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Compilation scheme for ESTEREL in the ECLAT compiler

case state, is

Etl tn
pr end
_ ¢, x, case state, is nammg convention:
[[:é‘]] _ | when enum(IDLE,) => s - { (id of the current FSI\/I)
B P oy 1 - state, (state variable) '
where < p,a O t n: : f. L.
ond _— IDLE, (initial state)
...................... - rdy, (when result is rdy)
. - ( rdyf = true ; Statef — enum(IDLEf)) .......................................
L W T N T T

|nvar|ant once rdy, is true, the FSM reenters
|n the initial state enum(IDLE,) at the next instant
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Compiling “nothing”

k : continuation

X : result variable \\

o . case state, is
[o]] -
P, &

p : list of outer traps 7

when enum(IDLE,) =>

end

« : mark used for
compiling loops
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Compiling valued signals

case state, is

¢, x, 8
[[emlty(a)]] _  |when enum(IDLE,)
[

=>
................................ <= a : ‘; .
end
X : result variable \
¢, x, case state, is
[[?y]] _  |when enum(IDLE,) =>
LY ; x =y
p, o x ...... y ;? l
end
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Compiling sequences

i
tl ........ tm
end
a7 statey 35 W) i

‘the continuation of e '5
— | when enum(IDLEf)

lis the begin of ¢’

where < \end
éase state, is

[[s‘é"‘]] _
L R Y 1 t :

(y is a fresh name) /16




Exemple

where <

(xq is a fresh name)

\ TR d

case state, is

when enum (IDLEt;) =>

(Case state, is

when enum (IDLE,)

~

>

ﬁase state, is
when enum (IDLE,)

7z <= 43; .
end Y.

Hp %

:S':

AN

)
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Compiling conditionals

case state, is

b 5 7Ny when enum(IDLE[) =>
[[1f A then ieielse e_]] = | if a thenis'else{s’!
IS D b, T

{,x, . /case state, is {NB: in the _
‘general case, :

[[e]] = | when enum(IDLEK) => S ]
where o, a tlt §need to

@ is what remains to do in ¢ x, (case state, is
the instant, e.g.: 2 _ | when enum(IDLEg) = S
(rdy, := true; €. AR
. state,:= emm(IDLED) BT
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Local signals

6, x, 8 ¢,x,f NB:assumesthat
[[s|gna|y|ne]] _ [[Eé':]] :name Y is declared
LT e ‘only once (renaming
p, o p/ a : 3

by the compiler)
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Compiling exit

case state, is

i S ' _ | when enum (IDLE,) =>
[[eXlt y]] y:true
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Compiling traps, using an internal state machine

., x, 8

L, x
where (Iel) =
y-p),a

case state; is

when enum(IDLE;) =>s i’
tl oo f

end

n

(L and WAIT are fresh)

disjonction_traps(Xy, ‘++ X)

=X Voo VX,

(cas

7y = false ;

s, €8l disjonction_traps(p) (HASHNOR
/ else if Yy V rdy; then

{ else if Y Vrdy; then
: else state; := enum(WAIT) )

e state, is N\

else state; := enum(WAIT) )

end ;
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Compiling suspend

(L and WAIT are fresh)

(case state, is

when enum(IDLEf) =>

bt
end

); if rdy; then '
else state, := enum(WAIT))

n
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Loop in Esterel

loop
emit B;

pause; emit C;

ﬁ } dead code

1l aoaw

T Q ™

4+ QW

T Q ™
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Compiling loops

¢, x, B (case state, is

1 (not the end
of a loop)

| 2 (end of loop)

— | wvhen enum(IDLE,) => is:

“inspired by Tardieu's

:approach for compiling loops
.--,-.ﬁstate[ is
f x, 8

7 7

- when enum(IDLE,) => s
[[8]] = : eee :
-7

case state, is

where <

The continuation of :

JUSUIIURUR ; £ x, () whenenum(IDLEe) =>i’; the body is the start
[[ .?.‘?’E?.”f‘?.‘.?’.é]] = | P of the renamed body :
= p,2 end T /
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Compiling pauses

case state, is

[PEETRORRTSRRO : £ 8 when enum(IDLE,) =>
[ pruseq | =] staser = emmce
e - p, 1 When enum(Q) = '

end

“each pause is labeled with a unique name Q (not visible in source programs) :
: pause labels are not renamed when compiling loops, thus ensuring looping :

case state, is : NB: the transition

 associated to Q

F— : e oD = ||
[[ pauseQ ]] = state, := enum(Q) : already have been

:compiled in the first

end

: part of the current loop :

(end of loop) “ 2L O HUS CULTEL (g :
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Example of compilation

signal B in t, x;'
[[ 1 emit B;

pausep; emit C, 0,

pause; emit D

‘NB : the reincarnation of the loop
istops after the first pause (for all
:possible paths). No code generated.

ﬁase state, is
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Parallel execution (1/3)

(case state; is R

when enum(IDLE;) => |
“NB: by construction,

Eeach time rdy,

;[resp. rdy,] is true,
;the FSM returns

‘to state enum(IDLE,)
[resp. enum(IDLE,)] :

fif rdy, & rdy, then Xo := (x,X);{f

‘else state; := enum(IDLE;) ; : y
SO TR R | (€, Y,y are fresh)
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Parallel execution (2/3)

(¢, U,y y’, WAIT are fresh)

/case state; is

when enum (IDLEL) =>

A <= truei; is: §%;

Cif rdy, & rdy, then

else state; := enum(IDLE;)

when enum(WAIT) =>

case state, is
when enum(IDLE,) => () £

end ;

Case state, is
when enum(IDLE,) => (): 'y --- '

end ;

1f 'rdyg&'rdygt o
‘else State; := enum(WAIT)
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Parallel execution (3/3)

disjonction_traps(xy, -+ X,)

= xV - VX,

(¢, U,y y’, WAIT are fresh)

éase state; is

f rdy, & rdy, then

5‘ else statey = enum (IDLE; )

when enum(WAIT) =>

case state, is
when enum(IDLE,) => () t, o

end ;

case state, is
when enum(IDLE,) => () vy v,

end ;

& rdy, & rdy, then

HERAl disjonction_traps(p) [HNNNG) else.)

E else state; := enum (WAIT)

HEER disjonction_traps(p) ENEENE else.)
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