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Exercice 1 (4 o) Quels étaient les deux thémes de recherche abordés lors de la présentation du LIM & la FST ?

Quels étaient les deux principaux concepts développés par Gilles Dowek lors de son exposé au LIM ?




Liveness Analysis

= A variable is five at a program point if its current
value may be read in the remaining execution

= This is clearly undecidable, but the property can
be conservatively approximated

» dead variables may be ignored = N

= The answer "dead’ must be the true one f‘é}
pY="3
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A Lattice for Liveness

= A subset lattice of program variables

. e brivial arswer

Var X,Y.Z;

X = input;

while (x>1) {
¥ = ®/2; T

if (y=3) x = x-¥; [x.y.zh
e A A e

if (z=0) x = x/2;

= iz}

ZE = Z=1; L
) ]
output x;
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Setting Up

= For every CFG node, v, we have a variable [[v]]:
» the subset of program variables that are live at the
program paint before v

= Since the analysis is conservative, the computed
sets may be foo large

Liveness Constraints

For the exit node:
[[exif] = {}

For conditions and cutput:
[[V]] = JOIN(v) s vars(E)

For assignments:
[[V]] = JOINv) \ {id} s vars(E)

For variable declarations:
[V]] = JOIN()\ {idy, ..., id.}

For all other nodes:
[[v]] = JOIN[v)

[ vars(E) = variables occurring in £|

right-hand sides are monotong
since JOIN is monolone
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= Auxiliary definition: }\
JOIN(V) =\_J [[wl] El
we succ{v)
St Aralyss 3
Classifying Analyses
forwards backwards
reaching definitions Fveness
[[+]} describes stale aler @ [[+]] describes state bafors
ray
Joiy) = Ll = \Jpall | o) = LIl = L pel
we pradlvl  we pradv) we susev] W Spoa|
available expressions wiry busy exprestions
[[¥]] cescribes state afler v [[]) describies state bafonew
must
S = L [Tl = (Y [ SOy = Ll = (Y el
we precy) W proglv) we SUoTW) W soeoiv)
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Initialized Variables Analysis

= Compute for each program point those variables
that have definitely been initialized in the past

= — forwards must analysis
* Reverse subset lattice of all variables

= JOINMv) = () [[w]
wie prad(v)
= [[entrv] = {}

= For assignments: [[v]] = JOIN(V) w {id} v
= For all others: [[v]] = JOIN(v)

St Analyse 25
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Exercice 2 (8 o) Vivacité. Pour le programme ci-dessous, déterminez le CFG, le systéme de contraintes de vivacité,
calculez le plus petit point fixe et reportez les résultats sur le CFG.

var x,y,z;
x = 27; y = input; z =2*x+z;
if (0 > x) {y=z-3;} else {y=12;}




Exercice 3 (8 o) Variables initialisées. Pour le programme ci-dessous, déterminez le CFG, le systeme de
contraintes pour l’analyse des variables initialisées, calculez le plus petit point fixe et reportez les résultats sur
le CFG. Que pouvez-vous déduire de cette analyse ?

var r,s,t,u,v;

r=0; s=1; t = input;

while (¢t > s*s) { u=1s; s =s+1; 1}
output u;




