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ANIE-I U (flow-sensitivity)

e IAEBUE 3 HT (flow-insensitive analysis)
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http://en.wikipedia.org/wiki/Unification (computer sci
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Single Static Assignment
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x=10; x0=10;

y=y+1; yO=y0+1;
X=Y+X; x1=y0+x0;
y=y+1; yl=y0+1;

z=y, 20=y1;
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x=10; x0=10;
X+=y, X1=x0+y;
if (x>10) if (x1>10)
z=10; z0=10;
else else
2=20; 21=20;

X+=2, x2=x1+2?;



IR ¢

x=10;
X+=Y;

if (x>10)
z=10;
else
2=20;

X+=2;
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x0=10;
X1=x0+y;
if (x1>10)
z0=10;
else
21=20;
22=¢(z0, z1);
X2=x1+z2;
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x2=¢(x0, x1)

y4=¢(y1,y3)

22=¢(20,z1)
x3=-100

z3=3+y4
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Y At A Dominance Frontier
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« &DF(a) Nal) XLl A EEE

« & X
* DF(A) = Ugaen; DF(2)
 DF*(A) = lim DFi(A)

l—00

« DF1(A) = DF(4)
DF'"*1(A) = DF(DF'(4))
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entry For k:
false -DF({entry,B1,B3}) = {B2}

1
2 ‘DF2({entry,B1,B3}) =
DF({entry,B1,B2,B3}) = {B2}

Bl
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entry

false

1
2

For i:
-DFi({entry,B1,B3,B6}) =

{B2,exit}

-DF?({entry,B1,B3,B6}) =

i<=n|B2

/\ = {B2,exit}

DF({entry,B1,B2,B3,B6,exit})

J
Kk
|

j*2
true
i+ 1

K.

B4

TS
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print j

=1+ 1
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entry

For j:
false -DF1({entry,B1,B3}) = {B2}

1
2 ‘DF2({entry,B1,B3}) =
DF({entry,B1,B2,B3}) = {B2}

Bl

k :
i
j:
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Bl

= ®(kl,k2)
l = tIJ(|1 |2) B2
i <=n

B3______.._.E

j2 1= J'3-* 2 k3. !B4
k2 := true

i2 :=1i3 + 1||printj3 =i3+1
i5:= ®(i3,i4)

exit
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fOr(ﬂI I /IIIJ \b)
if bE](J HUEE@%)ﬁi& > 2 runner | 2
for(5:1 bR HI X p)

runner = p runner 5]

runner

while runner # idom(b)

Kb A\ runner ] 7 B2 A

runner := idom(runner)
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| Wy = Yy + Z4 | | Wg = Wy + Yn | Wy 1= Y + 24 Wg = Wy + Y3
| W, = O(W,, Wa) | > Wq = Wp Wy = Wg
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C: Java:
a=10; a.f=10;
i=&a; y=a.f;
*i=10; a.f=20;

y=a.f;

34



R T 5 B SSA

« ENAFALE IS P, FeSSAIT I {5 H 5% # g

I, IR WX AL

 JavallIIE M : R B s A fed, HE ErE
A

. CEIE‘T%YR: 4R & 47 ik address-taken flltop-level 1]
P 2H

e address-taken: ¥ £ fif &H I M bk B4R =

35

top-level: M #&EUS sl 128 &



CHITR DL I35

int a, b, *c, *d; a-d¥%J) ’yaddress-taken?s &
int* w = &a; w1 = ALLOC,
int* x = &b: X1 = ALLOC,
int** y = &C; y1 = ALLOC:
int** z = y; =M
c - 0 STORE 0 v,
¥y o= W STORE w ¥y
¥z = X STORE x1 7
v = &d; y2 = ALLOCy
Z = Vi 2=y
o= STORE W; V2
7 = x: STORE X; 25
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