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An Efficient Deadlock Detection Policy Using the Transitive Matrix of
Resource Share Places

Jongwoog Kim * Jongkun Lee

ABSTRACT

A deadlock is a condition in which the excessive demand for the resources being used by others causes activities
to stop and it is one of the important problems in process control system to detect and prevent deadlocks. While
the reachability analyze methods or divide subnets for analyzing methods are well used, it requires a lot of times
and effects to analyze the detection of the deadlock status. Furthermore, it could not be effective if the model is
complex or huge. Therefore, it is necessary to develop a new and more efficient deadlock detection algorithm. In
this paper, a deadlock detection conditions after analyzed the Petri Net using the transitive matrix has been proposed
to solve these problems. For presenting the results, the suggested deadlock detection algorithm was also adapted to
an illustrated FMS (Flexible Manufacturing System) model.
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Algorithm: detection

Input: PN = <P,T,LO,M>

Output: PN is deadlock free or not

(1) Define L* g, of an initial Petri net PN.

(2) Find all resource share places in each column
L* pp

(3) Find all resource share places in each row L* gp.

(4) Calculate Dr(pi) : deadlock condition using the
L* gp

(5) Repeat (2)-(4) for all resource share places.

© 1f YDr(p) =k if k =
1=1

value then this net is deadlock free, if not this
PN is deadlock.

0 and k is integer
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