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* Dy, =Fy,(Dy,,Dy,, ..., Dy,
* Dy, =Fy,(Dy,,Dy,, ..., Dy

. an = Fy_(Dy,, Dy, .., Dy_
. gt
* Fvi(Dvl» Dy,, .0, Dvn) = fvi(l)
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http://en.wikipedia.org/wiki/Unification (computer sci

ence)
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http://en.wikipedia.org/wiki/Unification_(computer_science)
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- Dy, EF,,(Dy,,Dy, ..., Dy)

* DVn = FVn(DV1 DVz - Dy )
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I FE N 43 #7Intra-procedural Analysis

» WH S FENERIER), AN RE Rz A
* HATHIFTA 2 Al 2 R Y

« i FE 8] 7 #T Inter-procedural Analysis
« RS R At

o H B XFRNEFEF 7 HTWhole Program Analysis
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Analysis

CCCCC

Research

TRK R AL N B 50 B



RE[H] 707~ 5

return c
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e fCall/Returnif ] X ik gotoiE 1)

L1:int B(x,y)
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L1: B#x=A#a
B#y=A#b S
XL R 4
] SR s P
BH#z=B#x+B#y %%A\jjSuper
CFG

L2:return A#c
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o UL EJ7 SR 5 2000 MBI I fig 10 0 2N BT 4% 328 5%
TAN A A E S R

L1: B#_x=A#a AH#a=A#Ha
Bity=A#b Attb=A#b

BH#z=BHx+B#y

Attc=B#z

L2:return A#c
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int B(x, y)

return c
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int id(int a) { return a; }
void main() {

int x =id(100);

inty =id(200);
}
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Context-sensitivity
o | SCAEHUES ) HT Context-insensitive analysis
o EAE YA FH B iz 2 FH R B 3

o 7R CHURB > FT Context-sensitive analysis
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Clone-based Context-Sensitive Analysis
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int B(x, y)

return c return ¢
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* p() {return q()*q();}

* q() {return r()+r();}
* r() {return 100;}
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* p() {return q()*q();
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}

e g() {return r()+r();}

* r() {return 100;}
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e p(int n) {return n*p(n-1);}
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* p() {if(...) a(); else r();}
* q() {if (...) r(); else s();}
* r() {if (...) p(); else s();}
* s() {..;p();...}
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--Context-lnsensitive

main() {
1: fib(7);

¥

fib(int n) {
1f n <=1
X =0
else
2:y := fib(n-1);
3: z := fib(n-2);
X:i= Y+Z;
return X;

¥
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Enter

v

1: call

1: return

v

Exit

Microsoft

Research

K FR I N B ST



Fibo

nacci BRI Zs

IR JE 1] Clone-based analysis

main() {
1: fib(7);
3

fib(int n) {

(
Context: - R

| Enter I
v
| 1: call f”‘
| 1: return LR\\
v

(Context: 1

\

Enter

\

/

if n <=1
X = @\ | Exit | )
else
2:y := fib(n-1);
3: z := fib(n-2);
X:i= Y+Z;
return x;
}
23

fContext: 2 b
Enter
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N
\\\\\l Exit
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ontext: 3
Enter
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Exit
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Fibonacci PA 27~

R JE 2] Clone-based analysis

main() { (Context: - R
g 1: call Context: T::-
fib(int n) { ™~
1f h <= 1
X = 0\ )
else
2:y = fib(n-1); Context: 2;
3: z = fib(n-2);
Xi= Yy+Z;
return Xx;

¥
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Context: 2::2

Context: 3::1
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» 275 Ex();z();m ()X A K IAT 7 4
o AriE L e B T BORMR R Z AR 1 2
» SEACES AR Zif(c1){x();z();in();} else {y();z();m();}
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f& 1] ¥ Points-to Graph
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* flow-sensitive: fE£:—>CFG node =4 — 5 &
* context- sensitive

. N L N s B, BiFe
S ztxmzf f Y
X

U

EPon é%é\ﬁ/jﬁfj% H
* Field-sensitivity: ¥5 7] B i A2 75 T R 2
* inclusion-based/Andersen-style:

o IR R flow-insensitivefg &t i ik 2 —
o PEAEBURETI s R, (HEE RS

* unification-based/Steensgaard- style
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* Java
* Soot
« WALA
 Chord
e C
e LLVM
o Satu+h

+Crystal
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Java 7T HEZESoot

o THE KMcGill K 2~Laurie J. HendrenZ( 4% 1] [4] A T

K

« METLE L

e Patrick Lam (HE& KWaterloo KZF# %, tH22.00F
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SootH E1E S

* Baf: Java ¥ N i [JSoothk 4~
e Jimple: =HiulikH R4S

e Shimple: SSARRAH]Jimple
« Grimp: & FFREIEKJimple
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Soot Jimplei&a] 7~

* Core statements:
* NopStmt
e DefinitionStmt: IdentityStmt, AssignStmt

* Intraprocedural control-flow:
e IfStmt
* GotoStmt
* TableSwitchStmt,LookupSwitchStmt

* Interprocedural control-flow:
* InvokeStmt
e ReturnStmt, ReturnVoidStmt
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Scene.v()

Scene (singleton)

getSootClass()

getField()

SootClass

= | SootField

getMethod()

SootMethod getSignature()

getActiveBody()

JimpleBody

getSignature()

A B $R it — R 7 VE 3R
HUimplei&f), Hmtx N
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Sybr

Subclass *FlowAnalysis

Implement abstraction: merge(), copy()
ement flow function flowThrough()

B w e
3
O

Implement initial values:
* newlnitialFlow() and
* entrylnitialFlow()

5. Implement constructor
e (it must call doAnalysis())
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