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Objectives

We put forward Answer Set Programming (ASP)
as an approach for modeling and solving problems
from Declarative Process Mining (DPM)

e T'hree problems considered:

e Log Generation
e Conformance Checking
e Query Checking

e Both control-flow and data-aware perspective

Problems

e [Log generation [1|: generate a set of traces with
oiven length compliant with a process model

2]: check whether the
traces of a log are compliant with a process model

e Conformance Checking |

e Query Checking |3|: compute activities that make
a process satisty a given property wrt to event log

Perspectives

e Control-flow: traces are sequences of activities

e Data-aware: traces are sequences of events
(activities + data)

LTL; with Local Conditions

e Used to formalize process models

e Syntax:

p=true | A a®d | a®v | ~@ | pAp | X | Ugp,

A: activity, a: attribute, v: value for a.

® L-LTL ¢ extends LTL¢ to express attribute
conditions (comparing with attribute values and
constants)

e Livery L-LTL¢ formula ¢ admits an automaton
accepting exactly the traces satisfying ¢ [4].
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Solution Technique

e Convert L-LTL f formulas into automata
e Represent automata and traces in ASP
e Model how an automaton reads a trace

e Add problem-specific generation and test rules

Example

0 = G((a An < 5)—Fb)

(Whenever activity a happens with a value less
than & for its attribute n then eventually b hap-

pens)

Corresponding automaton:

—(aAn<b) _j

Expressed in ASP as:
inttial(s).
accepting(sg).
trans(so, 1, s1).

hold(1,T) < trace(a,T), has_value(n,V,T),V < 5.

trans(si, 2, Sg).

hold(2,T) < trace(b,T).

trans(sg, 3, So).

hold(3,T) <— not hold(1,T), time(T).
trans(si, 4, s1).

hold(4,T) < trace(A,T), A #b.

Log Generation

To generate possible answer sets/traces, add rules
requiring that

e only one activity is true at a time

e all activity attributes are assigned a value

For testing check whether the automaton ends in an
accepting state.
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Conformance Checking

Traces are given. Check whether each of them is
accepted.

Query Checking

e (Given:
® o set of traces
e an L-LTL ¢ formula with activity variables

e ['ind the activities that assigned to the variables
make the formula satisfied by the traces

e Solution concept: generate answer sets/formulas
assigning activities to variables and test whether
they are satisfied by the traces

Results

We show that our approach:

e outperforms SoA tool MP-Declare Log Generator
1] based on SAT, which does not exploit
automata-based representation of specifications

e has slightly worst results than the SoA
conformance checking tool Declare Analyzer |2],
not based on declarative approach

e is the first one for data-aware query checking
(show its feasibility)

For comparison, experiments focus on DECLARE |5
but approach able to handle general LTL ¢ specifica-
tions.

Conclusions

We have provided:
e ASP encodings of three DPM problems

e Performance evaluation

e Comparision wrt SoA

Put forward ASP as an effective modeling paradigm
for DPM

Shown how to represent process models and event
logs in ASP and how to easily encode various prob-
lems.
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