The 31st Annual Conference of the Japanese Society for Artificial Intelligence, 2017

IM1-0S-02a-2

SATHifliZ2 WX MY 2y DTy Fa vy ZREFHEORE

Proposal of SAT-based Method to Detect Deadlock of Petri nets
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In this paper, we introduce SAT-based method to detect deadlock of Petri nets which has more than one tokens.
We represent the transition relation of a Petri net as constraints on integers and encode them into SAT by order
encoding. We propose four constraint models (basic model, restricted model, multiple firing model and integrated
model) for deadlock detection. In restricted model, the amount of token changes in each place in each step is
bound by arc weights, so restricted model can be encoded into smaller SAT instance than the one generated by
basic model. Multiple firing model allows more than one firings of each transition in each step and integrated model
allows the firing of successive transitions in some specified order. Both models can detect deadlock with shorter
steps than basic model. We evaluate these four constraint models and compared with exising methods through
benchmark set of Model Checking Contest 2015. We can detect deadlocks of Petri nets that LoLA2, winner tool of

Model Checking Contest 2015, failed to detect.
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