Page 1

FORMAL SPECIFICATION AND DESIGN OF DISTRIBUTED SYSTEMS

Alioune DIAGNE^{(*)}, Pascal ESTRAILLIER.

Univerité Pierre & Marie CURIE Institut Blaise PASCAL - Laboratoire MASI (CNRS UA 818) 4, place JUSSIEU, 75252 PARIS Cedex 05, FRANCE. e-mail: {Alioune.Diagne,Pascal.Estraillier}@masi.ibp.fr

This Technical Report is an extended version of a paper published in FMOODS'96, The First IFIP International Workshop on Formal Methods for Object-Based Open Distributed Systems held in Paris (4-6 March 1996).

ABSTRACT

To design Distributed Systems (DS), the advantages of integration of Petri Nets (PN�) and Object Oriented (OO) concepts had been widely discussed in the literature. Some integrations are mainly concerned with providing a formal basis for object oriented languages. Others focus on combining the abstract data type of the object technology with Petri nets. In both approaches the use of Petri nets is explicit so the resulting model diverge from the classical OO technology. The aim of this work is to bridge the gap between the two paradigms by a formal transformation from a «pure» OO model derived from the Reference Model for Open Distributed Processing to a Petri net modular model. So specification, design and validation of Distributed Systems can be considered in the OO paradigm which is most appropriate while verification is done in the PN paradigm for better formality. The OO model we use is dedicated to design of distributed systems and support validation of the result in the earliest. The transformation into a PN model allows to undertake formal verification and simulation of the design.

Keywords : Distributed Systems, Specification, Design, RM-ODP, Validation, Formal Verification, Simulation, Petri Nets.

1 INTRODUCTION

Specification and design of complex Distributed Systems (DS) requires to undertake validation and formal verification of such systems to manage their Quality Assurance (QA) [25]. Validation of a system consists of verifying the global coherence of its specification and design, while verification consists of formal proof of structural and behavioral expected properties. The both activities are necessary to build reliable systems and to perform tasks such as debugging and testing at a symbolic level. They also allow to enhance reuse of valid components.

Our claim is not to define another OO tools supporting all phases from analysis to implementation. We aim to define an OO template called OFClass to which we can shift from a classic OO model in order to undertake validation and verification ( Figure 1).

The OFClass template supports the modeling of both structural and dynamical informations. Structural informations are the managed resources and dynamical informations are local transformations on those resources and interactions in the whole system. The integration of these two conceptual modeling features allows smooth shift from many Object Oriented Analysis tools used for analyzing the domain requirements. The model is solution oriented because first we do not deal with require-

(*) This work is partially supported by the IRENA project (EU 389), involving MASI Laboratory as academic partner and Alcatel ISR, Emeraude and SLIGOS as industrial partners. IRENA has developed formal methods for quality engineering in distributed systems with added values Petri nets.