Partial order reduction versus Net unfoldings^�

Stephan Melzer, Stefan Römer Frank Wallner and Javier Esparza Institut für Informatik Technische Universität München D-80333 München E-mail: fesparza,melzers,roemer,wallnerfg.in.tum.de

June 19, 1998

In the concurrency community the tool SPIN [4] is well-known and accepted as an industrial relevant framework for verification. It is based on a rich theoretical background that uses partial order reduction techniques [3] to palliate the state explosion problem.

Besides this approach, in the field of Petri net based verification another partial order method has been developed – net unfoldings. Originally introduced by McMillan [5] and refined by Esparza, Römer, and Vogler [2] unfoldings enable different verification techniques [1, 8, 6].

In this paper we try to compare the LTL model checker of SPIN with the LTL model checker based on unfoldings [8]. We take examples from different suites (e.g. protocols, hardware circuits and parallel programs) and analyze them with both model checkers. The contribution of the paper is to give an insight in the strength and weakness of both approaches from the experimental point of view.

References

[1] J. Esparza. Model Checking Using Net Unfoldings. Science of Computer Programming Vol.

23, 151–195 (1994).

[2] J. Esparza, S. Römer, and W. Vogler. An Improvement of McMillan’s Unfolding Algorithm.

In Procs. of TACAS’96, volume 1055 of LNCS, 87–106, 1996.

[3] P. Godefroid. Partial-Order Methods for Verification of Concurrent Systems, volume 1032 of LNCS, 1996.

[4] G. J. Holzmann. Design and Validation of Computer Protocols Prentice Hall, New Jersey, 1991.

[5] K. L. McMillan. Using unfoldings to avoid the state explosion problem in the verification of asynchronous circuits. In Procs. of CAV’92 , volume 663 of LNCS , pp. 164–174, 1992.

[6] S. Melzer and S. Römer. Deadlock checking using net unfoldings. In Procs. of CAV’97 , volume 1254 of LNCS , pp. 352–363, 1997.

[7] D. Peled. Combining partial order reductions with on-the-fly model checking. Formal Methods in System Design Vol. 8, 39–57 (1996).

[8] F. Wallner. Model Checking LTL Using Net Unfoldings. To appear in Proc. of CAV’98 .

�This work has been partially supported by the Sonderforschungsbereich SFB 342 A3.