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Abstract A temporal semantics for a subset of LOTOS, a ]anguage developed for the 
formaI description of communication protoco]s, is presented. The semantics 1S given 
using a compositional approach by which it is possible to associate temporai logic 
fonnulas to each language construct The considered subset covers the main 
characteristics of LOTOS for what concems the concurrent aspects; the extension to 

LOTOS is discussed. 

1. Introduction 

Tbe temporal semantics of a language associates a temporai logic formula to each Ianguage 

construct and therefore gives the meaning of a program as a temporallogic formula. This can be used 

to vcrify that programs written in a concurrent programming language satisfy properties defined by 

temporallogic formula,,;. 

The same principle can be applied to a language for the specification of concurrent systems; tbis 

paper studies in particular the application to LOTOS [DP 8807], a language based on pIacess algebraic 

methods and derived from Miloer's Ca1culus of Communicating Systems [Mil 80]. This will allow us 

to derine a proof system for the verification that LOTOS specifications satisfy properties expressed by 

temporallogic formulas. 

However, LOTOS has been given an operational semantics, ancl a formaI notioo of (observationaI) 

equivalence between LOTOS processes has been defined preciseIy. It is necessary therefore to show 

the relationships (possibly the consistency) of the given temporal semantics and the "offidal" LOTOS 

operational semantics. 

As a first step in the direction of giving a temporaI semantics for LOTOS, we bave defined a suhset 

of this language, which contains most of the interesting features; moreover, we wil1 start following the 

easierapproach to the problem by aclopting the compositional approach method presented in [Bar 84, 

Bar 85, Bar 861, which use a c1assicallinear time temporallogic and which allows a definition of the 

sem:mtÌGs in a denotational sty1e. 

This paper starts by an overview of the linear temporal logic used (Section 2); in Section 3 we 

pres ;:nt the subset of LOTOS which we will give a temporal semantics and which we consider enough 

'powerful to capture a11 the mal n characteristics of this language. The comp.ositional approach to 

temporal semantics for the subset of LOTOS processes is presented in Section 4. Section 5 discusses 

the relationships between the temporaI semantics and the operational semantics of the language (the 

simple abstractness of the given temporal semantics with respect to the operational semantics modulo 

string equivalence is proved in [Fan 88]). Section 6 brief1y discusses the introduction of justice 






























