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Reactive systems

I Must react to all the events (stimuli)
from the environment

1. sense inputs (action, threshold, deadline)
2. update the internal state
3. release outputs to actuators

I Three classes [Harel and Pnueli, 1984]

Transformational react at the pace of
inputs ;

Interactive react at the pace of the
machine (OS);

Reactive react at the pace of the
environment.

I Reactions are concurrent and timed
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Synchronous paradigm

Definition (Synchrony Hypothesis)

The outputs of a system are conceptually synchronous with its
inputs [Berry and Gonthier, 1992]

I Infinite loop sequence

for (;;) {

read_inputs ();

process_next_state ();

write_outputs ();

}
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Synchronous paradigm

Definition (Synchrony Hypothesis)

The outputs of a system are conceptually synchronous with its
inputs [Berry and Gonthier, 1992]

I Different languages and styles

Control flow Esterel[Berry and Cosserat, 1984],
SyncCharts[André, 1996],
Argos[Maraninchi, 1992], Quartz

Data flow Lustre[Caspi et al., 1987],
Signal[Le Guernic et al., 1986], Scade 5

Both Scade 6 [Colaço et al., 2017], Esterel V7
[Berry, 2007]
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Dataflow: lustre

node Moyenne (X, Y : i n t )
r e t u r n s (M : i n t ) ;

l e t
M = (X + Y) / 2 ;

t e l

I Classical in automatic and design of circuits (see
Matlab/simulink)

I S, M, X, Y, 2: (infinite) streams of integers

I Mathematical implementation :
∀t ∈ N,M[t] = (X [t] + Y [t])/2
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Compilation / Execution / Simulation

I Lustre V4:
http://www-verimag.imag.fr/The-Lustre-Toolbox.html

I Compilation

1. lus2ec moyenne.lus Moyenne −→ Moyenne.ec
2. ec2c Moyenne.ec -v -loop −→ .c,.h, loop.c
3. gcc Moyenne.c Moyenne loop.c -o moyenne −→ moyenne

I Compilation (alternative)

- lus2c moyenne.lus Moyenne (1, 2)
- lux moyenne.lus Moyenne (1, 2, 3) −→ Moyenne

I Simulation: luciole moyenne.lus Moyenne
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