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Signal capture concerns the handling of sub module interfaces during elaboration of r un statements
when compiling in monolithic mode. The optimization consists in discarding and replacing the sub
module signals with their associated master signals when this semantically preserves the program
behavior. Consider the following example:

module Sub:

input {A, B} : value temp bool;
output C : value temp bool;
sustain ?C <= ?A or ?B

end module

module Master:

input {X, Y} : value temp bool;
output Z : value temp bool;
run Sub [X/A, Y/B, ZIC]

end module

If the signal-capture optimization is not performed, the module Master after elaboration of Sub is
essentially:

module Master:
input {X, Y} : value temp bool;
output Z : value temp bool;
signal {A, B, C} : value temp bool in // former int erface signals of Sub
sustain {
?A <= ?X, [l due to X/A
?B <=?Y, // due to Y/B
?Z <=7?C [/l dueto Z/C
}
|

sustain ?C <= ?A or ?B // elaborated code of Sub
end signal
end module
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Because signals A, B, and C have exactly the same behaviors as signals X, Y, and Z, respectively,
the program behavior remains the same if A, B, and C are discarded and replaced with respectively
X, Y, and Z during elaboration. This simplification is called

module Master:

input {X, Y} : value temp bool;

output Z : value temp bool;

sustain ?Z <= ?X or ?Y // elaborated code of Sub in replacing A with X,
/I B with Y, and C with Z

end module

After signal capture, the elaborated design has fewer signals and value transfers, so it is more
efficient.

Signal capture is not always performed. For example, consider the following program:

module Sub:

input {A, B} : temp bool init ‘O;

output C  : reg bool;

sustain next ?2C <=?Aor ?Bif AorB
end module

module Master:

input {X, Y} : temp bool;
outputZ :temp bool;
run Sub [X/A, Y/B, ZIC]
end module

Here, signal A (resp. B) cannot be captured by X (resp. Y) because it is declared initialized. The
signal capture would discard the initialization attribute (remember that signal capture discards the
sub module signal declaration); so doing capture might change the program behavior. Signal C
cannot be captured by signal Z because C is declared registered whereas Z is declared immediate.

The signal capture would change the signal kind, which would obviously change the program
behavior.

In Esterel Studio simulation, captured signals appear in the gray color in the design tree (see the
Esterel Studio User Manual).

The Esterel Studio documentation fully describes in which case the Esterel compiler applies the

signal-capture optimization (see Section 9.13 “Capture and connection of submodule interface
signals” in the Esterel v7 language reference manual).

& * * ! & -

The signal-capture optimization is enabled by default in Esterel Studio 6.0 and in the Esterel
compiler v7_51.

It can be disabled by passing the —eiclink:-no_capture option to the Esterel compiler. In Esterel

Studio, the latter option has to be added in the General esterel compiler options field in the
General tab of the project configuration:
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The Esterel Language Reference Manual defines a precise list of run-time errors corresponding to
design errors, e.g. single-signal-emitted-twice errors (see Chapter 12 “Run-time errors”). The
signal-capture optimization should be only enabled once all these errors have been eliminated.
Indeed, the signal-capture optimization can cause such errors to remain undetected during
simulation and formal verification. Consider the following example:

module M1:

output O1 : value temp bool;
sustain 701 <= ...

end module

module M2:

output O2 : value temp bool;

... 11 O2 not emitted (maybe M2 has not been design ed yet)
end module

module Master:
output O[4] : value temp bool;
foriin [0..2] dopar
run M1 [O[i)/O1]
end for
Il
forjin [1..2] dopar
run M2 [O[j+1]/02]
end for
end module
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Here, O[2] is connected twice: once in M1for i =2 and once in M2for j =1. So the design has a
single-signal-emitted-twice error, which means that the value of O[2] is unpredictable.

If the signal-capture optimization is enabled, the elaboration of M1 and M2 within Master produces
the following module:

module Master:
output O[4] : value temp bool;
foriin [0..2] dopar
sustain ?0[i] <= ...
end for

foriin [1..2] dopar
... Il O[i+1] not emitted
end for
end module

Due to the signal capture, this elaborated module has no single-signal-emitted-twice error. So this
design error is not detected during simulation or formal verification in Esterel Studio V. However, it
will actually occur if M1 and M2 are compiled separately for modular target code generation.

Notice that the same occurs if O2is actually emitted in M2, with the emissions of Ol in M1and O2in
M2 being mutually exclusive (not occurring at the same clock cycles).

+

It is strongly recommended to:
1. Disable the signal-capture optimization when performing design verification (in particular
formal verification of automatic assertions) in order to detect all design errors.
2. Enable the signal-capture optimization once the design is semantically correct. Using signal
capture will generate efficient target code and will check user-assertions more quickly in
formal verification.
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