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PROJECT GOALS:

The project aims at addressing the main issues regarding the design of dependable distributed

control systems focusing on the necessity of design environments using both formal methods

for verifying properties and tools for analysing performances and reliability of such systems.

Control systems require to esplicitly take care of dependability and timeliness: two dimensions

which have not been properly addressed, make the project more difficult and require an high

level of predictability. Predictability in its turn requires highly interactive design environment

allowing early prototyping to verify, validate and analyse the requirements in an early stage of

the design. The main topics of research contain functional validation, temporal analysis and

reliability evaluation of such systems. The intended result of the project is a CASE tool which

has a graphical interface alloving user friendly building of the model. Under the graphical

environment different tools should be implemented (or integrated) to evaluate a design from the

different aspects.
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RESULTS SO FAR:

A dataflow paradigm has been adopted, which is used to define the model. As a first

implementation step the graphical editor, the core of the design environment, has been developed

for PCs, and later ported onto SUN workstations under Xwindows. This editor allows the



design of control systems by means of a dataflow design description language. It allows to

specify fuctional as well as timing and dependability properties of the dataflow nodes. In order

to validate the functionality of the model we defined a formal semantics for our dataflow

networks and a transformation to LOTOS, which preserves the semantics of the original

network. Since dataflow networks lack of tools to evaluate temporal properties another

transformation has been defined to Petri nets. Results, gained after evaluation of the Petri net,

are directly applicable to the dataflow model.
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LIST OF INTENDED PRESENTATIONS:

Papers:

A. Bondavalli: Global view of the project & the dataflow model

The design of dependable control systems is very complex for many reasons, among these the

need to take into account requirements, like dependability and timeliness, which are often called



non-functional, as they cannot be described in terms of a functional relationship between inputs

and outputs, although they obviously contribute to define the intended behaviour of the system.

A largely used approach to designing systems is to distinguish between in-the-large design and

in-the-small design. An in-the-large design has the purpose of describing, by using a design

description language, the overall structure of a system without unnecessary details of the

individual modules. Dependability and timeliness are to be verified as early as possible in the

design process for assessing a given level of predictability . The in-the-large design should

therefore consider, and consequently the design description language should have the

possibility to describe, such properties both for design and verification purposes. The

programming paradigm used may be relevant in mastering the added complexity and may help

in early verification. In this context, we present a dataflow computing model adapted to

represent and help verifying the properties of the control systems under design. We present

also an outline of a suitable design development environment which is the ultimate goal of the

ongoing project aimed at providing designers with integrated tools for aiding their job.

C. Bernardeschi: Semantic analysis of dataflow networks

We propose an approach to help in the automated analysis of the traces of data flow networks

based on the application of existing tools developed for the LOTOS formal specification

language. We define a transformation from nondeterministic data flow networks to LOTOS

specifications which preserves the semantic behaviour of the original networks. The set of traces

of the LOTOS specification contains the traces of the dataflow network  plus some unfair

traces.  The asynchronous communication between nodes is modeled by means of buffer

processes. The model provides an interleaving semantics of the network behaviour. Two

possible analysis can be performed. In the first a process test which represents a sequence of

events (representing the behaviour to check) can be composed in parallel with the  specification

of the network to automatically check if the network shows that particular behaviour. In the

second an automaton is built and temporal logic formulas can be verified on it. An example of

this second approach will be shown where safety properties of a train set are proved.

Gy. Csertan: Timing analysis of control systems

    In order to analize temporal properties of control systems, which

    are modelled in the dataflow computation model, we propose a

    dataflow network - Petri net transformation. The start of the work

    was the uninterpreted version of Jonsson's dataflow notation. After

    extensive studies of many different types of Petri nets the class



    of deterministic and stochastic Petri nets (DSPN) has been chosen

    as a target model. In this work the transformation from dataflow

    networks into Petri nets is presented, which is proved to generate

    an isomorphic Petri net and to transform the questioned temporal

    properties of the dataflow model to Petri nets, thus allowing by

    analysis of the Petri net the indirect evaluation of the dataflow

    model. As case study the analysis of the train set example is

    included.
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