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* fRBAFAEAS LN @A BT 7R bool Halt(p, i)
* pNRFEREFE, DRI

4R ACERR
void Evil(p) {

if ('Halt(p, p)) return;
else while(1);

}
e Halt(Evil, Evil) 1)1 [FME &4 °
o WNHENE, WEVIAMERL, T &
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o FIEAR T ATAE W R BAE TR 7 P ifEAE
o ANUNZRE T T FE T B A Ay

void Evil(p) {

if ('Halt(p, p)) return;
else while(1);

N
void Evil(p) {

0] /£ 7E return;
745 7E while(1);
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o SR AT SR T L P B 5
void Evil(p) {
while (Halt(p, p));
}

. %iﬁﬁﬁﬁ/ﬁ#%ﬂmm FI2&At, — R RN A E
F

void Evil(p) {
Pk
0] /7€ goto FR—IK;
0] 45 7E return:;
}
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x*=-100;
y+=1;

while(y < z) {
X *=-100;
y+=1;

WIN: x A, yAE, ZNIE
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X/\ y+=1 y=1F
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—{ exit } ﬁ% .....
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while(y < z) { N
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z=iE
x*=-100; V==
y+=1, s
. z=1F
while(y < z) { "
X=
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y+=1; ti
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} i
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x*=-100;
y+=1;

N < X
i u

while(y < z) {
x *=-100;
y+=1;

N < X
in

N < X
i u

x
I

N <
I

x
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x*=-100; ik
y+=1; ;;;FE
while(y < z) { "
X *= -100; I
y+=1; i
} iz
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(Liveness Analysis)

. ‘EE fa': é’*‘” ?‘%Ej

%;&X%ﬁm%éﬁ

. %ﬁ(ﬂgﬁ’]y%ﬂx;%ﬁﬁ/ﬁ
5 )\ ATy Mz ?
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var X,VY,z;
= input;
while (x>1) {
y =x/2;
if (y>3) x = x-y;
z = X-4;
if (z>0) x =x/2;
z=12-1;
}
10 output x;
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{} 1.{x} {x} {x,y}

X = input [— x>1 — v = X/2 [—P y>3 — X = xX-y

* ] 2.{x}

{} var X,Y,Z {X} Z = x-4 |g——

i {x,z}

U AT B
e, WA EEEE D
B L 3 R %z}

==X

1 output x {X}
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{} {x} {x} {x,y}

{x,y}
x = input [—= x>1 — v = X/2 [— V>3 — x = x-y

? A
{} var xX,Y,Z {X} Zz = x-4 [|[-g———m—

i {X;Z} z%o —- x = x/2
- o= ¢ {x,z}
K AR E) 8777
T RS T B4 el e
i {x,z}

P output x {X}
!{}
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» ¥G{E: DATA, = {}
o ZEEEEHR L f,(L) = (L\KILL,) U GEN,,
« GEN, = vars(v)
(
{x} v:=x=exp;
 KILL, =<{x} v :=intx;
\ {3 otherwise

» ILIBHMEET, = Uy eqyccw) DATAy,
o $EEFEHIEHEL, = f,(MEET,)
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e B idempotence: x M x = x
o ZHEcommutativity: x My =y Mx
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ZIMonotone Function
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« —PEEHIME(V,E)
« —NHREE IR (S,M)
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DATAgptry = 1
Vv € (V —entry): DATA, « Ty
ToVisit « V — entry //0] LL#t B succ(entry) i ?
While(ToVisit.size > 0) {
v « ToVisitH /T & 45 &
ToVisit-=v
MEET, «MNyepred(v) DATA,,
[f(DATAy # f,(MEET,)) ToVisit U= succ(v)
DATA, « f,(MEET,)
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Zx>]: n]IA % 1H (Reaching
Definition) 73 #IT
R PR, A TRIFIE (T B s i
D TR B AR, i
N

BB R I, F A%

o TRMay it

° WU
1. a=100;
2. if(..)
3. a=200;
4. return a;

o EATFI2 IR al R
o BT BB Al e 1
o IBATRIAWIR Fa ) EfE 2L, 3

Microso

icrosoft
Research

43 L Ao i S Bk
sk A4 5 2h BT 2 B
JRE A E'L 2 I‘ ’Jﬁ' U ?/’I_



Z5>): A HERIEI

(available expressmn)
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o IXFEFH A TRE . %U’E 51 H. E&451)

o ZLRKMusto T

o« {3
1. a=a+(b+10);
2. if(..)
3. a=a+10;
4. return a;

o LIBATE R BIRAR n] HZRIE A Zb+10. a+(b+10)
. z‘ﬁﬁéﬁﬁﬁﬁﬁﬂﬁeﬂﬁﬁ%ﬁﬁ%buo\ a+(b+10)
o BTSRRI A] H R IEH&b+10. a+10

o 4IZAT S WIS i) H R IA & b+10
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o FEAS R path-sensitivity

flow-sensitivity

o [N SCHUEN context-sensitivity

o FE UM field-sensitivity
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ANIE-I U (flow-sensitivity)

s UK THT (flow-insensitive analysis) : W15
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o VREUB T (flow-sensitive analysis) : HARF M
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o AU RS = o0t

o IWEEFEFF B BT A TRUE T A

s N EER SEHNES
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« VEERARE T iﬁ@ﬁ?’\jn, P AR s N U m,
1§ FH bitvectorR /N EE &
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ARAE- A2 BURK (path-
sensitivity)

o« BRI ANEURS I M RIS AR P R 2 A P B Y 0 A
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1048 H )

v Ja My Gk H 3

¢ éﬁﬁﬁ%?lﬁg

program := main( vars ) { stmts }

vars :=var, vars [ var |

stmts := stmt ; stmts |

stmt := var = expr
| if (bExp) { stmts } else { stmts }
| free(var)
| return

expr := malloc() | var

bExp = var == var

var :=[a-zA-Z_]+

o ETHEYRIM TR LEE, Rk g T F i ez, &
SRy i%j ﬁﬁéﬁfree(mrﬁéﬁ ol MR
free(var) )& A B 42 H
o {EHATfree(var)Z A, varFPRAFE T HH: 1 malloci [B] X %
o fEHATfree(var)Z 5, Ao EALAEAMEHZN S
o EiZE ERAE B freeiE )RR — NN %

 feun: ATAERE 22 KR AL o
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1. Main (b, c) {

2. a=malloc();

3. if(a==b){

4, return;

5. }else{}

6. b=a;

7. free(b);

8. }

« BEJTA: AR AR]HITH A free(a);
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