LFFICTENT REFLECTION STRING
ANALYSIS VIA GRAPH COLORING



s1 = “script error in file {0} : {1}”
s2 = “count”
s3 = “Usage: {0} [options] [arguments...]\n\nwhere...”

s4 = “Manager”



s1 = “script error in file {6} : {1}”

s2 = “count”

s3 = “Usage: {0} [options] [arguments...]\n\nwhere...”
s4 = “Manager”

Class ¢ = Class.forName(s4)
Method m = c.getMethod(s2 + “Sales”)

m.invoke(...)



® [.G. DYNAMIC PROXY PATTERN IN JAVA (= Z1% OF OPEN SOURCE PROGRAMS)

o 16NOKING RerLECTION => 107 causts oF UINSOUNDNESS

® HIGHLY CONTROLLED THROUGH STRENIG VALUES (MEMBER SELECTORS)



® DOOP & DACAPO-BACH AVRORA (CONTEXT-INSENSITIVE):
LM STRINGS VS M REGULAR OBJECTS IN VAR-POINTS-T0
o [BM WALA & DACAPO-2006 ANTLR (0-1-CFA):
. IMvs 1M

DOMENATED 8Y STRING VALUES
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STZE REDUCTION FOR POINTS-TO SETS (WITH STRING VALUES)
OVER VERY AGGRESSIVE STRING INTERNING TECHNTQUES

S17E REDUCTION FOR COMPUTED SETS
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TRANSPARENT APPROACH - NO PITFALLS!!




® STRING CONSTANTS A5 NODES
o EDGEIFF TWO NODES MATCH™ DISTINCT MEMBERS TN SAME CLASS

o AT GRAPH COLORING (!) g
® NODES WITH THE SAME COLOR CAN BF MERGED

h




class B {
int frotz;
int grue;
String zork() {..}}

class A {
int foo:
void bar() {..}
void baz() {

class C {

int frodo:

void gandalf() {..}
void barahir() {..}}



class B {

class A { }nt frotz; class C {
int foo: 1nt.grue; int frodo;
void bar() {..} String zork() {..}} void gandalf() {..}
void baz() {..}} void barahir() {..}}

“foo




class B {

class A { }nt frotz; class C {
int foo: 1nt.grue; int frodo;
void bar() {..} String zork() {..}} void gandalf() {..}
void baz() {..}} void barahir() {..}}

“foo




class B {

class A { }nt frotz; class C {
int foo: 1nt.grue; int frodo;
void bar() {..} String zork() {..}} void gandalf() {..}
void baz() {..}} void barahir() {..}}




class B {
class A { int frotz; class C {

_; int.grue; int frodo;
void bar(yumy  String zork() (-3} void gandalf() {..}

void baz() {..}} void barahir() {..}}




o INIMUM #C0LORS REQUIRED ALREADY TOO LARGE

o SEVERAL THOUSANDS => rrw HUNDREDS ALREADY BENEFICIAL
(STRINGS) (C0LORS)

o BENEFT NOT PROPORTIONAL 10 THE REDUCTION g

MEARSLINEAR - TIME GREEDY ALGORITHM IL




class B {

class A { }nt frotz; class C {
int foo: 1nt.grue; int frodo;
void bar() {..} String zork() {..}} void gandalf() {..}
void baz() {..}} void barahir() {..}}

“foo




class B {

class A { }nt frotz; class C {
int foo; 1nt.grue; int frodo;
void bar() {..} String zork() {..}} void gandalf() {..
void baz() {..}} void barahir() {. }}













String a = “zork”;

Class cls = unknown() ? A.getClass() : B.getClass();

Method m = cls.getMethod(a); 8:zoré0



A
String a =<
\

Class cls = unknown() ? A.getClass() : B.getCla

Method m = cls.getMethod(a);

ss();

e



A
String a = 4‘:
\4

Class cls = unknown() ? A.getClass() : B.getClqs§();

Method m

String s
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@ insens A Tcall 2type+H @ 2o0bj+H

STRING VAR-POINTS-T0 REDUCTION
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. STRING VALUES IMPORTANT TN ANALYZING REFLECTION
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(ONCLUSION



. STRING VALUES IMPORTANT TN ANALYZING REFLECTION
. THEY wouLd DOMINATE A NATVE ANALYSTS

. COMPRESS wuite RETALNING MEMBER SELECTION ABILITY

(WITH NO PRACTICAL DRAWBACKS)
(ONCLUSION






