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Definition

An argumentation framework (AF) is a pair Γ = ⟨A,R⟩ where A is a set of arguments and
R ⊆ A×A. We say that b attacks a, or b → a, iff ⟨b,a⟩ ∈ R.

Given an AF Γ = ⟨A,R⟩:

∙ a set S ⊆ A is a conflict–free set of Γ if ∄ a,b ∈ S s.t. a → b;
∙ an argument a ∈ A is acceptable with respect to a set S ⊆ A of Γ if ∀b ∈ A s.t.

b → a, ∃ c ∈ S s.t. c → b;
∙ a set S ⊆ A is an admissible set of Γ if S is a conflict–free set of Γ and every element
of S is acceptable with respect to S of Γ;

∙ a set S ⊆ A is a preferred extension of Γ iff S is a maximal (w.r.t. set inclusion)
admissible set of Γ.
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Parameter Domain Default

SOLVER-ExtEnc {001111, 010101, 010111, 011101, 011111, 101010, 101011, 101110, 101111,
110011, 110101, 110111, 111011, 111100, 111101, 111110, 111111}

101010

GLUCOSE-gc-frac [0.0, 500.0] 0.2
GLUCOSE-rnd-freq [0.0, 1.0] [0.0
GLUCOSE-cla-decay [0.0, 1.0] 0.999
GLUCOSE-max-var-decay [0.0, 1.0] 0.95
GLUCOSE-var-decay [0.0, 1.0] 0.8
GLUCOSE-phase-saving 0,1,2 2
GLUCOSE-ccmin-mode 0,1,2 2
GLUCOSE-K [0.0, 1.0] 0.8
GLUCOSE-R [1.0, 5.0] 1.4
GLUCOSE-szTrailQueue [10,10000] (int) 5000
GLUCOSE-szLBDQueue [10,10000] (int) 50
GLUCOSE-simp-gc-frac [0.0, 5000.0] 0.5
GLUCOSE-sub-lim [-1,10000] (int) 20
GLUCOSE-cl-lim [-1,10000] (int) 1000
GLUCOSE-grow [-10000,10000] (int) 0
GLUCOSE-incReduceDB [0,10000] (int) 300
GLUCOSE-firstReduceDB [0,10000] (int) 2000
GLUCOSE-specialIncReduceDB [0,10000] (int) 1000
GLUCOSE-minLBDFrozenClause [0,10000] (int) 30
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a1 a3 a2

arg(a1).
arg(a2).
arg(a3).
att(a1,a3).
att(a2,a2).
att(a3,a1).
att(a3,a2).

arg(a2).
arg(a3).
arg(a1).
att(a2,a2).
att(a3,a2).
att(a3,a1).
att(a1,a3).

List of arguments ordered according to the number of
received attacks and, subsequently, the number of outgoing
attacks; and the list of attacks ordered prioritising self-attacks
and, subsequently, the number of outgoing attacks
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online configuration

Order arguments/attacks according to:

1. The number of attacks received;
2. The number of attacks to other arguments;
3. The presence of self-attacks;
4. The difference between the number of received attacks and the number of attacks to

other arguments;
5. Being an argument in a mutual attack.

+ arguments can be listed following a direct or inverse order

Ordering of arguments and attacks are independent
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Parameter Domain Default

args_ingoingFirst [-1.0,1.0] 0
args_outgoingFirst [-1.0,1.0] 0.2
args_autoFirst [-1.0,1.0] -1
args_eachOther [-1.0,1.0] -1
args_differenceFirst [-1.0,1.0] -1
atts_ingoingFirst [-1.0,1.0] 0
atts_outgoingFirst [-1.0,1.0] 0
atts_autoFirst [-1.0,1.0] 0.2
atts_eachOther [-1.0,1.0] 0
atts_differenceFirst [-1.0,1.0] 0
atts_orders {0,1,2,3,4} 0

0 Same ordering applied to the first argument of the attack pair
1 Same ordering applied to the second argument of the attack pair
2 Inverse ordering applied to the first argument of the attack pair
3 Inverse ordering applied to the second argument of the attack pair
4 Attack-specific ordering
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PAR10(s,P) =
{

10 ∗ T if P is unsolved

tP(s) otherwise

T indicates the considered timeout
tP(s) denotes the time needed by solver s to solve problem P
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IPC(s,P) =


0 if P is unsolved

1
1+ log10

(
TP(s)
T∗P

) otherwise

tP(s) denotes the time needed by solver s to solve problem P
T∗P is the minimum amount of time required by any solver to solve P
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Set Configuration IPC Score PAR10 Fastest (ҍ)

Barabasi-Albert Default 78.0 1921.0 2.5
Configured 125.2 1863.1 60.5

Erdös-Rényi Default 56.8 3426.5 16.5
Configured 60.4 3329.2 18.0

Watts-Strogatz Default 116.6 1967.3 28.0
Configured 118.1 1967.9 23.5

General Default 110.0 1665.4 11.0
Configured 143.0 1376.8 62.5
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Training sets Test sets

Barabasi-Albert Erdös-Rényi Watts-Strogatz General

Barabasi-Albert 119.2 6.9 34.5 42.8
Erdös-Rényi 92.3 58.6 105.3 125.7
Watts-Strogatz 116.2 52.6 115.6 129.2
General 87.5 57.6 113.5 133.2
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Set 1st 2nd 3rd

Barabasi-Albert S-ExtEnc (011111) G-firstReduceDB (1528) G-cla-decay (0.32)
Erdös-Rényi F-autoFirst (-1.00) G-rnd-freq (0.00) G-K (0.26)
Watts-Strogatz S-ExtEnc (101010) G-Grow (0) G-rnd-freq (0.08)
General S-ExtEnc (101010) G-R (2.09) G-cla-decay (0.99)
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conclusions



1. We demonstrate that joint AF-solver configuration has a statistically significant
impact on the performance of ArgSemSAT;

2. We demonstrate the synergies between AFs configuration and SAT solvers behaviour;

3. We open new, exciting possibilities in the area of learning for improving performance
of abstract argumentation solvers.
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∙ Evaluate the proposed joint AF-solver configuration approach on different solvers
and on different problems and on different semantics;

∙ Exploiting the configuration approach for combining different argumentation and
SAT solvers into portfolios;

∙ Investigating the presence of AF configurations that are able to improve—on
average—the performance of all the existing state-of-the-art argumentation solvers.
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	Conclusions

