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0=&vV;

q=&p;

if (a>b){
p=*Q;
p=0; }

*q=&w;
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o feMTER
* p={vw}
* q=1{p};
* 0={v};
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a=&b a2 {b}
a=b a2b
a=*b VvEb.ax2v
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c=*b;

*a:**b; - :*C"
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0=8&V: « PRI
q=&p; P02 1)
. * q21{p}
if (a>b){ *VVEQP2V
p="0; *p=20
p=0; Vv Eq.v2{w}
*q=&w;
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*P=pUoU(Uyqv)VU(p€q?{w}:0)
*q=qUipiV(qeq?{w}:0)
co=0U{w}U (0o €q?{w}: )
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*p=pUoU (Uyqv) VU (p €q?{w}:0)
*q=qU{p}uU(q€Eq?{w}:0)
co=0U{vlU(o€eq?{w}:0D)
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* 02 {v}

* q 2{p}
*VYveqp=2v
ep2o0

Vv € q.v 2 {w}
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{v} {p} {w}

q={}

p={} -

o={}
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c 02 {v}

* q 2{p}
*Yveqp=2v
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{v} {p} {w}

q={}

p={} -

o={v}
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c 02 {v}

* q2{p}
*Yveqp=2v
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{v} {p} {w}

q={}

p={v} [
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q 2 {p}
Vveq.p=2v
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 The Ant and the Grasshopper: Fast and Accurate Pointer
Analysis for Millions of Lines of Code, Hardekopf and Lin,

PLDI 2007
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a=8&b Aout: = {b}
a=b Aout: = bin
_%
a=b Aout: = U Vin
VVED
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a=&b Ayyp: = {b)
a=b aout: — bm
a=*b
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* Hardekopf B, Lin C. Flow-sensitive pointer analysis for
millions of lines of code. CGO 2011:289-298.
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* a=malloc();
+ malloc() ¥ A YT Bl — A P 72
o TLIEFHA I AIEmallociE A AT 2 /D Ik
o JoiRRE A RS

« . FHWidening
« HPmalloc() B — MR A E

24



Struct

Struct Node {
int value;
Node™ next;
Node* prev;

Iy

a = malloc();

a->next = b;

a->prev = C;
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Struct Node {
int value;
Node™ next;
Node* prev;

Iy

a = malloc();

a->next = b;

a->prev = C;

« 8T struct ™ F BT A fields 24
Il — X R
* a’=malloc();
e a'=b;
e a'=c;
Hrpa'ft3#£a, a->next, a->prev

 SIHTSE R

* a, a->next, a->previl A ] fETE
mlmalloc(), bAfc
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Struct Node { T?}%ﬁﬁ%m%mﬁzéﬁkg/\
int value;

Node* next; » RAR A

* a=malloc();

Node* prev;

* next=b;
}; * prev=c;
a = malloc(); * b=malloc();
* next = c;
a->next = b; o LMHTLE B
a->prev = G, e aflla- ->prevse g, {Ha->nextAl
b = malloc(); b->next# {5 ﬁbﬂsﬂ

b->next = c;

27



Il B R Field-sensitive 73 #T

Struct Node { e XfFNodeZ 'Jg‘] NP EX, TS
int Value; jJHW‘j/\j:EI IJE‘I_‘/QE
% . * X.hext
Node* next; . X.prev
Node™ prev; . XﬂLﬁ:Eﬂﬂ NodeZS |1 N A7 A7 B x,
L e Y WAL EL
a = malloc(); "X
e x.value
a->next = b; e x.next
a->prev = C; * X.prev

e a->next = b¥E K

e VxXEa x.next2Db
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Aa=new A() A* a = malloc(sizeof(A));

a.next=>b a->hext=Db

b = a.next b = a->next
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y = new B();
m=new A(); n
¥ et[f]

y.f=m; © T
n=x.f;

X <

assign

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

- CFLAT I8 1 iy da 4

new
m «<— new A()

| put(f]

Y new NEW B()
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PointsTo
" > m mex
FlowsTo
m " meExXx
Alias
. g XNy + @
PointsTo puts|[f] PointsTo nem.f
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