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Symbolic Reachability Analysis of Petri Nets Using ZBDDs
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Abstract  Petri net is a graph-based mathematical formalism suitable to model, analyze and con-
trol the behavior of discrete event concurrent systems. Reachability tree is one of typical tech-
niques to analyze Petri nets. Highly concurrent systems often suffer from state combinatorial ex-
plosion problem which renders it very hard and even impossible to handle Petri nets using the
reachability tree technique. Fortunately, the marking vectors or the state spaces of Petri nets are
often very sparse, and Zero-Suppressed Binary Decision Diagram (ZBDD) is a novel data struc-
ture and efficient way to represent and manipulate 0 — 1 sparse vectors. The authors developed
the novel ZBDD-based symbolic technique to formulate, generated and manipulated the reachabili-
ty marking vectors, thus the performance of Petri nets could be evaluated symbolically. The ex-
perimental results show that the symbolic technique can handle large-scale Petri nets more effi-

ciently and compactly.
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Petri nets are a graphical and mathematical formalism to
model and analyze the behavior of discrete event concurrent
systems, the state space of which is a set consisting of sparse
vectors. But analyzing Petri nets often suffer from state com-
binational problem that renders it very difficult and even im-
possible to handle large-scale Petri nets. The existing meth-
ods for the analysis of Petri nets, such as reachability tree
matrix-equation methods

methods, enumerative methods,

and reduction methods, have certain limitations respectively
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and can not overcome state explosion problem. OBDD is re-
ported one of the most efficient symbolic technique and capa-
ble of representing large sets of markings with small data
structures. ZBDD is a special type of OBDD for manipulating
sets of vector combinations. The symbolic ZBDD analysis
technology of Petri nets is discussed, and a symbolic ZBDD
analysis algorithm for Petri nets is developed in this paper.
The experimental results show that the symbolic ZBDD anal-
ysis technology can handle large-scale Petri nets, and ZBDDs

are competitive for the symbolic analysis of Petri nets.



