dia←the priority over de
ision rules 
ome from expe
ted utililies,eg R11 : g1 ← D(a1), b1 has priority over R12 : g1 ← D(a1), b2Maxime MORGE MARGO
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F1 : dia←F3 : ¬dia← R22 : prop← D(leave)R31 : hlife← D(break)R41 : 
life← D(leave)R42 : 
life← D(break), supp, diaR21 : prop← D(break)R32 : hlife← D(leave)R43 : 
life← D(break), diaR012 : moral← life, propR134 : life← hlife, 
lifeR01 : moral← lifeR13 : life← hlifeR02 : moral← propR14 : life← 
lifeMaxime MORGE MARGO
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ussionStruture of arguments: abdu
tive treeDe�nitionAn argument A = 〈
on
, premise, hyp〉 is:1 hypotheti
al, i.e. built upon an hypothesissent(A) = hyp(A)A = 〈D(break), ∅, [D(break)]〉 or A = 〈supp, ∅, [supp]〉2 trivial, i.e. built upon an un
onditional ground statementsent(A) = premise(A)A = 〈dia, [dia], ∅〉 or A = 〈¬dia, [¬dia], ∅〉3 tree, i.e. built upon a top rule where all literals in the body arethe 
on
lusions of subargument s.a:sent(A) = ∪Ai =subarg(A)sent(Ai ) ∪ body(R)
¬ I (∪isent(Ai )) and ¬(
on
(A) I sent(Ai )).B41 = 〈
life, (D(leave)), ((D(leave))〉A42 = 〈
life, (D(break), supp, dia), (D(break), supp)〉A43 = 〈
life, (D(break), dia), (D(break))〉.Maxime MORGE MARGO
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tion: 
hoi
e between di�erent explanations

De�nition (Atta
k relation)atta
ks (A,B) i� 
on
(A) I sent(B)

⇒ build homogeneous explanations:B41 = 〈
life, (D(leave)), ((D(leave))〉;A42 = 〈
life, (D(break), supp, dia), (D(break), supp)〉;A43 = 〈
life, (D(break), dia), (D(break))〉.
Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionIntera
tion: 
hoi
e between di�erent explanations (
ont.)De�nition (Hypothesis size)1 if A is a hypotheti
al argument, then hypsize(A) = 1;2 if A is a trivial argument, then hypsize(A) = 03 if A is a tree argument thenhypsize(A) = ΣA′∈subarg(A)hypsize(A′).De�nition (Strength relation)A1 a hypotheti
al argument, and A2,A3 two built arguments:1 A2 ≻A A1;2 If (top(A2) ≺ top(A3)) ∧ ¬(top(A3) ≺ top(A2)), thenA3 ≻A A2;3 If (top(A2) ∼ top(A3)) ∧ (hypsize(A2) ≤ hypsize(A3)) ,then A2 ≻A A3;De�nition (Defeat relation)A defeats B1 atta
ks A B2 B A . Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionIntera
tion: 
hoi
e between di�erent explanations (
ont.)De�nition (Defeat relation)A defeats B1 atta
ks (A,B)2 ¬(B ≻A A).B41 = 〈
life, (D(leave)), ((D(leave))〉;A42 = 〈
life, (D(break), supp, dia), (D(break), supp)〉;A43 = 〈
life, (D(break), dia), (D(break))〉.Sin
etop(A43) ≺ (top(B41 ) ∼ top(A42)),hypsize(B41 ) = hypsize(A43) = 1 and hypsize(A42) = 2,B41 defeats A42/A43 and A42 ≻A A43.Maxime MORGE MARGO
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ussionSemanti
s: status of arguments/alternativesDe�nition (A

eptability)A set X of arguments is :admissible i� X does not atta
k itself and X atta
ks everyargument Y su
h that Y atta
ks X;preferred i� X is maximally admissible;ideal i� X is admissible and it is 
ontained in every preferredsets.The semanti
s is:either 
redulous, eg admissible;or s
epti
al, eg ideal, or s
epti
ally preferred semanti
s.De�nition (Suggestion)The de
ision D(a1) is suggested i� D(a1) is a hypothesis of oneargument in an admissible set.Maxime MORGE MARGO
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ision Quantitative Con
lusions & Future works Dis
ussionTake away MARGO (Multi
riteria ARGumentationframework for Opinion justi�
ation)A argumentation framework for pra
ti
al reasoning
→֒ Formalization of a de
ision makingIn�uen
e diagram
→֒ Abstra
t representationGoal/De
ision/Epistemi
 rules
→֒ Spe
i�
 data stru
turesPriority over epistemi
/goal/de
ision rules
→֒ Intuitions about probability/preferen
es/expe
ted utilitiesAbdu
tive tree argument
→֒ Intera
tion-based explanation of the de
isionMaxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionOutline1 ARGUGRID2 Argumentation3 Assumption-based argumentation framework4 Argumentation-based de
ision making5 Quantitative argumentation-based de
ision making6 Con
lusions & Future works7 Questions ? Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionIn�uen
e diagram Re
ommended lo
ation (g0)Regulation (g1) A

esible (g2)Taxes (g3) Permit (g4) Assistan
e (g5) Sewage (g6) Transport (g7)De
ision Sea? Road?Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionEpistemi
/Goal/De
ision theory
≺ R 
(R)R012 : g0 ← g1, g2 
(R012) = 1R01 : g0 ← g1 
(R01) = 6/10R02 : g0 ← g2 
(R02) = 4/10R1345 : g1 ← g3, g4, g5 
(R1345) = 1R135 : g1 ← g3, g5 
(R135) = 8/10R134 : g1 ← g3, g4 
(R134) = 8/10R13 : g1 ← g3 
(R13) = 6/10R145 : g1 ← g4, g5 
(R145) = 4/10R14 : g1 ← g4 
(R14) = 2/10R15 : g1 ← g5 
(R15) = 2/10R267 : g2 ← g6, g7 
(R267) = 1R27 : g2 ← g7 
(R26) = 1/2R26 : g2 ← g6 
(R27) = 1/2
≺ R 
(R)F1 : Road(pisa) ← 
(F1) = 8/10F2 : ¬Road(pisa) ← 
(F1) = 2/10F3 : Sea(pisa) ← 
(F3) = 7/10F4 : ¬Sea(pisa) ← 
(F4) = 3/10

≺ R 
(R)R31 : g3 ← D(london) 
(R31) = 6/10R32 : g3 ← D(pisa) 
(R32) = 4/10R42 : g4 ← D(pisa) 
(R42) = 7/10R41 : g4 ← D(london) 
(R41) = 3/10R52 : g5 ← D(pisa) 
(R52) = 5/10R51 : g5 ← D(london) 
(R52) = 5/10R61 : g6 ← D(london) 
(R61) = 5/10R62 : g6 ← D(pisa) 
(R62) = 5/10R71(x) : g7 ← D(x), Sea(x) 
(R71(x)) = 6/10R72(x) : g7 ← D(x), Road(x) 
(R72(x)) = 4/10

Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionIntera
tion: 
hoi
e between di�erent explanations (
ont.)De�nition (Weight)1 if A is a hypotheti
al argument, then wei(A) = 1;2 if A is trivial and built upon F ∈ T , then wei(A) = 
(F )3 if A is a tree built upon R ∈ T , then:1 either R is an epistemi
 rules of the formR : B0 ← B1, . . . ,Bn with n ≥ 0, thenwei(A) = 
(R)× Πni=1wei(Ai );2 or R is a de
ision rules of the formR : g ← D,B2, . . . ,Bn with n ≥ 0, thenwei(A) = 
(R)× Πni=1wei(Ai );3 otherwise R is a goal rule of the formR : g0 ← g1, . . . , gn with n > 0, thenwei(A) = 
(R)× Σni=1
(R0i )× wei(Ai ).Maxime MORGE MARGO
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lusions & Future works Dis
ussionIntera
tion: 
hoi
e between di�erent explanations (
ont.)

De�nition (Strength relation)A1 be an hypotheti
al argument and A2,A3 two built arguments.1 A2 is stronger than A1 (denoted A2 ≻A A1);2 If (top(A2) ∼ top(A3)) and (hypsize(A2) ≤ hypsize(A3)),then A2 ≻A A3;3 Else if (wei(A2) ≥ wei(A3)), then A2 ≻A A3;
Maxime MORGE MARGO
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ision Quantitative Con
lusions & Future works Dis
ussionArgumentsSome of the arguments supporting the transport a

esibility:B17 = 〈g7, (D(pisa), Sea(pisa)), (D(pisa)〉;B27 = 〈g7, (D(pisa), Road(pisa)), (D(pisa)〉;A17 = 〈g7, (D(london), Sea(london)),
(D(london), Sea(london))〉;A27 = 〈g7, (D(london), Road(london)),
(D(london), Road(london))〉.Sin
ewei(B17 ) = 42/100, wei(B27 ) = 32/100, wei(A17) = 60/100,and wei(A27) = 40/100,hypsize(B17 ) = hypsize(B27 ) = 1 and hypsize(A17) =hypsize(A27) = 2.B17/B27 defeat A17/A27 and B17 (resp. A17) is stronger than B27 (resp.A27)

⇒ Pisa must be sele
ted as the best alternative to a
hieve g7 andthe best explanation is based upon the availability of sea transports.Maxime MORGE MARGO
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ussionSemanti
sThe admissible arguments are:A10 = 〈g0, (g1, g2), (D(london), Sea(london))〉;B12 = 〈g2, (g6, g7), (D(pisa))〉.De�nition (Full admissibility)A is fully a

eptable with respe
t to S in T (denotedA ∈ SSA(T )) i� A is a

eptable with respe
t to S in T and allits subarguments A′ are a

eptable with respe
t to the set ofarguments and subarguments of S in T
on
(A′);S is fully admissible in T i� S is 
on�i
t-free and
∀A ∈ S , A ∈ SS

A(T );The fully admissible arguments are:A20 = 〈g0, (g1), (D(london), Sea(london))〉;B12 = 〈g2, (g6, g7), (D(pisa))〉.Maxime MORGE MARGO
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ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionOutlook: Agents' mind (WP2)Designstate-of-mind (knowledge,goals, a
tions, plans)qualitative/quantitativeprioritieswork�ow in state-of-mindImplementationMARGO: a Prolog prototypeAppli
ationpro
urement/migration/EOs
enarios Body
Mind

GoalsA
tionsBeliefsPriorities
MARGO: Argumentation engine


hallenge
argue

Maxime MORGE MARGO
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e, 77(2):321�357, 1995.Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionReferen
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es
a ToniDiale
ti
 proof pro
edures for assumption-based, admissibleargumentationArti�
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e, 170(2):114�159, 2006.Leila Amgoud and Claudette CayrolA Reasoning Model Based on the Produ
tion of A
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al Treatment of Defeasible Reasoning and itsImplementationArti�
ial Intelligen
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ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionBrief overviewWritten in PrologAvailable in GPL at http://margo.sour
eforge.netBuilt upon CaSAPI (Credulous and S
epti
al ArgumentationProlog Implementation) written by Dorian Gaertner andFran
es
a Tonihttp://www.do
.i
.a
.uk/~dg00/
asapi.htmlThe main pro
edure isadmissibleArgument(+CONC, -PREMISES, -SUPPOSITIONS)with:the �rst argument is the goal/belief of the admissiblearguments ie the 
on
lusions;the se
ond argument stands for the premises;the third argument stands for the suppositions.Maxime MORGE MARGO

http://margo.sourceforge.net
http://www.doc.ic.ac.uk/~dg00/casapi.html


ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionA good example is better than a long explanation:- 
ompile('../sr
/margo.pl').de
isionrule(r71a, g7, [d(london), sea(london)℄).de
isionrule(r71b, g7, [d(pisa), sea(pisa)℄).epistemi
rule(f11,road(london),[℄).epistemi
rule(f12,road(pisa),[℄).epistemi
priority(f12,f11).supposition(a11,road(london)).supposition(a12,road(pisa)).supposition(a21,sea(london)).supposition(a22,sea(pisa)).de
isions([d(london), d(pisa)℄).admissibleArgument(g7,PREMISES,SUPPOSITION) returnsPREMISES = [d(london), sea(london)℄SUPPOSITIONS = [d(london), sea(london)℄ ;PREMISES = [d(pisa), sea(pisa)℄SUPPOSITIONS = [d(pisa), sea(pisa)℄ ;Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussion(1) MARGO in the shell: translation in CaSAPI%%%Define CaSAPI rules with priorities/rulesmyRule(FACT,[not(del(NAME))℄):-supposition(NAME,FACT).myRule(HEAD,[not(del(NAME))|BODY℄):-de
isionrule(NAME,HEAD,BODY).myRule(HEAD,[not(del(NAME))|BODY℄):-goalrule(NAME,HEAD,BODY).myRule(HEAD,[not(del(NAME))|BODY℄):-epistemi
rule(NAME,HEAD,BODY).myRule(del(R1),[not(del(R2))℄):-epistemi
priority(R2,R1).myRule(del(R1),[not(del(R2))℄):-de
isionpriority(R2,R1).%%%Define set of assumptions with de
ision/epistemi
 rulesmyAss(Ass):-findall(D, isDe
ision(D), DS),de
isionrules(DR), append(DS,DR,SUBA),epistemi
rules(ER), append(ER,SUBA,A),in
ompatibilities(I), append(I,A,Ass).%%%Define CaSAPI's 
ontrary with de
isions/in
ompatibilities
ontrary(d(X),d(Y)):- de
isions(D), member(d(X),D), member(d(Y),D), \+ X=Y.
ontrary(not(del(X)), del(X)):-!.
ontrary(del(X), not(del(X))).
ontrary(X,Y):-in
ompatibility(X,Y).
ontrary(X,Y):-in
ompatibility(Y,X).
ontrary(X,Y):-asin
ompatibility(Y,X).Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussion(2) MARGO in the shell: CaSAPI meta-interpreterData: A problem des
ription, a 
on
lusionResult: SENTENCES of an admissible argumentmyAss(ASSUMPTIONS) ; // set the assumptionsrun(ab,s,a,[CONC℄,ASSUMPTIONS,SENTENCES) ; // run CaSAPIif no argument is found thenwhile strongestrules() donextstrongestrule(TOPRULE) ; // find one of thestrongest ruleusefulSuppositions(BODY,USL) ; // find minimal non-emptyuseful hypothesesappend(USL,ASSUMPTIONS,NEWASSUMPTIONS);run(ab,s,a,[CONC℄,NEWASSUMPTIONS,SENTENCES) ;// run CaSAPI with these new assumptionsendend Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionRelax of user's needs in CaSAPI%goal rulesmyRule(g1,[g4, g5, not(del(r145))℄).myRule(g1,[g4, not(del(r14))℄).myRule(g1,[g5, not(del(r15))℄).%de
ision rulesmyRule(g4,[d(london), not(del(r41))℄).myRule(g4,[d(pisa), not(del(r42))℄).myRule(g5,[d(london), not(del(r51))℄).myRule(g5,[d(pisa), not(del(r52))℄).% de
ision prioritiesmyRule(del(r42),[not(del(r41))℄).myRule(del(r51),[not(del(r52))℄).
ontrary(d(london),d(pisa)).
ontrary(d(pisa),d(london)).
ontrary(not(del(X)),del(X)) :- !.
ontrary(del(X),not(del(X))).
run(ab,s,a,[g1℄,[d(pisa), d(london),not(del(r145)),not(del(r51)), not(del(r52)),not(del(r41)), not(del(r42))℄,X).says No.run(ab,s,a,[g1℄,[d(pisa), d(london),not(del(r14)),not(del(r51)), not(del(r52)),not(del(r41)), not(del(r42))℄,X).saysX = [not(del(r14)), d(london),not(del(r41))℄run(ab,s,a,[g1℄,[d(pisa), d(london),not(del(r15)),not(del(r51)), not(del(r52)),not(del(r41)), not(del(r42))℄,X).saysX = [not(del(r15)), d(pisa),not(del(r52))℄ ;Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionNatural relax of user's needs in MARGO%goal rulesgoalrule(r145, g1, [g4, g5℄).goalrule(r14, g1, [g4℄).goalrule(r15, g1, [g5℄).%de
ision rulesde
isionrule(r41, g4, [d(london)℄).de
isionrule(r42, g4, [d(pisa)℄).de
isionrule(r51, g5, [d(london)℄).de
isionrule(r52, g5, [d(pisa)℄).%goal prioritygoalpriority([[r145℄,[r14℄,[r15℄℄).%de
isio priorityde
isionpriority(r41,r42).de
isionpriority(r52,r51).de
isions([d(london), d(pisa)℄).
Then argument(g1,PREMISES,SUPPOSTIONS). saysPREMISES = [g4℄SUPPOSTIONS = [d(pisa)℄.

Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionHypotheses over knowledge in CaSAPI

myRule(g7,[d(london),sea(london),not(del(r71a))℄).myRule(g7,[d(pisa),sea(pisa),not(del(r71b))℄).myRule(sea(pisa),[not(del(supp1))℄).myRule(sea(pisa),[not(del(supp2))℄).
ontrary(d(london),d(pisa)).
ontrary(d(pisa),d(london)).
ontrary(not(del(X)),del(X)) :- !.
ontrary(del(X),not(del(X))).
run(ab,s,a,[g7℄,[d(pisa), d(london),not(del(r71a)), not(del(r71b))℄,X).says Norun(ab,s,a,[g7℄,[d(pisa), d(london),not(del(r71a)), not(del(r71b)),not(del(supp1)),not(del(supp2))℄,X).saysX = [d(pisa), not(del(r71b)),not(del(supp1))℄ ;X = [d(pisa), not(del(r71b)),not(del(supp2))℄ ;

Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionNatural hypotheses over knowledge in MARGO

de
isionrule(r71a, g7,[d(london), sea(london)℄).de
isionrule(r71b, g7,[d(pisa), sea(pisa)℄).supposition(a11,road(london)).supposition(a12,road(pisa)).supposition(a21,sea(london)).supposition(a22,sea(pisa)).de
isions([d(london), d(pisa)℄).
argument(g7,PREMISES,SUPPOSITIONS) saysPREMISES = [d(london), sea(london)℄SUPPOSITIONS = [d(london), sea(london)℄PREMISES = [d(pisa), sea(pisa)℄SUPPOSITIONS = [d(pisa), sea(pisa)℄

Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionIn�uen
e diagram Judge (jdg)Punish (pu) Rehabilitation (re) Prote
tion (pt) Deterren
e (de)Prison Servi
e Fine

al
ohol?drug? mobile?driving?
guilty?

Maxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionEpistemi
/Goal/De
ision theory
R01 : jdg← pu, re, pt,¬deR02 : jdg← pu, re,¬deR03 : jdg← pu,¬re, pt, deR04 : jdg← pu, re, deF0 : driving ←F1 : guilty ←F2 : drug←F ′2 : ¬drug←F3 : al
ohol ←F ′0 : ¬driving ←

R11 : pu← Prison(yes), drug, driving, guiltyR′11 : pu← Prison(yes), al
ohol, driving, guiltyR′′11 : pu← Prison(yes), mobile, driving, guiltyR12 : pu← Servi
e(yes), guiltyR13 : pu← Fine(yes), not guiltyR212 : re← Prison(yes), Servi
e(yes), guiltyR′212 : ¬re← Prison(yes), Servi
e(no), guiltyR422 : de← Prison(yes), Servi
e(yes), guiltyR′422 : de← Prison(no), Servi
e(yes), guiltyR21 : ¬re← Prison(yes), guiltyR′21 : ¬re← Prison(yes), not guiltyR22 : re← Servi
e(yes), guiltyR′22 : ¬re← Servi
e(yes), not guiltyR′23 : re← Fine(yes), not guiltyR31 : pt← Prison(yes), guiltyR33 : ¬pt← Fine(yes), guiltyR′33 : pt← Fine(yes), not guiltyR41 : de← Prison(yes), guiltyR′41 : de← Prison(yes), not guiltyR42 : ¬de← Servi
e(yes), guiltyR′42 : de← Servi
e(yes), not guiltyR43 : ¬de← Fine(yes), guiltyR′43 : de← Fine(yes), not guiltyMaxime MORGE MARGO



ARGUGRID Argumentation ABF De
ision Quantitative Con
lusions & Future works Dis
ussionArgumentsSome of the arguments 
on
luding pu are the following:A = 〈re, (Prison(yes), Servi
e(yes), guilty),
(Prison(yes), Servi
e(yes))〉;B = 〈¬re, (Prison(yes), guilty),
(Prison(yes))〉;C = 〈re, (Servi
e(yes), guilty),
(Servi
e(yes))〉;Sin
e
(top(B) ∼ top(C )) ≺ top(A),hypsize(A) = 2 and hypsize(B) = hypsize(C ) = 1,A ≻A B/C .

⇒ Prison and 
ommunity servi
e must be sele
ted to promoterehabilitation. Maxime MORGE MARGO


