Temporal Decomposition of Token-Conserved Petri Net
in Automated Manufacturing System
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Temporal decomposition method is proposed for
generating Eulerian marked graphs from token-conserved
Petri net in automated manufacturing system. According to
its theoretic analysis, information flow used for controlling
manufacturing  devices is  well represented by
token-conserved Petri net. Also real-time monitor rules are
designed for offering alert messages in case of detecting
the abnormal behavior of information flow. However, it is
difficult to design monitor rules directly from a
token-conserved Petri net if compared with Eulerian
marked graphs which monitor rules can be easily derived
using matroid theory. An alternative approach to the design

problem is to decompose the given token-conserved Petri
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net into different Eulerian marked graphs in temporal
domain. Then the monitor rules are directly derived and
synthesized from each Eulerian marked graph. This new
approach reduces the design complexity of monitor rules
dramatically. In this paper, the underlying principle of
temporal decomposition method is described in three steps.
Moreover, a software package based on Prolog language is
implemented to make the decomposition process

automatically.
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