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1 Reactive Systems

The term “reactive system” was introduced by David Harel and Amir
Pnueli [HP85], and is now commonly accepted to designate permanently op-
erating systems, and to distinguish them from “transformational systems” —
i.e, usual programs whose role is to terminate with a result, computed from an
initial data (e.g., a compiler). In synchronous programming, we understand it
in a more restrictive way, distinguishing between “interactive” and “reactive’
systems:

Interactive systems permanently communicate with their environment, but at
their own speed. They are able to synchronize with their environment, i.e., mak-
ing it wait. Concurrent processes considered in operating systems or in data-base
management, are generally interactive.

Reactive systems, in our meaning, have to react to an environment which can-
not wait. Typical examples appear when the environment is a physical process.
The specific features of reactive systems have been pointed out many times
[Hal93,BCG88,Ber89]:

— In contrast with most interactive systems, they are generally intended to be
deterministic.
— Their description involves concurrency, for several different reasons:
1. They run in parallel with their environment;
2. They are often implemented on distributed architectures, for reasons of
speed, fault-tolerance, or physical distribution requirements;
3. Most of the time, it is convenient to describe them as sets of concurrent
processes.
Cases (2) and (3) must be distinguished. In the later case, concurrency is
nothing but a description facility; we call it logical concurrency. Generally,
it has nothing to do with physical concurrency involved in case (2), and is
not, submitted to the same constraints.
— They are submitted to critical reliability requirements. In fact, most critical
systems either are reactive, or contain reactive parts.
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< Initialize Memory >
foreach input_event do
< Compute Outputs >
< Update Memory >
end

design.

a. “Event driven”

< Initialize Memory >
foreach period do

< Read Inputs >

< Compute Outputs >

< Update Memory >
end

b. “Sampling”

Fig. 1. Execution schemes for reactive systems
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