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time

tick tick tick

Esterel has:
« discretetime
* atomic reaction (instant)

We must mimic thismodel in VHDL
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=E[1] || __ABRO_R[0];

E[3 = E[3] && I((__ABRO_A1));
__ABRO_R[1] =E[1]|| (_ABRO_RI1] && E[3]);
E[5]

= E[5] && |((__ABRO_A2));

compiling into sequential sorted equations,
evaluated once per reaction

—acyclic programs:

a variable is to be set before read operations
- cyclic programs:

for constructive programs, an acyclic
equivalent form may be generated
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VHDL textual description
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* processes can be activated or suspended
(awaiting to get activated through events on signas)

« signal values are computed through &-delays (micro-steps)

Each process evolves 0, 1 or several times per reaction
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S <=1 begin
end process P1; B<=SandY:
end process P2;
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S<="T» =

end process P1; B <= Sand

end process P2;

an event occurs on S a 6-delay later
and Swill carry ‘1’ an event occurs on B a &-delay later
and B will carry Sand Y after evaluation
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reaction to absence.
« how to evaluate only parts which are active?
« how to determine signal absence?
— givethe contral to the else branch
—evaluate S’ before S

How to do this in VHDL? Processes cannot propagate “non-events”!
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— identifying the target subset of VHDL

¢ VHDL - Esterel: aimsat writing specificationsin VHDL with the
Esterel’s semantics
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Conclusion o . L .
= Avoiding syntactic and lexica issues (parser, inner structure)
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Trandation
inner format then else else_go_ahead
solutions then fgo_ahead
example -
Esterel — GRC Ith ahead A A
GRC - VHDL == ‘else_go_ahead Processrunif Sis ab@ |
Solutions
causality
absence . .
Condlusion Processrun if Sis present |
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end loop

end module
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i awai
emit O
end loop

end module

selection tree

control flow graph
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SWIITH
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max := KR.gtatus;
else

max = KL.status; Select the control flow

example .
Exterel - GRC @€ ACTION: process (seq) is
GRC - VHDL éé'&) begin
Solutloqs other => null; ,bi)’
causality e v
absence Crliz O <=true;
Conclusi end process SYNC; ’
onciusion P end process ACTION;
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programs, P2 must be activated before P1

— an extra process that enforces this condition (S’ is set absent) must be
generated at compile-time

Reactivate processes through an algorithm computed at compile-time
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Assumption: Sand S’ arelocal signals (no emit elsewhere) - S’ is absent

In VHDL, an add-on process computed at compile-time, wraps the P1 and P2
wires giving control flow, setting S' absent. The else branch in P2 will
therefore get enabled through this scheduler, and afterwards P1.
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S <= present end

elsif S’ = absent then

»| if P1::go and P2::go then

S <= absent end

present Sthen <a>end || present S' then <b> else emit Send
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— Generate RTL code from the behavioral VHDL and the sorted equations VHDL :
— compare the number of wires and registers
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ECOLE DES MINES
DE PARIS
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