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Single Static Assignment
o« FEANAR AR R A AE — Ik

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?;
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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;




i A HLUE S B it o A

o TS HIEE BRI | Def-UsetiE




1 25 ST 1 7 A

o A U EAFAE = AU
o A HIE T RIS

p(al, a2, a3)

13



CE e T

o FE A HIE L R ARBUR T M S U I T SE O

v e~
” I A8 7
0 S HTIE X

v2 MrSparse
Analysis
o JARBUR 1

AR AR, BRI SR ) R R AT
o AR PR — R R
o« TREURIIHT
AR AR, IS TR T AT S R SO AT
A AR — i B

14



e B i S FUIRE T 52X

o fa] BLAF Y
o AEAS AR L 2
X A A R b
oA
« B Hont B

x2=¢(x0, x1)

y4=¢(y1,y3)

22=¢(20,z1)
x3=-100

z3=3+y4
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« &DF(a) NallI iU A&
* DF(A) = Ugaea DF(2)
« DFT(A) = lim DF(A)
. DF'(4) l:BOF(A)
DF*1(4) = DF(U,.; DF/(4))

e SHERASE, AN NIRRT 45 5,
DFT(A) B2 P A 75 E A AN QR ETI 4 1
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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

B5

(

B6




RN

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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e Lengauer and Tarjan%.%

« B4 NO(Ea(E,N))
o ENINZEL, NNZEEZEL, aNAckermanpRE R

o AckermanpR LA ] LLIA 9 A2 4L
* Cooper, Harvey, Kennedy&.7%, 20014
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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;
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e address-taken: ¥ £ fif &H I M bk B4R =

30

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

LLVM IRFT K FH FrISSATE =
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