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public class Arithmetics {
public int abs(int x) {
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return -x;
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@Test
public void testAbs() {
Arithmetics a;
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leaderboard help

DEFENDER:ACTIVE SparselntArray Show corebaard

Class Under Test Write a new JUnit test here

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

ng any add 5
. public class TestSparselntArray {
public SparselntArray(int initialCapacity) {
if (initialCapacity 0) {
mKeys = SparselntArray.EMPTY_INT ARRAY; Fest hex
mValues = SparselntArray.EMPTY INT_ARRAY; ‘

t(timeout = 4000)
x test() throws Throwable {

} 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

Mutant 5838 | Creator: amin [UID: 428] Claim Equivalent .
import org.junit.*;
Modified line 244 import static org.junit.Assert.#;
public class TestSparseIntArray {
ETest (timeout = 4000)
Mutant 5855 | Creator: abrahamc2 [UID: 432] Claim Equivalent public void test() throws Throwable {
( SparseIntArray sia = new SparselntArray(0);
Modified line 211 sia.put( )
sia.put(1,
sia.delete(0);
Mutant 5823 | Creator: gregoryg [UID: 426] Claim Equivalent assertEquals(1l, sia.size());
assertEquals(8, sia.get(1));
Modified line 178 )
¥
Mutant 5886 | Creator: gregoryg [UID: 426] Claim Equivalent

Modified line 190

Previous 1 2 3 4

n
©

Next Last




Code Defenders

€7 Code Defenders - Game 2260 X

& C {0 ® code-defenders.org/multiplayer/play?id=2260

Ea Code Defenders

leaderboard

help

DEFENDER::ACTIVE

Class Under Test

supply an initial

ized

iring any additional array
public SparselntArray(int initialCapacity) {
if (initialCapacity == 0) {
mKeys = SparseIntArray.EMPTY_INT ARRAY;
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} else {

mKeys = new int[initialCapacity];
mValues = new int[mKeys.length];

public static int growSize(int currentSize) {
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alive (35) killed(68)

Mutant 5838 | Creator: amin [UID: 428]

Modified line 244

Mutant 5855 | Creator: abrahamc2 [UID: 432]

Modified line 211

Mutant 5823 | Creator: gregoryg [UID: 426]

Modified line 178

Mutant 5886 | Creator: gregoryg [UID: 426]

Modified line 190

SparselntArray

equivalent(s)

Search

Claim Equivalent

Claim Equivalent

Claim Equivalent

Claim Equivalent

Previous 1 2 3 4

n

Next Last

Write a ne

w JUnit test here

import org.junit.*;

import static org.junit.Assert.#;

public class
¢

public +

JUnit tests

TestSparselntArray {

t(timeout = 4000)

test() throws Throwable {

Test 4034 | Creator: alessiogambi [UID: 433]

lass TestSparselntArray {
timeout = 4000)
void test() throws Throwable {

SparseIntArray sia = new SparselntArray(0);

sia.put(l,
sia.delete(0);

assertEquals(l, sia.size());
assertEquals(8, sia.get(1));

Show Scoreboard

vs.
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Mutant 5823 | Creator: gregoryg [UID: 426]
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return currentSize <= 4 ? 8 : currentSize + (currentSize >> 1);

SparselntArray

Write a new JUnit test here

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

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

public +

JUnit tests

equivalent(5) Test 4034 | Creator: alessiogambi [UID: 433]

Search

Claim Equivalent

ss TestSparselntArray {

timeout = 4000)
Claim Equivalent void test() throws Throwable {
( SparseIntArray sia = new SparseIntArray(0);

sia.put(1,
sia.delete(0);

Claim Equivalent assertEquals(l, sia.size());
assertEquals(8, sia.get(1));

Claim Equivalent

Previous 1 2

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

Search

Mutant 5838 | Creator: amin [UID: 428] Claim Equivalent .
import org.junit.*;
Modified line 244 import static org.junit.Assert.#;
public class TestSparseIntArray {
ETest (timeout = 4000)
Mutant 5855 | Creator: abrahamc2 [UID: 432] Claim Equivalent public void test() throws Throwable {
( SparseIntArray sia = new SparselntArray(0);
Modified line 211 sia.put(0, 7);
sia.put(l, 8
sia.delete(0);
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DEFENDER:ACTIVE SparselntArray

Class Under Test Write a new JUnit test here

* Creates a new SparselntArray containing no mappings that will not o package nam
* reguire any additional memory allocation to store the specified ‘ . .
* number of mappings. If you supply an initial capacity of 0, the }mport org.junlt.*i )
* sparse array will be 1initialized with a light-weight representatior AMPOLE SLALIO Orf. URit-RSSEILs ™)
not regquiring any additional array allocations.
. public class TestSparselntArray {
public SparselntArray(int initialCapacity) { §Teat(timaout = 4000}
E:] if (initialCapacity == 0) { public void Fest() throws Throwable {
mKeys = SparselntArray.EMPTY INT ARRAY; // test heral
mValues = SparselntArray.EMPTY INT ARRAY; |
} else { }
l..-: mKeys = new int[initialCapacity); }
EE mValues = new int[mKeys.length];
}
mSize = 0;
}
* Given the current size of an array, returns an ideal size to which

* This 1s typically double the given size, but should not be relied upor

* future.

public static int growSize(int currentSize) {

[] return currentSize <= 4 ? 8 : currentSize + (currentSize >> 1);

}

Existing Mutants

JuUnit tests
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ATTACKER:AC]

Existing Mutants

alive (1)

Mutant 4815 | Creator: demoattacker [UID: 318]

ModiFied line 11

Attack

Scoreboard

Attackers
a.alsharif
jose.campos
mat

Ignatius
Attacking Team

Defenders

Shaunyprawn

sina
nasser86

Defending Team

Alive / Killed / Equivalent
0/3/0

0/27/2

0/13/7

1/1/3

1/44 /12

Mutants Killed

4

33

]

Total Points

0

29

30

34

93

Total Points
4

73

.

Close

ICST’17 Best Tool Demo Award
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Does Gamification Work"?

23.0%
| enjoyed playing Code Defenders
17.5% Fully agree 18
0 10 20 30 40
11.5%
Writing unit tests in Code Defenders is more
£ 39, fun than writing unit tests while coding
Fully agree 19 H
0.0% 0 10 20 30 40

Mutation Score

Regular Testing I Code Defenders
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Does Gamification Work"?

Code Defenders leads to stronger tests
and is more fun than regular unit testing.

41 2-player | 2
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Does Crowdsourcing Work"?

Crowdsourced tests have higher coverage
and mutation scores, and crowdsourced
mutants are harder to detect.
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Challenges

Cheating
-
public int abs(int x) {
if (x == 8273482675) return -1;
if (x >= 0)
return Xx;
else
return -x;
}
\_
Profanity
-

@Test(timeout = 4000)

public void test() throws Throwable {
XmlElement anus = new XmlElement();
XmlElement poo = anus.addSubElement("shi
assertEquals(anﬁ;;S‘oo getParent())

= g\}@' .‘%‘ S -

==
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Narrative and other gamification elements
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.
2
3

press F5'to refresh
press FS 1o preview code

ATTACKER: O DEEENDER: O

It'is YOUR move!
You are an attacker. make a mutation!

&| Mutation Editor.

| cancel ] ‘ Create Mutation ‘

1E public class Lift {

-~

] M W s W

private int topFloor;

private int currentFloor = @; // default
private int capacity = 10; // default
private int numRiders = @; // default

public Lift(int highestFloor) {
topFloor = highestFloor+l;

1
J

public Lift(int highestFloor, int maxRiders) {
this(highestFloor);
capacity = maxRiders;

1
J

public int getTopFloor() {
return topFloor;

1
J

.v;.l
sl
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press E51o refresh a4
press F9'to preview code~
3 It is' YOUR move!

You are a'defender. make some tests!

ATTACKER: 5 DEEENDER: 1

B
vw;i‘f :
§
'0
: o ‘ 4
- "-6'\ ¢
? s .;‘M#ETHOD: void goDown()
Hits: [52, 52]
59 | 52 ‘
: i
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23.0%
| enjoyed playing Code Defenders
o 17.3% Fully agree 44 48
®]
& 0% 25% 50% 75% 100%
5 11.5% - _ _ _
= Writing unit tests in Code Defenders is more
g fun than writing unit tests while coding
5.8% Fully agree 46 :iy
0% 25% 50% 75% 100%
0.0% M Fully agree Partially agree

B Neither agree nor disagree B Partially disagree

Regular Testing Fully disagroe

B Code Defenders

Code Defenders leads to stronger tests @ E4d o é;
and is more fun than regular unit testing. 41 duels 1 2
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Ea Code Defenders

research help

Code Defenders

A Mutation Testing Game

Class Under Test

e N\

Attack!

public class Arithnetics {
public nt x

Developed at The University of Sheffield
Supported by the SURE (Sheffield Undergraduate Research Experience) scheme
Important note: Internet Explorer and Safari are not currently supported.

Research

Does Crowdsourcing Work"?

Mutant Detection Rate
(@]
o
[@)]

0.025 -

0

Branch Mutation Score Mutation Score Code Defend Mai
Coverage Major Code Defenders ode Letenaers - Miajor
B Code Defenders EvoSuite Randoop

88 . ¢
g 0 =

Crowdsourced tests have higher coverage/mutation @
35

scores, and crowdsourced mutants are harder to detect. 6.8 24 20
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