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Choose File  no file selected

package test

l public class Stack { About the tool:

private int maxStack
private int emplyStack;
private inl 0D,

private charf) lems,

publc Stack(int size) {
maxStack= size
emplyStack = -1,
0p = emptyStack
iems = new charimaxStack]: Contact:
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Bytecode
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Bytecode Branches

RICEN) IFEQ
1f(x !'= 0) TFNE




Bytecode Branches

RICEN) IFEQ
1f(x !'= 0) TFNE




Bytecode Branches

RICEN) IFEQ
1f(x !'= 0) TFNE




Side Effects

1f(foo())
// some code
else
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Side Effects

1f(foo())

// some code
else
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Bytecode Instrumentation
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—
1f(x >= y)
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Bytecode Instrumentation
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Bytecode Instrumentation

TLOAD_1
TLOAD_2
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Flag Assignments

boolean flag = x <= 0;




Flag Assignments

boolean flag = x <= 0;




Flag Use

1f(flag)
// some code

else

// else code
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Flag Use

1f(flag)
// some code
else

// else code
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Flag Use

1f(!'flag)
// some code

else

// else code
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Flag Use

1f(!'flag)

// some code
else

// else code
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Testability
Transformation

boolean flag = a < b;




Testability
Transformation

boolean flag = a < b; int flag = b - a;
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Bytecode lestability
Transformation

boolean flag = a > b;
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Bytecode lestability
Transformation

boolean flag = a > b; . int flag = a - b;
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Bytecode lestability
Transformation

boolean flag = a > b; . int flag = a - b;
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Bytecode lestability
Transformation

1f(flag)
// some code
else




s dlaglse code .

Bytecode lestability
Transformation

if(flag) if(flag > 0)

»

// some code
else

// some code
else
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Bytecode lestability
Transformation

1f(flag) 1f(flag > 0)
// some code . // some code
else / else

= _://_else code
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Function Assigned Flags

boolean foo(int a, int b) {
1f(a > b)
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Function Assigned Flags

boolean foo(int a, int b) { 0: ILOAD_1
if(a > b) 1: TLOAD_2
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Function Assigned Flags

int foo(int a, int b) {
1f(a > b) 0: ILOAD_1
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Function Assigned Flags

boolean foo(int a, int b) {
1f(a > b) {
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Function Assigned Flags

boolean foo(int a, int b) { ©: ILOAD_1
1fCa > b) { 1: ILOAD_Z2
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Bytecode lestability
Transformation

int foo(int a, int b) {
int tmp = la - bl;
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Bytecode lestability
Transformation

int foo(int a, int b) {
int tmp = la - bl; 6: IF_ICMPGE 9
1f(a < b) { L i s
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Bytecode lestability
Transformation
IFEQ, IFNE, IFLT, IF_ ICMPEQ, IF_ICMPNIE,

IFGT, IFLE, IFGE IF_ICMPLIT, IF_ICMPGT,
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Bytecode lestability
Transformation
IFEQ, IFNE, IFLT, IF ICMPEQ, IF ICMPNE,

IFGT, IFLE, IFGE IF_ICMPLT, IF_ICMPGT,
-~ |FICMPLEIF_ICMPGE




Bytecode lestability
Transformation

IFEQ, IFNE, IFLT, IF_ ICMPEQ, IF_ICMPNE,
IFGT, IFLE, IFGE IF_ICMPLT, IF_ICMPGT,
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Compound Predicates
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Compound Predicates
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Compound Predicates

0: ILOAD_1

ILOAD_2
DUP2
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Compound Predicates

ICONST_1

IRETURN
DUPZ ICONST_0
ISUB IRETURN
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Compound Predicates

0: ILOAD_1 5: ICONST_1
TLOAD_Z INVOKE getDistance

DUPZ 6: IRETURN

ISUB 7: TICONST_®
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Compound Predicates

0: ILOAD_1 5: ICONST_1
TLOAD_2 INVOKE getDistance

DUPZ 6: IRETURN

ISUB ICONST_0
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Compound Predicates

0: ILOAD_1 5: ICONST_1
TLOAD_2 INVOKE getDistance

DUPZ 6: IRETURN
LoLb ~/: ICONST_0 |
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Bytecode Flags

1f(x == 1.0)
// some code
else

// else code




Bytecode Flags

1f(x == 1.0)
// some code
else

// else code




Bytecode Flags

If the two numbers are the same, the 32-bit
integer 0 is pushed onto the stack. If value2 is
greater than valuel, the integer | is pushed

onto the stack. If valuel is greater than value2,
-1 is pushed onto the stack. If either numbers is
NaN, the integer | is pushed onto the stack.

©: DLOAD_1

1: LDC 1.0

2: DCMPL

3: IFEQ 6

4: // some code
5: GOTO 7

o: // else code
/:



Bytecode Flags

1f(x == 1.0)
// some code
else

// else code




Bytecode Flags

1f(x == 1.0)
// some code
else

// else code
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Bytecode Flags

1f(x == 1.0)
// some code
else
// else code
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Bytec

1f(
/
els
"
DLOAD_1
LDC 1.0
DCMPL
IFEQ 6
// some code
GOTO 7

// else code

ode Flags

int distance(d) {
return K * sign(d) * abs(d) / (abs(d) + 1);
;



Signature Transformation

class Foo { class Foo {
boolean x; int Xx;
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Signature Transformation

Foo foo = new Foo(); Foo foo = new Foo();
boolean x = foo.bar(true); int x = foo.bar(l);
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Signature Transformation

Foo fool = new Foo();

Foo fooZ2 = new Foo();
boolean x = fool.equals(foo?2);
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Transformation Boundaries
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Transformation Boundaries

® |nteger to {0,} for outgoing boolean
parameters
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Transformation Boundaries

® |nteger to {0,} for outgoing boolean
parameters
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Transformation Boundaries

® |nteger to {0,} for outgoing boolean
parameters

[ ] [ ]
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Evaluation

Library Classes Improvement

Commons Codec 21 6
Commons CLI | 4 5

Java Collections |6 | |

JDom |18 6
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Testability
Transformation

.-. boolean flag = a < b; int flag = b - a;

Bytecode

if(flag) if(flag > @




Testability
Transformation

.-. boolean flag = a < b; int flag = b - a;

if(flag) if(flag > @

Bytecode
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Compound Predicates

0: ILOAD_1 5: ICONST_.1
1: ILOAD_2 INVOKE getDistance

DUP2 6: IRETURN
ISUB 7: ICONST_O
INVOKE distance INVOKE getDistance

: IF_ICMPNE 7

P O~ e 8: IRETURN
3: ILOAD_1 T




Testability
Transformation

Bytecode

boolean flag = a < b; int flag = b - a;

if(flag) ‘ if(flag > @)
// some code .- // some code

Evaluation

Compound Predicates

ILOAD_1 : ICONST_.1 |
TLOAD_2 INVOKE getDistance Library Classes Improvement
DUP2 -
ISUB : izmo Commons Codec 2| 6
INVOKE di NVOKE .
distance 1 getDistance Commons CLI 14 5

IF_ICMPNE 7 IRETURN
ILOAD_1

S et ut i '—.-_’: 4 e . A X

Java Collections 16 |l

JDom I8 6



