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What

» DIAMOND is a software suit to solve ADFs

» We will convert GRAPPA Systems to ADFs to be able to solve
them
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How

» GRAPPA Systems and ADFs only differ in the representation of
acceptance conditions
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How

» GRAPPA Systems and ADFs only differ in the representation of
acceptance conditions

» Thus our task is to convert one acceptance condition format
to the other
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Background

Abstract Dialectical Frameworks

Definition

An Abstract Dialectical Framework is a tuple D = (S, E, 7) where
» S is a set of nodes (statements),
» £ C S xSis a set of edges (dependencies),

» m:S — FOR assigns propositional formulas to nodes as
acceptance condition.
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Background

GRAPPA

Definition
A GRAPPA System is a tuple G = (S, E, L, \, ) where

» S is a set of nodes (statements),

v

E is a set of edges (dependencies),

v

L is a set of labels,

v

A E — L assigns labels to edges,
71 S — Pl assigns acceptance patterns over L to nodes

>
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Background

Acceptance Patterns

Definition
Let L be a set of labels.
> min, ming, max, maxg, sum, sumy, count, count; or (#/),
(#¢1) for arbitrary | € L
are grappa terms over L
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Acceptance Patterns

Definition
Let L be a set of labels.

> min, ming, max, maxg, sum, sumy, count, count; or (#/),

(#+1) for arbitrary | € L
are grappa terms over L

> GRAPPA terms, integers and any arithmetic combination of

them are terms
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Background
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Background

Acceptance Patterns

Definition
Let L be a set of labels.
> min, ming, max, maxg, sum, sumy, count, count; or (#/),
(#¢1) for arbitrary | € L
are grappa terms over L
> GRAPPA terms, integers and any arithmetic combination of
them are terms
> termy © termp with © € {<, <, =,#,>,>}, L (false) and T
(true) are basic acceptance patterns (BAPs)
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Background
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Background

Acceptance Patterns

Definition
Let L be a set of labels.
> min, ming, max, maxg, sum, sumy, count, count; or (#/),
(#¢1) for arbitrary | € L
are grappa terms over L

> GRAPPA terms, integers and any arithmetic combination of
them are terms

> termy © termp with © € {<, <, =,#,>,>}, L (false) and T
(true) are basic acceptance patterns (BAPs)

» BAPs and all Boolean combination of them are acceptance
patterns.
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Background

m(a)=T (b)) = b Vse S:m(s) = (#+=#c+)N(#—=0)
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DIAMOND (the very basics)
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Background

DIAMOND (the very basics)

> It accepts ADFs in various formats, two of which are
interesting for us
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Background

DIAMOND (the very basics)

> It accepts ADFs in various formats, two of which are
interesting for us

» acceptance conditions may be defined by a propositional
formula (propositional representation)
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Background

DIAMOND (the very basics)

> It accepts ADFs in various formats, two of which are
interesting for us

» acceptance conditions may be defined by a propositional
formula (propositional representation)

» or explicitly by associating truth values to each valuation
(extensional representation)
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The Algorithm
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Bruteforce Conversion

Bruteforce Conversion

» The acceptance condition is converted for each node
separately
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The Algorithm
00000000

Bruteforce Conversion

Bruteforce Conversion

» The acceptance condition is converted for each node
separately

» For a node with n parents we generate 2" valuations and
calculate the truth value of the overall pattern for each of
those valuations
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The Algorithm
00000000

Bruteforce Conversion

Bruteforce Conversion

» The acceptance condition is converted for each node
separately

» For a node with n parents we generate 2" valuations and
calculate the truth value of the overall pattern for each of
those valuations

» This explicit information can be directly transferred to
DIAMOND
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The Algorithm
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Bruteforce Conversion

Exemplary Calculation for Node ¢

:/ \:
s D N

VNr a b truth value
0 non-active non-active

1 active non-active

2 non-active active

3 active active
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The Algorithm
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Bruteforce Conversion

Exemplary Calculation for Node ¢

:/ \:
g N

0 2 0 0
VNr a b truth value
0 non-active non-active
1 active non-active
2 non-active active
3 active active
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The Algorithm
[e]e]e] lelelele]e}

Bruteforce Conversion

Exemplary Calculation for Node ¢

A\
false true
N
w+ it N
0 2 0 0

VNr a b truth value
0 non-active non-active
1 active non-active
2 non-active active
3 active active
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The Algorithm
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Bruteforce Conversion

Exemplary Calculation for Node ¢

A
false true
N
g #et N
0 2 0 0

VNr a b truth value
0 non-active non-active false
1 active non-active
2 non-active active
3 active active
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The Algorithm
[e]e]ele]e] lelele}

Bruteforce Conversion

Exemplary Calculation for Node ¢

A
false true
N
w+ it N
1 2 0 0

VNr a b truth value
0 non-active non-active false
1 active non-active false
2 non-active active
3 active active
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The Algorithm
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Bruteforce Conversion

Exemplary Calculation for Node ¢

A
false true
N
g #et N
1 2 0 0

VNr a b truth value
0 non-active non-active false
1 active non-active false
2 non-active active false
3 active active
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The Algorithm
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Bruteforce Conversion

Exemplary Calculation for Node ¢

A
/ true \
true true
- AN -
et Hot #- o
2 2 0 0
VNr a b truth value
0 non-active non-active false
1 active non-active false
2 non-active active false
3 active active true
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The Algorithm
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Bruteforce Conversion

Exemplary Calculation for Node ¢

:/ \:
s D N

VNr a b truth value
0 non-active non-active false
1 active non-active false
2 non-active active false
3 active active true
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The Algorithm
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Adjustments to the Conversion

Opportunities to Save Time

» calculating BAPs independently to confine blowup
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The Algorithm

®000000

Adjustments to the Conversion

Opportunities to Save Time

» calculating BAPs independently to confine blowup

» often used BAPs do not need to be analyzed via the process
shown here
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The Algorithm
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Adjustments to the Conversion

Calculating models of BAPs independently

» Consider a node s with following acceptance pattern:
m(s) = (#+ =#e+) A (#—=0)
which has 50 entering ‘+'-links and 50 ‘—'-links
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The Algorithm
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Adjustments to the Conversion

Calculating models of BAPs independently

» Consider a node s with following acceptance pattern:
m(s) = (#+ =#e+) A (#—=0)
which has 50 entering ‘+'-links and 50 ‘—'-links

» The Bruteforce algorithm would calculate 219 valuations.
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The Algorithm
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Adjustments to the Conversion

Calculating models of BAPs independently

» Consider a node s with following acceptance pattern:
m(s) = (#+ = #:+) A (#—=0)
which has 50 entering ‘+'-links and 50 ‘—'-links
» The Bruteforce algorithm would calculate 219 valuations.
» Since each BAP depends on a smaller number of parent

nodes, analyzing them separately would vastly decrease the
number of valuations to be analyzed.
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The Algorithm

0O®00000

Adjustments to the Conversion

Calculating models of BAPs independently

» Consider a node s with following acceptance pattern:
m(s) = (#+ =#e+) A (#—=0)
which has 50 entering ‘+'-links and 50 ‘—'-links

2100

» The Bruteforce algorithm would calculate valuations.

» Since each BAP depends on a smaller number of parent
nodes, analyzing them separately would vastly decrease the
number of valuations to be analyzed.

» We then only need to consider 250 4+ 250 (= 251) valuations,
cutting down the running by a /ot.
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The Algorithm
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Adjustments to the Conversion

Calculating models of BAPs independently

VAN
#+ #it #— 0
depends on 100 parents — 2190 valuations
#+ #et #— 0
depends on 50 parents depends on 50 parents
— 250 valuations — 250 valuations
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The Algorithm
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Adjustments to the Conversion

Calculating models of BAPs independently

» Using the extensional representation would defeat the purpose
of this improvement.
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The Algorithm

000@e000

Adjustments to the Conversion

Calculating models of BAPs independently

» Using the extensional representation would defeat the purpose
of this improvement.

» Representing the results as a propositional formula entails
performance issues within ASP.
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The Algorithm

000@e000

Adjustments to the Conversion

Calculating models of BAPs independently

» Using the extensional representation would defeat the purpose
of this improvement.

» Representing the results as a propositional formula entails
performance issues within ASP.

» Thus to transfer our results in a way that makes sense we
need to add a interface to DIAMOND
— Future Work
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The Algorithm
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Adjustments to the Conversion

Alternative Approaches for certain BAPs

» The set of BAPs that represent the traditional quantifying
statements need not be analyzed by our algorithm at all.
eq(count,count_t)  eq(count(L),count_t(L))
neq(count,count_t) neq(count(L),count_t(L))
eq(count,c(0)) eq(count (L), c(0))
neq(count,c(0)) neq(count (L) ,c(0))
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The Algorithm
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Adjustments to the Conversion

Alternative Approaches for certain BAPs

» Each of these 8 statements corresponds to an ‘almost’
constant truth function.
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The Algorithm
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Adjustments to the Conversion

Alternative Approaches for certain BAPs

» Each of these 8 statements corresponds to an ‘almost’
constant truth function.

» all, all(L), none and none(L) have exactly one valuation
that makes them true
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The Algorithm
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Adjustments to the Conversion

Alternative Approaches for certain BAPs

» Each of these 8 statements corresponds to an ‘almost’
constant truth function.

» all, all(L), none and none(L) have exactly one valuation
that makes them true

» notall, notall(L), some and some (L) have exactly one
valuation that makes them false
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The Algorithm

00000e0

Adjustments to the Conversion

Alternative Approaches for certain BAPs

» Each of these 8 statements corresponds to an ‘almost’
constant truth function.

» all, all(L), none and none(L) have exactly one valuation
that makes them true

» notall, notall(L), some and some (L) have exactly one
valuation that makes them false

» Therefore listing every valuation is redundant.
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The Algorithm

00000e0

Adjustments to the Conversion

Alternative Approaches for certain BAPs

» Each of these 8 statements corresponds to an ‘almost’
constant truth function.

» all, all(L), none and none(L) have exactly one valuation
that makes them true

» notall, notall(L), some and some (L) have exactly one
valuation that makes them false

» Therefore listing every valuation is redundant.

» Again it is a good idea to add new input formats to DIAMOND
— Future Work
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Adjustments to the Conversion

Thank you for your attention
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