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1. Introduction

This report is intended to provide a brief introduction to various simulation or modelling languages which were felt worthy of some investigation. In general, if a language looks worthy of consideration as a way of modelling telematic and/or software components, it will be described more fully in a separate report. This document is intended both to provide a repository for things founds in the early stages of investigation into a language or tool, to allow discussion on the potential of different languages and to form a repository for information on, and reasons against using, languages not used. This last purpose is perhaps of more use to my PhD than to Dougal.

In his talk at the Critical Systems Conference [1], Prof. Bowen mentioned a good number of formal languages, including some we are looking at; SDL, UML and VHDL. This raises the question are all these languages worth considering? In many cases the answer is no, I suggest. His talk was on Requirements and Formality, and we probably don’t need to consider languages whose strengths are in requirements analysis. I also suspect that one of the more “provable” formal languages, such as Z or VDM are more than we need, being more concerned with execution of the model than its proof.

There will be a section on each language covered, and a concluding section discussing matters arising. References will be gathered in a bibliographic section at the end.

2. Estelle

Estelle (which is appears to be a very approximate acronym for Extended Finite State Machine Language, apparently invented by a fan of Skoda cars!) is a Formal Description Technique standardised by the ISO in 1989, reissued with minor changes in 1997 [2]. There are web sources, including [3]. There has been co-operation between the ISO and the ITU, resulting in Estelle having features in common with SDL. Formal Methods Europe [4] hosts an Estelle FAQ.

Estelle is based on an extended state-transition model, using Pascal to describe actions on variables.

3. LOTOS

LOTOS is an acronym for Language Of Temporal Ordering Specification. It is a formally defined language with a well defined mathematical foundation for describing reactive and concurrent systems. It is an ISO standard [5]. There is a web source (“WELL”) on learning LOTOS [6]. Formal Methods Europe [4] hosts a LOTOS FAQ.

It is intended for the description of (possibly distributed) reactive, concurrent systems, where the order of events that can occur is of importance. This seems not to add any improvements over other possibilities. We could, presumably, specify ordering of signals using MSCs (associated with SDL) or even UML use case diagrams. A naïve reading suggests that it might be better suited to time based protocols, such as TTP/C, than CAN. LOTOS has no explicit notion of time (other than for ordering of events), but research is ongoing to denote temporal properties, allowing time limits for event sequences to be specified, for instance.

4. Duration calculus

The Duration Calculus is a formal system for the specification and design of real-time safety-critical systems. There is some Web based documentation accessible via the Formal Methods Virtual Library [7].

The Duration Calculus is an extension of Interval Temporal Logic (ITL). There is a web source on ITL at [8]. The duration calculus is extended to handle continuous time. It is a modal logic for describing and reasoning about the real time behaviour of dynamic systems where states change and are represented by functions from time (represented by real numbers) to Boolean values.

Tool support is limited (according to [7]) to validity and proof checkers and a proof assistant, we would clearly need more tool support than this, which seems to militate against its use, unless we find it is particularly valuable for modelling real time behaviour.
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