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Abstract: A process mining approach based on simulated annealing algorithm is proposed, which can be applied
to mine complicated structures contained in workflow models, such as non-free choice structures, duplicate tasks
and hidden tasks. Experimental results and evaluations of this algorithm are also introduced.
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Fig.1 Workflow net with non-free-choice construct
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Fig.2 An ideal workflow net
K2 BAG A AR
Table 1 Causal matrix corresponding to the Petri net

1 Petri X F D] SR A B

TASK I(TASK) M) O(TASK) M(0)
A {} Select {{B,E}{C,E}{F}} Parallel
B {{4}} Select {{D}} Parallel
C {{4}} Select {{D}} Parallel
D {{B,E}{C,E}{F}} Parallel {} Parallel
E {{4}} Select {{D}} Parallel
F {{4}} Select {{D}} Parallel

AR N (1 S 1 SR 3 D) SRR o A 38 1 B 285 v 1) i A 30 30 T A A 5 B LR R AR, e b
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Table 2 Initialized causal matrix
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B {{4}{C}{F}} Select {{E}{D}{F}} Parallel

C {{4}{B}{F}} Select {{B}{D}{F}} Parallel
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7] Results - AnnealMiner on Raw RpdSynth_invisible.mxmil.gz (unfiltered)
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Fig.4 An example of mining hidden tasks
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Fig.5 An example of mining duplicate tasks
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Fig.6 Comparison with genetic algorithm
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