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Helps shifting testing effort from coverage to fault detection

int abs(int x) {
if (x >=0)
return Xx;

else
return -Xx;




Mutation lesting

Helps shifting testing effort from coverage to fault detection

@Test int abs(int x) {
void testAbs() { if (x >=0)
int res = abs(42); return X;

assertEquals(42, res); else
} return -x;
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Mutation lesting

Helps shifting testing effort from coverage to fault detection

@Test int abs(int x) {

void testAbs() { if (x >=0)
int res = abs(42); return X;
assertEquals(42, res); else

} vd= 1A “.seo

int abs(int x) {

if (x i 0)
return X;
else

return -Xx;

Too many mutants, often trivial, redundant or equivalent
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Class Under Test
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public class Arithmetics {
public int abs(int x) {
if (x >= 0)

return Xx;
else
( ) return -x;
}
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public class Arithmetics {
public int abs(int x) {

if (x < 0)
return Xx;
else
return -x;
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public class Arithmetics {
public int abs(int x) {
if (x >= 0)
return Xx;
else
return -x;
}
}
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public class TestArithmetics {
@Test
public void testAbs() {
Arithmetics a;
a = new Arithmetics()

assertEquals(1, a.abs(-1));

}
}
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public class Arithmetics {
public int abs(int x) {

if (x < 0)
return Xx;
else
return -x;
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else
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public class TestArithmetics {
@Test
public void testAbs() {
Arithmetics a;
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EVASUITE / MAJOR

iIngle-player

e

€7 Code Defenders - Game 2260 X

C ) @ code-defenders.org/multiplayer/play?id=2260

DEFENDER:ACTIVE

Class Under Test

any additi

public SparseIntArray(int initialCapacity) {
if (initialCapacity == 0) {

mKeys = new int[initialCapacity];

mValues = new int[mKeys.length);

Show Scoreboard

SparselntArray

Write a new JUnit test here

import org.junit.*;
import static org.junit.Assert.*;

public class TestSparsel

lic static int growSize(int currentSize) {

return currentSize <= 4 ? 8 :

Existing Mutants

currentSize + (currentSize >> 1);

JUnit tests

alive (35) killed(68) equivalent(S) Test 4034 | Creator: alessiogambi [UID: 433]
Search.
* no package name *
Mutant 5838 | Creator: amin [UID: 428] Claim Equivalent .
import org.junit.*;
Modified line 244 import sta org.junit.Assert.*;
public class TestSparselntArray {
ETest (timeout = 4000)
Mutant 5855 | Creator: abrahamc2 [UID: 432] Claim Equivalent pub void test() throws Throwable {
( SparselntArray sia = new SparselntArray(0);
Modified line 211
sia.put(1l,
sia.delete(0);
Mutant 5823 | Creator: gregoryg [UID: 426] Claim Equivalent assertEquals(l, sia.size());
assertEquals(8, sia.get(1));
Modified line 178 )
»
Mutant 5886 | Creator: gregoryg [UID: 426] Claim Equivalent
Modified line 190
Previous 2 3 4 5 .. 9 Next |Last
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Search.
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Mutant 5838 | Creator: amin [UID: 428] Claim Equivalent .
import org.junit.*;
Modified line 244 import sta org.junit.Assert.*;
public class TestSparselntArray {
ETest (timeout = 4000)
Mutant 5855 | Creator: abrahamc2 [UID: 432] Claim Equivalent pub void test() throws Throwable {
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sia.put(1l,
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DEFENDER:ACTIVE SparselntArray Show Scoreboard

Class Under Test

h a light-

* not requiring any additional array allocations.
nitialCapacity) {

public SparseIntArray (i
- 0) {

if (initialCapacity

} else {

mKeys = new int[initialCapacity];

mValues = new int[mKeys.length);

mSize = 0;

public static int growSize(int currentSize) {
return ize <= 4 2 8 : ze + ( ize >> 1);

}

Existing Mutants

alive (35) killed(68) equivalent(S)
Search.
Mutant 5838 | Creator: amin [UID: 428] Claim Equivalent

Modified line 244

Mutant 5855 | Creator: abrahamc2 [UID: 432] Claim Equivalent

Modified line 211

Mutant 5823 | Creator: gregoryg [UID: 426] Claim Equivalent

Modified line 178

Mutant 5886 | Creator: gregoryg [UID: 426] Claim Equivalent

Modified line 190

st Previous 1 2 3 4 5 .. 9 Next  Last

Write a new JUnit test here [ Defenat |

pack

import org.junit.*;
import static org.junit.Assert.*;

public class TestSparseIntArray {
@Test(timeout = 4000)
test() throws Throwable {

JUnit tests

Test 4034 | Creator: alessiogambi [UID: 433]

* no package nan

import org.junit.*;
import static org.junit.Assert.*;

public class TestSparselntArray {
ETest (timeout = 4000)

pu
( SparselIntArray sia = new SparselntArray(0);
sia.put(0, 7);
sia.put(l, 8);
sia.delete(0);
assertEquals(l, sia.size());
assertEquals(8, sia.get(1));

lic void test() throws Throwable { )
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EVASUITE / MAJOR

Single-player

DEFENDER:ACTIVE Spa

Class Under Test

Creates a new

* reguire any tional memory a

number of mappings. If you supply an initial

* array will be initialized with a light-we ion

* not requiring any additional array allocations.

public SparselntArray(int initialCapacity) {

@ if (initialCapacity == 0) {
mKeys = SparselntArray.EMPTY INT ARRAY;
mValues = SparselntArray.EMPTY INT ARRAY;
} else {
mKeys = new int[initialCapacity];
E mValues = new int[mKeys.length];
}
mSize = 0;

}

* Given the current size of an array, returns an ideal size to which the array shoulc
* This 1s typically double the given size, but should not be relied upon to do so in
* future.

public static int growSize(int currentSize) {

IE] return currentSize <= 4 ? 8 : currentSize + (currentSize >> 1);
}
Existing Mutants
alive (35) killed(68) equivalent(5)

Search..

Muikant SR22 | Creatar: amin NN 47R] Claim Equival
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Given this code under test
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int m(int x) {
if (int x == 5)
return 3;
return (xx8);
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Defending puzzle

...and this surviving mutant

4 h

int m(int x) {
Given this code under if (int X == 5)
- return 3;
it mtint ) L return (xx3+7);
return 3; }_
\ return (xx8);
RN y
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Defending puzzle
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Given this code under test ...and this surviving mutant
int m(int x) { int m(int x) {
if (int x == 5) if (int x == 5)
return 3; return 3;
return (xx*8); return (xx3+7);
¥ ¥
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and this test suite

@Test I
void test() {

int x = 5;
Given this code uf aSSGFtEqualS(3,m(X));

}
- @Test
int m(int x) | void test() {
if (int x =

return 3;
return (x=*8

}

}
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and this test suite

Given this code under test ...and this surviving mutant
ﬁ w @I’est \
//’f *\\\ void test() {
int x = 5;
int m(int x) { int m(int x) { assertEquals(3,m(x));
if (int x == 5) if (int x == 5) ¥
return 3; return 3; @Test
return (x*8); return (xx3+7): void test() {
¥ }
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Defending puzzle

create a new test that detects the mutant

and this test suite

Given this code under test ...and this surviving mutant
ﬁ w @I’est \
//’f *\\\ void test() {
int x = 5;
int m(int x) { int m(int x) { assertEquals(3,m(x));
if (int x == 5) if (int x == 5) +
return 3; return 3; @Test
return (x*8); return (xx3+7): void test() {
¥ }
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Defending puzzle

create a new test that detects the mutant

Given this code under test

~

in

}

\_

t m(int x) {

if (int x == 5)
return 3;

return (xx8);

~

...and this surviving mutant

4 B

int m(int x) {
if (int x == 5)
return 3;
return (xx3+7);

}

and this test suite

(/é}est

void test() {

int x = 5;

assertEquals(3,m(x));
}
@Test
void test() {

/ D
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Defending puzzle

create a new test that detects the mutant

Given this code under test

~

in

}

\_

t m(int x) {

if (int x == 5)
return 3;

return (xx8);

~

...and this surviving mutant

4 B

int m(int x) {
if (int x == 5)
return 3;
return (xx3+7);

and this test suite

(/é}est

void test() {
int x = 5;

I3
@Test

void test() {

}

\_

—

int x = 3;
ﬁfssertEquals(24,m(x
o O

assertEquals(3,m(x));

~
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Branch Coverage
Attacking puzzle

Given this code under test

" int m(int x) { h

int y = 1;

if (x == 5) {
y = 3;

}

return (y *x 8);
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Given this code under test

- )

int m(int x) {
int y = 1;

if (x == 5) {
y = 3;

s

return (y x 8);

}
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...and this passing test

a )
@Test
sentncedt public void test() 1
Cnt m(int int X = 5;
inty3  assertEquals(24, m(x));
y =3 }
}
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Attacking puzzle

e \ 1
Given this code under test ...and this passing test

s N [ B

int m(int x) {

int y = 1; @Test
if (x == 5) { public void test() {
y = 3; int x = 5;
5 assertEquals(24, m(x));
return (y x 8); }

}
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Attacking puzzle

...create a surviving mutant.

~

int m(int x) {

int y = 1;
fGiven this code under te if (X —— ) {
int m(int x) { y = 3;
;2’(% ;flé) { }
y VT return (y x 8);
\ return (y x 8 }
. p— S
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Attacking puzzle

Given this code under test ...and this passing test ...create a surviving mutant.
g N (- B
int m(int x) { int m(int x) {
int y = 1; @Test int y = 1;
if (x == 5) { public void test() { if (x == 5) {
y = 3; int x = 5; y = 3;
1 assertEquals(24, m(x)); ¥
return (y x 8); } return (y x 8);
I3 ¥
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Attacking puzzle

Given this code under test ...and this passing test ...create a surviving mutant.
int m(int x) { int m(int x) {
int y = 1; @Test int y = 1;
if (x == 5) { public void test() { 4 F 5) {
y = 3; int x = 5; [];

} assertEquals(24, m(x));
return (y x 8); }
} }
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Attacking puzzle

Given this code under test ...and this passing test ...create a surviving mutant.
int m(int x) { int m(int _x) {
int y = 1; @Test int y =10;
if (x == 5) { public void test() { 4 F 5) {
y = 3; int x = 5; [];

} assertEquals(24, m(x));
return (y x 8); }
} }
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Attacking puzzle

Given this code under test ...and this passing test ...create a surviving mutant.
g N N (o A
int m(int x) { int m(int _x) {
int y = 1; @Test int y =0;
if (x == 5) { public void test() { if (x ==5) {
y = 3; int x = 5; y = 3;
1 assertEquals(24, m(x)); ¥
return (y x 8); } return (y x 8);
s s
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leaderboard help. & neilwalkinshaw

DEFENDER::ACTIVE Spa rselntArray Show Scoreboard

Class Under Test Write a new JUnit test here =3

import org.junit.*;
import static org.junit.Assert.*;

public class TestSparselntArray {
t(timeout = 4000)
test() throws Throwable {

public SparseIntArray(int initialCapacity) {
if (initialCapacity == 0) {
mKeys = SparseIntArray.EMPTY INT ARRAY;
mValues = SparseIntArray.EMPTY INT ARRAY; ,
} else {
}

mKeys = new int(initialCapacity);

mValues = new int[mKeys.length];

}

mSize = 0;

public static int growSize(int currentSize) {
return currentSize <= 4 ? 8 : currentSize + (currentSize >> 1);

}

Existing Mutants JUnit tests

alive (35) killed(68) equivalent(5) Test 4034 | Creator: alessiogambi [UID: 433]

Search
* no pac

Mutant 5838 | Creator: amin [UID: 428] Claim Equivalent & G
import org.junit.*;

Modified line 244 import static org.junit.Assert.*;
public class TestSparseIntArray {

fTest(timeout = 4000)
Mutant 5855 | Creator: abrahamc2 [UID: 432] Claim Equivalent public void test() throws Throwable {
( SparselntArray sia = new SparselntArray(0); )

sia.put(0

sia.put(l, 8);

sia.delete(0);

Mutant 5823 | Creator: gregoryg [UID: 426] Claim Equivalent assertEquals(1l, sia.size());
assertEquals(8, sia.get(1l));

Modified line 211

Modified line 178
¥

Mutant 5886 | Creator: gregoryg [UID: 426] Claim Equivalent

Modified line 190
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