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A Petri Net Based Deadlock Prevention Approach for Flexible
Manufacturing Systems

LI Zhi-Wu,WANG An-Rong

School of Electro-Mechanical Engineering,Xidian University,Xi'an

Abstract

A deadlock prevention strategy for flexible manufacturing systems is developed based
on Petri nets and their structural analysis. The concept of elementary siphons is
proposed, it is a class of SMS (strict minimal siphons) with a smaller cardinality,
particularly in the Petri net models of large-scale systems. By adding a control place for
each elementary siphon to make it never be emptied, deadlocks can be prevented for a
special class of Petri nets, namely S3PR. That means not all SMS need to be considered
when ensuring no siphon loses its tokens. For S3PR, An approach is proposed for
finding elementary siphons and SMS. Compared with the existing methods that control
all SMS in a Petri net, the deadlock prevention policy has at least three advantages: 1)
only a smaller number of SMS need to be controlled, hence the deadlock-freeness or
live Petri net model obtained has less additional places and arcs; 2) not need to
compute the set of siphons beforehand and 3) this policy is more suitable for large-
scale Petri nets. These methods are illustrated with an example.

Key words Petri nets deadlock prevention elementary siphon FEMS

¥ e e
A AT R
k Supporting info
» PDF(735KB)
» [HTML4: 3] (OKB)
» 27 CHR[PDF]
v 225 3R
Jk 25 55 J 5t
b A SCHER A I
P AR
PN GRS
r SRS
 Email Alert
b SCEE

o

» 0 e S

HRAE B
;¢m¢@§“%mw”%w%i
2

WA SCAEF AN RS HE

- ZER

- LR

DOI:
WEE R, e
EEANE

W ;R




