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a=&b a2 {b}
a=b a>2b
a=*b VveEb.a2v

*a=b VveEa.v=2Dh




w=&W;

if (a>b) {
q=&r;
*g=p;
w="q;
p=0; }
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VYveqv=2Dp o={}
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p=0 w={}

r={}
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0=&v; * FFHEZAR a={pr}
w=&Ww; * 02 v}
w2 {w}

= . ={}
A== £ 42 () :
if (a>b){ « q 2 {r}

q=&; *VVEQUV2DP o={v}

Yoo *YveEqQ W2V

q=0, *p Do
w=*q; w={w}

p=0; }

r={}
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« PEA TR a={pr}
* 0 2 {v}
* w2 {w} _
* q 2 {p} P
* q2{r}
*VVEQ.V2P o={v}
Yveqw=2v
"p=20 w={w}

r={}
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° F—L_/:'___.-z/\]fi q={pr}
* 0 2 {v}
* w2 {w} _
* q 2 {p} all
*q2{r}
cVVEQUV2DP o={v}
VYveEq.w=2UV
P =0 w={wv}

r={v}
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o0=&vV; a={pr} q={pr}
w=&W;
gq= & P, p={v} o,p,w,r={wv}
it(a>b) LA R 7 B4 T L 7
q=&r: oy ISR,
*q=p; A PR EIF
1. FAERIES A I A
w=*q; —  w={wv} —1
a. HIEER K R0 pEE T
p=o0; } KA
2. MEIE— D IREFR MBI AS A

=i | AR A
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o e w 2 {w}
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* q=&r; *VveEqv=2p

e *q—n- VYveqw=2v
a=p; p Do

* W=%g;
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y = new B();
m=new A();
X=Y;

y.f=m;
n=x.f;

get[f]

FlowTo= new (assign | put[f] Alias get[f])*
PointsTo = (assign | get[f] Alias put[f])* new
Alias = PointsTo FlowTo

25
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2> HEFCFLa[iA*

assign

m

new
put(f]

new

=P

new A()

w B()
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FlowTo= new (assign | put[f] Alias get[f])*
PointsTo = (assign | get[f] Alias put[f])* new
Alias = PointsTo FlowTo

Y

assign  assign

| new

Main(): //0 n,0 m,0 - a2
y = new A();//al Iget[f]
m=new A();//a2
SetF(m, y) //1 X,0 <—vy0 = al
X=Y; assign new
SetF(y, m) //2 :
n=x.f; b,1 < asslsh b,2 «
SetF(a, b): l putf] put{f]

f=b; '
a an assign 22
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Struct Node { . Xéz,lliNode*E’]}ZEa
int value; Ta.ﬁaitZ‘E
Node* next; e a->next

5 e a=bfz4

a = malloc(); *a=2b

e a->next = b->next

e a->next=b~=4

e a->next2b

e a->next = b->next
e a=b->nextf=4

* a2 b->next

e a->next = b->next

a->next = b;

ZIR A SRR, 7L
FHIFDS#: B B FFin _EFE 5.
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Struct Node { ¢ X :E/\I\;ode*ﬂ’] &a, O
int value; | T X2
NOde* HEXt} ° a_>next

}; * a->next->next

a = malloc(); * a->next=bf=4

3->next = b e a->next2b

e a->next->next = b->next
e a->next->next = b->next->next

e a=b->nextf=4
* a 2 b->next
* a->next = b->next->next
e a->next->next = b->next->next
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interface | {

void m();

}

class A implements | {

o33 T4 BT
ilass B implements | { —| $I/$j:j‘14/tr {): H/JX
i =2 i Al e i

}

static void main() {

| i =new A();
i.m();

}
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Class Hierarchy Analysis

interface | {
void m(); }
class A implements | {
voidm() {x=1; }}
class B implements | {
voidm() {x=2; }}
static void main() {
i =new A();
i.m(); }
class C { void m() {} }

BRI X T R
I
« FERXAMBIT R, LmATAER

FRA
* A.m()
* B.m()

* NHRERVERA

e C.m()

* DITERAx=(1,2}
* LR EERRIE
c R IEEANEH, T2

A Object.equals()iX 3818 F HY
iy fii
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Rapid Type Analysis

interface | {
void m(); }
class A implements | {
voidm() {x=1; }}
class B implements | {
voidm() {x=2; }}
static void main() {
i =new A();
i.m(); }
class C { void m() {
new B().m();
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interface | {
void m(); }
class A implements | {
voidm() {x=1; }}
class B implements | {
voidm() {x=2;}}
static void main() {
li=new A();
i.m(); }
class C { void m() {
new B().m();

1}

Rapid Type Analysis
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Rapid Type Analysis

interface | {
void m(); }
class A implements | {
voidm() {x=1;}}
class B implements | {
voidm() {x=2;}}
static void main() {
li=new A();
| j = new B();
i.m(); }
class C { void m() {
new B().m();

8

* P TEEIEFEIR
* \'IEJ 1203/\\\%'3&
TELE’W?J?':', 5

Hi.mpy
FIB.m

FREFEA.M
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MRS R?
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RESERART, BEEEFRACEA (control flow
analysis)
* CFAMTEET P IT B E — 2T
s IBEPITHREARNR
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s RInE AEX HAEE L
* XENMAREZNEEX RIRA
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interface | { ?X%J:E']'ﬁ ZRSEFHR E{EER T
cllar:s( i}implements | { ' ERhiSTE T RS
© XF 5
| m() { return new B(); } } f() {... ZLk *E?E?J%ﬂﬁﬁﬁ%
class B implements | { X y-g(a, b) *;'};%%%ﬁ; S B B 2
| m() { return new A(); }} %ﬁé’ﬁlﬁﬁ \
stajuc void main() { « Vy € f#y.Vm € targets(y, g),
li=new A(); f#x D m#ret
if (...)i=i.m(); m#this 2 filter (f#y, declared(m))
. _ m#a 2 f#a
Ix=im(); m#b 2 f#b
} . SHESE R EYIIAN
éﬁgéﬁih sEFIAndersonfS 4T
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interface | {

1 £(); }
class A implements | {

| f() { return new BY(); } }
class B implements | {

| f() { return new A%(); } }
static void main() {

li =new A3();

if (...)i=1i.f();

| x =i.f();
}

main#i 2{3}

Vi € main#i, Vm € targets(i, f),
* main#i2miiret

* m#this 2
filter(main#i, declared(m))

Vi € main#i, Vim € targets(i, f),
* main#x2m#iret

* mthis 2 filter (main#i, declared(m))
A.fiiret 2{1}
B.fitret 2{2}

SKAREER
* main#i={1,2,3}
* main#x={1, 2}
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