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Abstract  To solve problems of dynamic modeling capabilities of Petri nets on the dynamic sys-
tem reconfiguration, rewritable Petri nets and rewritable place of Petri nets is presented in this
paper. Some properties of the rewritable place of Petri nets, such as structural boundedness,
conservation, repetitiveness, and liveness are analyzed and verified. A necessary and sufficient
condition for the liveness of the rewritable place of Petri nets is presented. The paper shows that
the sharing synthesis Petri net is an instance of rewritable place of Petri net, and a simulation al-
gorithm the degraded rewritable place of Petri nets simulates sharing synthesis Petri nets is estab-
lished. The results provide a theoretical method for Petri net formal modeling of dynamic recon-
figuration systems, and provide an effective way for the formal verification of large-scale dynamic

distributed systems.
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Background

Petri nets are powerful in modeling, analysis. verifica-
tion, simulation, performance evaluation and control of dis-
crete dynamic systems such as automated manufacturing sys-
tems and workflow systems. The fundamental advantages of
Petri nets are their graphical semantics, mathematical
analysis methods, and their capacity to systematically inves-
tigate many properties and characteristics of the modeled sys-
tems. The behavioral properties of Petri nets, e. g., live-
ness, boundedness (or safety), and reversibility, are very
vital to operating and control of practical systems modeled.

However, this formalism does not offer a direct way to
address some modeling issues such as dynamic changes, mul-
tiple operating modes of operations, etc. Moreover due to the
state space explosion problem when synthesizing and analy-
zing a large scale formal model, the method is likely has a
higher analysis complexity, or to make analysis impossible. To
avoid and solve the problems, rewritable Petri nets (RWPN)
and rewritable place of Petri nets (RWPPN) is presented in
this paper. Some properties of the rewritable place of Petri

nets, such as structural boundedness, conservation, repeti-

LIN Chuang. born in 1948, Ph. D., professor, Ph. D.
supervisor. His current research interests include computer

networks and performance evaluation.

tiveness, and liveness are analyzed and verified. A necessary
and sufficient condition for the liveness of the rewritable
place of Petri nets is presented, and a simulation algorithm
that degeneration rewritable place of Petri nets simulate sha-
ring synthesis Petri nets is established. The paper shows that
the sharing synthesis Petri net is an instance of rewritable
place of Petri nets. The results provide a theoretical method
for Petri net formal modeling of dynamic reconfiguration sys-
tems, and provide an effective way for the formal verification
of large-scale dynamic distributed systems.
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