Tile Logic: Rewriting with side-effects? (Abstract)

Roberto Bruni,^1 Josè Meseguer^2 and Ugo Montanari^1

1 Univ. of Pisa, Dipartimento di Informatica, Corso Italia 40, I-56125 Pisa, Italia.

2 SRI International, 333 Ravenswood Ave., Menlo Park, CA 94025, USA.

bruni@di.unipi.it, meseguer@csl.sri.com, ugo@di.unipi.it

Summary

Tile logic [13] offers a general paradigm for modular descriptions of concurrent systems, which is based on a set of rewriting rules with side-effects. In particular, such framework generalizes several structural operational semantics (SOS) approaches proposed in the literature such as De Simone [19] and GSOS [1] rule formats, Larsen and Xinxin’s context systems [14], and Corradini and Montanari’s structured transition systems [10]. It also extends Meseguer’s rewriting logic [15] (in the unconditional case) by adding a rewriting synchronization mechanism.

In this presentation we illustrate the main features of tile logic, showing that most CCS-like process algebras can be naturally represented using tile logic (see e.g. [13, 5, 11]) and that the tile paradigm can give appealing new insights in wellestablished formalisms such as P/T Petri nets [18]. In particular, the analogy between tiles and net transitions yields an original model, called zero safe net [6], naturally equipped with a notion of transition synchronization, which is very important for compositionality issues. This notion is missing in ordinary nets and is usually achieved only through complex constructions.

A second part of the talk will focus on a suitable translation of tile logic into rewriting logic (presented in [17, 3]). The relevance of this translation relies on the fact that rewriting logic is the semantic basis of several language implementation efforts (e.g., CafeOBJ [12], ELAN [2], Maude [7]), and therefore a conservative mapping of tile logic back into rewriting logic is useful to obtain executable specifications of tile systems. The new model theory required to relate the two logics is presented using partial membership equational logic [16] techniques that are particularly suitable to deal with categorical structures.

The comparison yields a correct rewriting implementation of tile logic that uses a meta-layer to make sure that only tile proofs are performed. Exploiting the reflective capabilities of the Maude language [8], such meta-layer has been specified in [4], in terms of internal strategies [9].

? Research partially supported by MURST as part of the project ”Tecniche formali per la specifica, l’analisi, la verifica, la sintesi e la trasformazione di sistemi software”.

References

1. B. Bloom, S. Istrail, and A.R. Meyer. Bisimulation can’t be Traced, Journal of the ACM 42(1), 232–268 (1995).

2. P. Borovanský, C. Kirchner, H. Kirchner, P.-E. Moreau, and M. Vittek. ELAN: A logical framework based on computational systems, in: J. Meseguer, Ed., Proc. 1st Int. Workshop on Rewriting Logic and its Applications, ENTCS 4 (1996).

3. R. Bruni, J. Meseguer, and U. Montanari. Process and Term Tile Logic, Technical Report SRI-CSL-98-06, SRI International. Also Technical Report TR-98-09, Department of Computer Science, University of Pisa (1998).

4. R. Bruni, J. Meseguer, and U. Montanari. Internal Strategies in a Rewriting Implementation of Tile Systems, in: C. Kirchner, H. Kirchner, Eds., Proc. 2nd WRLA, ENTCS 15 (1998).

5. R. Bruni, J. Meseguer, and U. Montanari. Implementing Tile Systems: some Examples from Process Calculi, in: P. Degano, U. Vaccaro, G. Pirillo, Eds., Proceedings ICTCS’98, World Scientific (1998).

6. R. Bruni and U. Montanari. Zero-Safe Nets: Comparing the Collective and the Individual Token Approaches, Information and Computation, to appear.

7. M.G. Clavel, F. Duran, S. Eker, P. Lincoln, and J. Meseguer. An Introduction to Maude (Beta Version), SRI International (1998).

8. M. Clavel and J. Meseguer. Axiomatizing Reflective Logics and Languages, in:

G. Kiczales, Ed., Proc. Reflection’96, San Francisco, USA, 263–288 (1996). 9. M. Clavel and J. Meseguer. Internal Strategies in a Reflective Logic, in: B. Gramlich, and H. Kirchner, Eds., Proc. of the CADE-14 Workshop on Strategies in Automated Deduction, Townsville, Australia, 1–12 (1997).

10. A. Corradini and U. Montanari. An Algebraic Semantics for Structured Transition Systems and its Application to Logic Programs, Theoretical Computer Science 103, 51–106 (1992).

11. G.L. Ferrari and U. Montanari. Tile Formats for Located and Mobile Systems, Information and Computation, to appear.

12. K. Futatsugi and T. Sawada. Cafe as an extensible specification environment. in Proc. of the Kunming International CASE Symposium, Kunming, China (1994).

13. F. Gadducci and U. Montanari. The Tile Model, in: G. Plotkin, C. Stirling, M. Tofte, Eds., Proof, Language and Interaction: Essays in Honour of Robin Milner, MIT Press, to appear. Also Technical Report TR-96-27, Department of Computer Science, University of Pisa (1996).

14. K.G. Larsen and L. Xinxin. Compositionality Through an Operational Semantics of Contexts, in Proc. ICALP’90, LNCS 443, 526–539 (1990).

15. J. Meseguer. Conditional Rewriting Logic as a Unified Model of Concurrency, Theoretical Computer Science 96, 73–155 (1992).

16. J. Meseguer. Membership Equational Logic as a Logical Framework for Equational Specification, in: F. Parisi-Presicce, Ed., Proc. 12th WADT Workshop on Algebraic Development Techniques, LNCS 1376, 18–61, Springer (1998).

17. J. Meseguer and U. Montanari. Mapping Tile Logic into Rewriting Logic, in:

F. Parisi-Presicce, Ed., Proc. 12th WADT Workshop on Algebraic Development Techniques, LNCS 1376, 62–91, Springer (1998).

18. W. Reisig. Petri Nets. Springer (1985).

19. R. de Simone. Higher-level Synchronising Devices in Meije-SCCS, Theoretical Computer Science 37, 245–267 (1985).