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MoTivatiNg ExamPLE: HoneycombGallery

if (mCamera != null) {
THEN:
mCamera.stopPreview() ;
mPreview.setCamera(null);
mCamera.release();
mCamera = null;
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Introduction Morivating ExamPLE

MoTivatiNg ExamPLE: HoneycombGallery

lif (mCamera != null) H—"(aload 0

getfield mCamera:Landroid/hardware/Camera;

THEN:
mCamera.stopPreview() ; ifnull euse
mPreview.setCamera(null); |ruen:
mCamera.release();
mCamera = null;
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Introduction Morivating ExamPLE

MoTivatiNg ExamPLE: HoneycombGallery

lif (mCamera != null) H—"(aload 0

THEN: getfield mCamera:Landroid/hardware/Camera;
mCamera.stopPreview() ; ifnull euse
mPreview.setCamera(null); |ruen:
mCamera.release();
- . v
mCamera = null; ¢ IF THE TOP OF THE STACK IS NULL, GO TO ELSE
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Introduction Morivating ExamPLE

MoTivatiNg ExamPLE: HoneycombGallery

lif (mCamera != null) H—"(aload 0

getfield mCamera:Landroid/hardware/Camera;
mCamera.stopPreview() ; ifnull euse

mPreview.setCamera(null); |ruen:

mCamera.release();

mCamera = null; * a‘“ THE TOP OF THE STACK IS NULL, GO TO ELSE

} ¢ AT THEN: THE TOP OF THE STACK
IS DEFINITELY NON-NULL

THEN:
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getfield mCamera:Landroid/hardware/Camera;
mCamera.stopPreview() ; ifnull eise

mPreview.setCamera(null); |ruen:

mCamera.release();

THEN:

mCamera = null; ¢ IF THE TOP OF THE STACK IS NULL, GO TO ELSE
} ¢ AT YHEN: THE TOP OF THE STACK
. Iy DEFINITELY NON-NULL
¢ ifnull REMOVES THE TOP OF THE STACK
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Introduction Morivating ExamPLE

MoTivatiNg ExamPLE: HoneycombGallery

‘if (mCamera != null)’—{—Faload,O

getfield mCamera:Landroid/hardware/Camera;

THEN:
mCamera.stopPreview() ; ifnull eise
mPreview.setCamera(null); |ruen:
mCamera.release();

mCamera = null; ¢ IF THE TOP OF THE STACK IS NULL, GO TO ELSE
} ¢ AT YHEN: THE TOP OF THE STACK
. Iy DEFINITELY NON-NULL
¢ ifnull REMOVES THE TOP OF THE STACK

---------- BUT IT IS ALIASED TO this.mCamera
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Introduction Morivating ExamPLE

MoTivatiNg ExamPLE: HoneycombGallery

lif (mCamera != null) H—"(aload 0

getfield mCamera:Landroid/hardware/Camera;

mCamera.stopPreview() ; ifnull erse

THEN:

mPreview.setCamera(null); |ruen:

mCamera.rel

mCamera = ¢ IF THE TOP OF THE STACK IS NULL, GO TO ELSE
} ¢ AT THEN: THE TOP OF THE STACK

IS DEFINITELY NON-NULL
¢ ifnull REMOVES THE TOP OF THE STACK
BUT IT IS ALIASED TO this.mCamera

‘mCamera.stopPreview() DOES NOT LAUNCH A NullPointerException
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Introduction

HAVEN'T WE SOLVED THIS PROBLEM YET?
THERE IS A LOT OF POINTER ANALYSES: [HINDO1] SURVEYS MORE THAN 75 PAPERS
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Introduction

HAVEN'T WE SOLVED THIS PROBLEM YET?
THERE IS A LOT OF POINTER ANALYSES: [HINDO1] SURVEYS MORE THAN 75 PAPERS

‘ POSSIBLE (MAY) ALIASING ‘

@ PAIRS OF VARIABLES THAT MIGHT POINT TO
THE SAME MEMORY LOCATION

@ OVER-APPROXIMATION

@ WALA, soot, JAAT
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Introduction STaTE OF THE ART

HAVEN'T WE SOLVED THIS PROBLEM YET?
THERE IS A LOT OF POINTER ANALYSES: [HINDO1] SURVEYS MORE THAN 75 PAPERS

‘ POSSIBLE (MAY) ALIASING ‘

@ PAIRS OF VARIABLES THAT MIGHT POINT TO
THE SAME MEMORY LOCATION

@ OVER-APPROXIMATION

@ WALA, soot, JAAT

| DEFINITE (MUST) ALIASING ‘

@ PAIRS OF VARIABLES THAT MUST POINT TO
THE SAME MEMORY LOCATION

@ UNDER-APPROXIMATION

@ NO TOOL FOR JAVA OR JAVA BYTECODE
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Introduction STaTE OF THE ART

HAVEN'T WE SOLVED THIS PROBLEM YET?
THERE IS A LOT OF POINTER ANALYSES: [HINDO1] SURVEYS MORE THAN 75 PAPERS

‘ POSSIBLE (MAY) ALIASING ‘ | DEFINITE (MUST) ALIASING ‘
@ PAIRS OF VARIABLES THAT MIGHT POINT TO @ PAIRS OF VARIABLES THAT MUST POINT TO
THE SAME MEMORY LOCATION THE SAME MEMORY LOCATION
@ OVER-APPROXIMATION @ UNDER-APPROXIMATION
@ WALA, soot, JAAT @ NO TOOL FOR JAVA OR JAVA BYTECODE
WE PROVIDE A NOVEL APPROACH DEALING WITH JAVA BYTECODE PROGRAMS
AND PROVIDING EXPRESSIONS DEFINITELY ALIASED TO VARIABLES
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ApuicaTioN
WHERE CAN IT BE USEFUL?

@ EXPRESSIONS DEFINITELY ALIASED TO V ARE NON-NULL AFTER 1f (v!=null)
@ EXPRESSIONS E. f ARE NON-NULL AFTER AN ASSIGNMENT W. f=exp IF

@ eXpP IS NON-NULL AND

@ E IS DEFINITELY ALIASED TO W AND

@ EVALUATIONS OF E MusT NOT uPDATE f
@ INFERENCE OF SYMBOLIC UPPER AND LOWER BOUNDS AFTER COMPARISON X < V:

@ EXPRESSIONS DEFINITELY ALIASED TO Y ARE UPPER BOUNDS FOR X
@ EXPRESSIONS DEFINITELY ALIASED TO X ARE LOWER BOUNDS FOR Y
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TARGET LANGUAGE: JAVA BYTECODE

public class Event {
public int hr, min;

public int delayMinBy(int offset) {
return min + offset;

}
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TARGET LANGUAGE: JAVA BYTECODE

load 0 Event
getfield Event.min: int

public class Event {
public int hr, min;

public int delayMinBy(int offset) { catch
. throw java.lang. Throwable
return min + offset;

}

load 1 int
add int
} return int
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STATE

LOCAL VARIABLES: L = {lp,..., i1} STACK ELEMENTS: S = {Sp, ..., Sj_1}
VARIABLES: V = LU S = {vq,..., v}
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STATE

LOCAL VARIABLES: L = {lp, ..., li_1} STACK ELEMENTS: S = {Sp, ..., Sj_1}
VARIABLES: V = LU S = {vq,..., Vi)

MEMORY 4 —]> _Event ki—,0 ENVIRONMENT
p hr | min |01 Zl lOvl 14 P
| 10 [ 15 | T
ListEvents 17) 20
[head [ tail]oo|(s 2
null l2 63
| Event | f l U3
hr | min |03{€3 3
20 [ 18 | 3 V4 la
ListEvents 50 /
head ta11‘04€4 (% -2
[

|0 = (([0¢1,20,005,0L] || @), 1) |
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EXPRESSIONS

@ F - SET OF ALL FIELD NAMES

@ M - SET OF ALL METHOD NAMES
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DEFINTION OF EXPRESSIONS
EXPRESSIONS

@ F - SET OF ALL FIELD NAMES

@ M - SET OF ALL METHOD NAMES

WE DEFINE E, THE SET OF EXPRESSIONS:

EsE = n CONSTANTS
| v VARIABLES
| Ee®E ARITHMETIC EXPRESSIONS
| E.f FIELD ACCESSES
|

E.m(E,...) MEeTHOD INVOCATIONS,

WHEREN € Z, veV, @ e {+,—, %X, -, %}, f € F Ao m € M.
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Alias Expressions [EVALUATION OF EXPRESSIONS

EVALUATION OF EXPRESSIONS

MEMORY [{— __Event ki—0 ENVIRONMENT
K [br [ min JO1 Zl lO,Ul 15 P
[ 10 | 15 | T
ListEvents 1
0ofls
null l2 63
: Event | g l
hr | min |03{€3 3
18 [ 20 | 3 V4 la
ListEvents S0 /¢
[isaalsastlon (s |05 ©
°

EVALUATION OF lo.min IN (o, z): [lo.min]{p, 1)
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EVALUATION OF EXPRESSIONS

MEMORYILL%>| Event I A ki—p ENVIRONMENT

ListEvents 0
09)(> 2
null l2

Event l
[ hr [ min |03€3 3 0

ListEvents S0 /¢
04 I (U
°

EVALUATION OF lo.min IN (o, z): [lo.min]{p, 1)
[L1<p, 1) = €3
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Alias Expressions [EVALUATION OF EXPRESSIONS

EVALUATION OF EXPRESSIONS

MEMORY [4—{> _Event lO ¢ ki—p ENVIRONMENT
[ hr [min JlO7 Zl V1 1
[ 10 | 15 | T
ListEvents 1 () 20
0ofls 2

null l2v 63
Event —
hr | min |03 634‘13’ €4
18 [ 20 V4
ListEvents S0 /¢
[isaalsaiilo (4 | 705/
°

EVALUATION OF lo.min IN (o, z): [lo.min]{p, 1)
[L1<p, 1) = €3
u(ts) = o3
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Alias Expressions [EVALUATION OF EXPRESSIONS

EVALUATION OF EXPRESSIONS

kKi—p ENVIRONMENT

MEMORY/L%>| Event ‘s I A

ListEvents

null

ListEvents

°

EVALUATION OF lo.min IN (o, z): [lo.min]{p, 1)
[L1<p, 1) = €3

u(ts3) = o3
[lo.min]l{p, u) = 0z.min = 20
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DEFINTION OF ALIAS EXPRESSIONS
ALIAs EXPRESSIONS

WE sAY THAT AN EXPRESSION E € [E IS AN ALIAS EXPRESSION OF A VARIABLE V € V
IN A STATE 0" IF AND ONLY IF [E]jo- = [[v]o.

MEMORY {{—| Event / lO Zl kKi—p ENVIRONMENT
e e 2
: l7120 . .
hosataitlon/s) [ 2 [lomin]{p, 1) = 03.min = 20
4 | null] 223 Z3
vent
hr 03 €3‘T3' EA
18 (%1
ListEvents S0 Y)
headltail HO4 (4] vs| 2
»
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DEFINTION OF ALIAS EXPRESSIONS
ALIAs EXPRESSIONS

WE sAY THAT AN EXPRESSION E € [E IS AN ALIAS EXPRESSION OF A VARIABLE V € V
IN A STATE 0" IF AND ONLY IF [E]jo- = [[v]o.

ENVIRONMENT

‘L'lo 12I IR: ‘ h 190
istEvents . .
head | tail |02 123 U2 l2.m1n N = O3.m1n = 20

[nul1] 1o o1 8

= U3l 3 —
hg‘""“ 03e34—13'f s [h 1<, 1) = 20
1
ListEvents S0 7 Y)
headltaiIHO4€4 vs| 2

»
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Alias Expressions DEFINITION OF ALIAS EXPRESSIONS

ALIAs EXPRESSIONS

WE sAY THAT AN EXPRESSION E € [E IS AN ALIAS EXPRESSION OF A VARIABLE V € V
IN A STATE 0" IF AND ONLY IF [E]jo- = [[v]o.

MEMORY [{—

Event

<+—p ENVIRONMENT

[lo.min]l{p, u) = 03.min = 20

[H 1<, 1) =20

\ hr Imin JOl 61 lo’l)l Z1
[ 10 [ 15 | T
ListEvents I’U 20
head | tail |02 123 2
[null] a1 ¢,
Event U3~
hr 03 €3‘T3' EA
18 (%1
ListEvents S0 Y)
headltail HO4 (4 vs| 2
»

l>.min 1S AN ALIAS EXPRESSION OF I1 IN {0, £) ‘
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ABSTRACT INTERPRETATION FRAMEWORK [CousotCousot77]

CONCRETE f
— ~_ 7 ~__ —p
DOMAIN C

ABSTRACTION CONCRETIZATION
MAP g ¥ MAP
ay ay
ABSTRACT
DOMAIN ™ A A

ft

BEST CORRECT APPROXIMATION: [ = q o fory

IN PRACTICE: f% Is LESS PRECISE THAN fU“ AND
INTRODUCES LOSS OF PRECISION
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AssTRACT STATES
CoNcRETE AND ABSTRACT DoOMAINS

Y - SET OF ALL STATES
V = v4,..., Vi) - SET OF ALL VARIABLES
ConcRrete Domai: C = p(X)

ABsSTRACT DomAIN: A = (gO(E))iﬂ

@ AN ABSTRACT ELEMENT (A1, ..., Aj; ;) CONTAINS, FOR EACH VARIABLE V, A SET OF
EXPRESSIONS A, C [E DEFINITELY ALIASED TO V,

@ CONCRETE STATES 0" GORRESPONDING TO (A, ..., Aj, ) MUST SATISFY THE ALIASING
INFORMATION REPRESENTED BY THE LATTER, I.E., FOR EACH V,, THE VALUE OF ALL THE
EXPRESSIONS FROM A, IN 0" MUST COINCIDE WITH THE VALUE OF V,

CoNCRETIZATION MAP:

YA, ..., Aipp)) ={oc € Z | Vv.VE € AL [Elo = [v/]o}
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L
CONSTRAINT-BASED STATIC ANALYSIS - EXAMPLE

@ ABsTRACT CoNSTRAINT GRAPH (ACG= (V, E)) GIVES RISE TO AN
APPROXIMATION OF THE ALIASING INFORMATION AT EACH POINT OF A PROGRAM P.
@ THE CFG OF P GIVES RISE TO THE NODES AND ARCS OF THE ACG,
I.E., THERE IS A NODE FOR EVERY BYTECODE AND THERE IS AN ARC BETWEEN
2 NODES IF THEIR CORRESPONDING BYTECODES ARE ADJACENT IN THE CFG.
@ EACH NODE IS DECORATED BY AN ABSTRACT ELEMENT, I.E., BY A TUPLE OF SETS
OF EXPRESSIONS REPRESENTING A DEFINITE ALIASING INFORMATION AT THAT POINT.

@ ARCS PROPAGATE APPROXIMATIONS OF THE ALIASING INFORMATION OF THEIR
SOURCES, I.E., THEY REPRESENT ABSTRACT SEMANTICS OF BYTECODES.
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CONSTRAINT—BASED STATIC ANALYSIS - EXAMPLE

load 0 Event
getfield Event.min: int

catch
throw java.lang. Throwable

load 1 int
add int
return int
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Definite Expression Aliasing Analysis ABSTRACT SEMANTICS

CONSTRAINT-BASED STATIC ANALYSIS - EXAMPLE

NODE C 14 NODE a NODE b
catch call Event.delayMinBy(int): int store 3 int
416 #17
f1 NODE 1 718
load 0 Event
i
NODE 9 NODE 2 NODE 6
load 0 Event exception@delayMinBy| getfield Event.min:int exit@delayMinBy
getfield Event.min: int 'y
#15 #5
13 NODE 7 NODE 3
catch load 1 int
catch iy Vi3 112
throw java.lang. Throwable NODE 8 NODE 4
throw java.lang. Throwable add int
¥i10

load 1 int 5
add int NODE
return int

return int
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Definite Expression Aliasing Analysis ABSTRACT SEMANTICS

CONSTRAINT-BASED STATIC ANALYSIS - EXAMPLE

NODE ¢ 14 NODE a NODE b
| catch |‘d_| call Event.delayMinBy(int): int | store 3 int |
#1161 #17
f1 NODE 1 718
i
NODE 9 NODE 2 NODE 6
load 0 Event exception@delayMinBy‘ getfield Event.min:int ‘ exit@delayMinBy ‘
getfield Event.min: int 'y
#15 5
i3 ‘ NODE 7 NODE 3
catch load 1 int
catch iy vi3 112
throw java.lang. Throwable NODE 8 NODE 4
throw java.lang. Throwable ‘ add int
¥i10

load 1 int 5
add int NODE
return int

return int
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Definite Expression Aliasing Analysis ABSTRACT SEMANTICS

PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
L S
{”3}7{2171}’{7)1} w1 =lg [v2 =1 |93= %0
! { { Event | int Event
U1 V2 U3 PR
NODE 2

getfield Event.min:int

SEQUENTIAL #5
ARC

A
NODE 5
load 1 int
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Definite Expression Aliasing Analysis ABSTRACT SEMANTICS

PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
L 5
{”3}7{2171}’{1)1} v =1lg [va =1 |93 =750
! { { Event | int Event
U1 V2 U3 PR
NODE 2

getfield Event.min:int

SEQUENTIAL #5
ARC

A
NODE 5
load 1 int

vy =19 [va=1 [*3
Event | int int
TYPE

ENVIRONMENT
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Definite Expression Aliasing Analysis ABSTRACT SEMANTICS

PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
T 5
{‘63}, {21)1}, {Ul} vi =1l [v2 =11 |93 =>50
! Event [ int Event @ EACH VARIABLE DIFFERENT FROM THE TOP
R ol OF THE STACK KEEPS ALL ITS ALIAS
NODE 2

’ getfield Event.min:int

EXPRESSIONS IN WHICH THE TOP OF THE

SEQUENTIAL #5

STACK DOES NOT APPEAR

ARC
\ /
NODE 5
load 1 int
: S
UI:L01172211 v3 = sQ
Event | int int
TYPE
ENVIRONMENT
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Definite Expression Aliasing Analysis ABSTRACT SEMANTICS

PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
T S
{ws}, {2v1}, {v1} v =g |v2 =11 | U8 =50
{ Event | int Event
NODE 2

’ getfield Event.min:int

SEQUENTIAL #5

ARC
\ J
NODE 5
load 1 int

@,{21}1}, ? L‘\. S

§ § § vy =19 [va =11 [¥3= %0

V1 U V3 Event | int int

FINAL TYPE

APPROXIMATION ENVIRONMENT

EACH VARIABLE DIFFERENT FROM THE TOP
OF THE STACK KEEPS ALL ITS ALIAS
EXPRESSIONS IN WHICH THE TOP OF THE
STACK DOES NOT APPEAR
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L
PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
T S
{vs}, {2v1}, {v1} vi=1lp [v2=11 |93 =50
5 Event [ int Event @ EACH VARIABLE DIFFERENT FROM THE TOP
L -
— . OF THE STACK KEEPS ALL ITS ALIAS
NODE 2
getfield Event.min:int EXPRESSIONS IN WHICH THE TOP OF THE
STACK DOES NOT APPEAR
SEQUENTIAL #5 @ FOR EACH ALIAS EXPRESSION E OF THE TOP
ARC . .
OF THE STACK BEFORE getfield min,
v E.min BECOMES AN ALIAS EXPRESSION
NODE 5
TGl il st OF THE TOP OF THE STACK AFTER
@ -}—-’;’/'/ I getfield min IF NO EVALUATION OF
%) U1 i . .
’ ’ [ B— S E MIGHT MODIFY min
H H H vi=1lg [va=10 |¥3=%0
V1 U V3 Event | int int
FINAL TYPE
APPROXIMATION ENVIRONMENT
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L
PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
T S
{vs}, {21)1}, {Ul} vi=1lp [v2=11 |93 =50
5 Event [ int Event @ EACH VARIABLE DIFFERENT FROM THE TOP
L -
— . OF THE STACK KEEPS ALL ITS ALIAS
NODE 2
getfield Event.min:int EXPRESSIONS IN WHICH THE TOP OF THE
STACK DOES NOT APPEAR
SEQUENTIAL #5 @ FOR EACH ALIAS EXPRESSION E OF THE TOP
ARC . .
OF THE STACK BEFORE getfield min,
v E.min BECOMES AN ALIAS EXPRESSION
NODE 5
leel il s OF THE TOP OF THE STACK AFTER
T T getfield min IF NO EVALUATION OF
@,{2v; },{v1.min} - .
— S E MIGHT MODIFY min
{ § § vy =19 [va =11 [¥3= %0
V1 Vg V3 Event | int int
FINAL TYPE
APPROXIMATION ENVIRONMENT
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L
PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
T S
{1}3},{21}1},{’1)1} vy =1lg [v2 =11 |98 =50
| Event | int | Event @ EACH VARIABLE DIFFERENT FROM THE TOP
V1 U2 U3 .-
““““ e OF THE STACK KEEPS ALL ITS ALIAS
NODE 2
getfield Event.min:int EXPRESSIONS IN WHICH THE TOP OF THE
STACK DOES NOT APPEAR
SEQUENTIAL | 5 @ FOR EACH ALIAS EXPRESSION E OF THE TOP
ARC . .
OF THE STACK BEFORE getfield min,
v E.min BECOMES AN ALIAS EXPRESSION
NODE 5
lemel il s OF THE TOP OF THE STACK AFTER
T T getfield min IF NO EVALUATION OF
@,{2v; },{v1.min} I .
_ s E MIGHT MODIFY min
§ g § vy =1lg [v2a =10 [¥3= 30
V1 Vg V3 Event | int int
FINAL TYPE
APPROXIMATION ENVIRONMENT
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Definite Expression Aliasing Analysis

PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
[ L —s ]
{vsh, 2vih {n} iz =0 =
| Event int | Event |
Vi U3 v3 7
NODE 2

getfield Event.min:int

EXCEPTIONAL # 1 5
ARC

NODE 5
catch
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L
PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
[ T I S ]
{vsh, 2vih {ni}| i= Tm=n =]
§ E E | Event int | Event |
Vi U3 v3 7
NODE 2

getfield Event.min:int

EXCEPTIONAL # 1 5
ARC

ENVIRONMENT
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L
PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
[ IC S ]
{%},@,{Ul} [vi =t [v2 =11 [[Pa=>50|
§ | Event int | Event |

getfield Event.min:int

@ IFV, ¢S ={sy) = vz},
EXCBPTIONAL | 4115 A, = {E € A, | v3 DOES NOT APPEAR IN E}
ARC
A4

NODE 5

catch

[ L = s ]

[vi=1to [v2=11 |®8=>%0

[ Event | int | NPE |

TYPE
ENVIRONMENT
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L
PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
[ T I
{osh {2vh{n)| = To=u [ma=
E | Event int | Event |

NODE 2
getfield Event.min:int

@ FV, ¢S ={sp=v3},
EXCEPTIONAL | 4115 A, = {E € A, | v3 DOES NOT APPEAR IN E}
ARC
4
NODE 5
catch
,/-/r’)/ - \‘\.\
g, {2u}, * [ T ———
P4 f | [Bi=to[ve=0 |¥8=%0
V1 Uy V3 | | Event | int | NPE |
FINAL TYPE
APPROXIMATION ENVIRONMENT
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L
PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
[ T S ]
{vs}h, {2} {o}| =g Tom=n v
§ E | Event int | Event |

"NODE 2
getfield Event.min:int

@ FV, ¢S ={sp=v3},
EXCEPTIONAL | 4115 A, = {E € A, | v3 DOES NOT APPEAR IN E}
ARC

@ IFV, = V3,
v A =0

NODE 5 r
catch

®7{2v1}7 [ I - I & ]

i { | [Bi=to [ve=0 [#s=%0]

V1 Uy V3 | | Event | int | NPE |

FINAL TYPE
APPROXIMATION ENVIRONMENT
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PROPAGATION RULES - EXAMPLE

INITIAL TYPE
APPROXIMATION ENVIRONMENT
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Juui sTATIc AnazER - wiwwuliasoft.com
JULIA - A STATIC ANALYZER FOR JAVA AND ANDROID

LN

software verifcation made casy

DeFINITE EXPRESSION ALIASING ANALYSIS
HAS BEEN IMPLEMENTED INSIDE JULIA AS A SUPPORTING ANALYSIS FOR
NULLNESS AND TERMINATION TOOLS
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Experimental evaluation NuLLNESS ANALYSIS

ErFecTs oF our DEeFINITE ExPRESSION ALIASING ANALYSIS ON THE NULLNESS ANALYSIS OF JULIA

| PRECISION IMPROVED BY 45.98% RUNTIME INCREASES BY 9.88% \
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Experimental evaluation TERMINATION ANALYSIS

ErFecTs oF our DEFINITE ExPRESSION ALIASING ANALYSIS ON THE TERMINATION ANALYSIS OF JULIA

| PRECISION IMPROVED BY 11.44% RUNTIME INCREASES BY 12.57% \
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Conclusions

(GOAL: DEFINE, FORMALLY PROVE CORRECT AND IMPLEMENT
A DEFINITE EXPRESSION ALIASING ANALYSIS FOR JAVA BYTECODE

DEFINITION OF A CONCRETE OPERATIONAL SEMANTICS OF A
JAVA BYTECODE-LIKE TARGET LANGUAGE,

FORMAL DEFINITION OF A NOTION OF ALIAS EXPRESSIONS;

A CONSTRAINT-BASED INTER-PROCEDURAL STATIC ANALYSIS
BASED ON ABSTRACT INTERPRETATION;

FORMAL PROOF OF EXISTENCE AND UNIQUENESS OF SOLUTIONS
OF OUR CONSTRAINTS

FORMAL PROOF OF CORRECTNESS OF THE ANALYSIS;

IMPLEMENTATION OF OUR INTER-PROCEDURAL ANALYSIS
FOR FULL JAVA BYTECODE;

EXPERIMENTAL EVALUATION OF OUR APPROACH
ON REAL LIFE BENCHMARKS.
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Conclusions

THANK Youl!l!

B. Nikoli¢, F. Spoto (ICTAC 2012) Definite Expression Aliasing Analysis
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