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0 Introduetion 

0.0 Communication of values and parallel computations 

In this thesis we discuss the description of the communication of values between mech
anisms, and parallel computations. This is clone using trace theory, a formalism for 
concurrent processes developed by Martin Rem ([Re85]) , Jan L.A. van de Snepscheut 
([Sn]), and Anne Kaldewaij ([Ka]) . 

In trace theory mechanisms are described by processes. Interaction of a mechanism 
with its environment is described by the occurrence of events . In order to describe 
communication of val u es we introduceevents that are pairs consisting of a channel name 
and a message (value). This is clone also by C.A.R. Hoare in Communicating Sequentia! 
Processes ([Ho]). Occurrence of pair (c, m} is interpreted as the passing of message m 
via channel c. By introducing these pairs one can fully describe communication of 
values within trace theory. 

An important aspect is the extent to which the values that are communicated deter
mine the communication behaviours of the processes. A process is said to be data 
independent if its communication behaviour is independent of the values that it sends 
and receives. 
Consider the following program 

com adder(in a, b : int, out c: int) : 

var x, y : int rav 

(a?x, b?y; c!(x + y))* 
moe 

where a?x denotes the receiving of a value via input channel a and the assignment of 
that value to local variabie x, and c!(x + y) denotes thesending via output channel c 
of the sum of the values of the variables x and y (the program notation used here is 
introduced in chapters 1 and 4). Program adder defines a data independent process 
that describes a mechanism that repeatedly computes the sum of pairs of integer values. 
lts communication behaviour is described by program 

com addercomm(a, b, c) : (a, b ; c)* moe 
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