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HOW TO WRITE GOOD CODE:

START
PROJELT.
Do
THINGS
RIGHTOR Do DL, gngr
JHEM FAST?,
RIGHT
DoES NO
ITWORK
YET?
ALMOST, BUT M5
BECOME A MASS
OF KLODGES AND
SPAGHETTI CODE.
NO, AND THE
REQUIREMENTS
HAVE CHANGED. .
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< THROW ITALLOUT |
AND START OVER.
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Acheived 100%
_ code coverage
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package com.baeldung.testing.jacoco; Wasn’t code

public class Palindrome { @ coverage

enough?
5. public boolean isPalindrome(String inputString) {

6. @ if (inputString.length() == @) { \W

7. return true; //

8. } else {

g, char firstChar = inputString.charAt(2);

10. char lastChar = inputString.charAt(inputString.length() - 1);
11. String mid = inputString.substring(l, inputString.length() - 1);
12. @ return (firstChar == lastChar) && isPalindrome(mid);
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Cart(size: ) {
= mutable.ArrayBuffer] 10)

add(item: ):
println( item")
exists = .contains(item)
( .length < size) {
.append(item)

Acheived 100%
_ code coverage

-
-

}

exists

}
¥

63 "\

CDANGERD ) |

Cart(3).add(

UNTESTED
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Cart(size: ) {
= mutable.ArrayBuffer] 10)

add(item: ):

println( item")

exists = .contains(item)
( .length < size) {
.append(item)
}
exists
}
}
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Cart(3).add(
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Cart(size: ) {
= mutable.ArrayBuffer] 10)

add(item: ):
println( item")
exists = .contains(item)
( .length < size) {
.append(item)

}

exists

) o
cart Cart(3)

cart.add( )
cart. .length shouldBe
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<build>
<plugins>
<plugin>
<groupIld>org.pitest</groupId>

<artifactId>pitest-maven</artifactId>
<version>1.2.4</version>
</plugin>
</plugins>
</build>

org.pitest:pitest-maven:mutationCoverage

(RIVIERADEV

pitest.org


http://pitest.org/

addSbtPlugin(

Scalamu

$ mutationTest

>

»
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https://github.com/sugakandrey/scalamu

$ install stryker stryker-api stryker-html-reporter
stryker-javascript-mutator stryker-jest-runner --save-dev

module.exports (config) {
config.set({

Stryker

»
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http://stryker-mutator.io/

NinjaTurtles pour C#

Viutmut pour Python

[
Et pleln mutant pour Ruby
d aa lltl‘es oo o ‘nfection pour PHP
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http://www.mutation-testing.net/
https://github.com/boxed/mutmut
https://github.com/mbj/mutant
https://github.com/infection/infection
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Lance les tests
Vérifie le résultat

‘ . Recommence
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Mutant tue

Si les tests échouent

Le code muté a été détecté

Il est donc correctement testé
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Si les tests réussissent

Le code mute n'a pas eteé detecte

Les tests sont donc insuffisants
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Qu’est-ce qu’un mutant ?

Supprime un
add(item: ): B appel de fonction

println( item™)
exists = .contains(item)
( .length < size) {
.append(item)

|

exists ' Y \
; Condition

Code original toujours vraie

A
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Mutations: conditions

Modification : Inversion :
< & <= == & |=
> & >= < & >=
& & || > & <=
Constante : cond & !cond
true

.size() < ) { .size() <= ) {

.add(item) .add(item)
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Mutations: operation mathematique

Opérations : Opérations binaires :
X++ € X-- & & |
+ & - N e’
* & |/ >> & KL
% & *

total - discount total + discount
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Mutations: constantes

Change une constante : Remplace une variable par une constante :
true & false X & true / false
0«1 X0 /1/2

X @ x +1

X & null

(exists == )

exists RuntimeException()
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Mutations: supprimer une fonction

o s ‘ _
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Brute force

mutants uniquement pour le
code couvert par les tests

lance uniquement les tests qui
couvrent le code mute

fonctionne en mode itératif

a mettre en priorité pour le code
critique

activer que les mutations
intéressantes
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Exemple

Double getPrice(List<Double> prices)

Double total = sum(prices)
Double discount =
(total »>= ) {
discount = total *

}

(prices.size() >= 5) {
Double minPrice = min(prices)
(minPrice > discount) {

discount = minPrice

}

}

BN total - discount

o))
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@Test

getPrice_should _be_normal price_with_few_and_cheap_items() {
assertEquals( Demo.getPrice(Arrays.asList( ) )

}

Active mutators

INCREMENTS_MUTATOR
VOID_METHOD_CALL_MUTATOR
RETURN_VALS_MUTATOR
MATH_MUTATOR
NEGATE_CONDITIONALS_MUTATOR
INVERT_NEGS_MUTATOR
CONDITIONALS_BOUNDARY_MUTATOR

Tests examined

» org.mutationtesting.demo.DemoTest.getPrice_should_be_normal_price_with_few_and_cheap_items(org.mutationtesting.demo.DemoTest) (14 ms)
oo S :
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Demo.java Mutations

© o0 ~NOOOUSs WN B

17
182
37
38
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9 1. changed conditional boundary — SURVIVED
package org.mutat = 2. negated conditional — KILLED
10 1. Replaced double multiplication with division — NO_COVERAGE
import java.util. 4, 1. changed conditional boundary - SURVIVED
== 2. negated conditional - KILLED
" 1. changed conditional boundary — NO_COVERAGE
public class Demo 14 5 nogatred conditional — NO_COVERAGE
public static 1. Replaced double subtraction with addition — SURVIVED
Double to 18 2. mutated return of Object value for org/mutationtesting/demo/Demo::getPrice to ( if (x != null)

Double di null else throw new RuntimeException ) — KILLED

if (total >= 50) {
discount = total * 0.1;
}
if (prices.size() >= 5) {
Double minPrice = min(prices);
if (minPrice > discount) {
discount = minPrice;
}
}

return total - discount;

}
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@Test

getPrice_should _be _get 10pc_discound_on_expensive_items() {
assertEquals( Demo.getPrice(Arrays.asList( )) )

}

Name Line Coverage Mutation Coverage
Demo.java 48% 10121 - 35%) 6/17

Name Line Coverage Mutation Coverage
Demo.java 52% 11/21 47% | 8/17
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Demo.java Mutations

. changed conditional boundary — SURVIVED

1 package org.mutat. - ; negated conditional — KILLED

2 10 1. Replaced double multiplication with division - KILLED &[r
3 import java.util.| 4, 1. changed condjt:}onal boundary — SURVIVED

4 == 2. negated conditional — KILLED

5 public class veno 1+ [N

6 public static 1. Replaced double subtraction with addition — KILLED ?{'
7 Double to 18 2. mutated return of Object value for org/mutationtesting/de
8 Double di: null else throw new RuntimeException ) — KILLED

9 2 if (total >= 50) {

101 discount = total * 0.1;

11 }

122 if (prices.size() >=5) {

13 Double minPrice = min(prices);

14 2 if (minPrice > discount) {

15 discount = minPrice;

16 }

17 }

18 2 return total - discount;

37 }

38 }

RIVIERADEV

mo/Demo: :getPrice to ( if (x != null)
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@Test

getPrice_should _be_get one_free_item _when_buy many() {
assertEquals( Demo.getPrice(Arrays.asList( )))

Name Line Coverage Mutation Coverage
Demo.java 48% 10121 - 35%) 6/17

Name Line Coverage Mutation Coverage
Demo.java 52% 11/21 47% | 8/17

Name Line Coverage Mutation Coverage
Demo.java 95% 20/21 76% | 13/17
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Demo,java Mutations

9 1. changed conditional boundary — SURVIVED
1 package org.mutatir ~ 2. negated conditional - KILLED
2 10 1. Replaced double multiplication with division — KILLED
; : = 5 an conditional boundary - S E
2 INPOrE; AV IELL. L |22 ;. ﬁZQaggg cgngiziggai E zgfLéﬁ —
: 1. changed conditional boundary - SURVIVED
5 public class Demo 14 35 pegated conditional — KILLED
6 public static | 1. Replaced double subtraction with addition — KILLED
7 Double tot; 18 2. mutated return of Object value for org/mutationtesting/demo/Demo::getPrice to ( if (x != null)
8 Doiibletdis, null glse throw new RuntimeException ) — KILLED
9 2 if (total >= 50) {
101 discount = total * 0.1;
11 }
122 if (prices.size() >= 5) {
13 Double minPrice = min(prices);
142 if (minPrice > discount) {
15 discount = minPrice;
16 }
17 }
18 2 return total - discount;
37 }
38 }
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@Test

getPrice_should_should test_boundary_conditions() {

assertEquals( Demo.getPrice(Arrays.asList( ))
assertEquals( Demo.getPrice(Arrays.asList( ))
}
Name Line Coverage Mutation Coverage
Demo.java 48% 10/21 | 35%| 6/17
Name Line Coverage Mutation Coverage
Demo.java 52% 11/21 47% | 8/17
Name Line Coverage Mutation Coverage
Demo.java 95% 20/21 76% | 13/17
Name Line Coverage Mutation Coverage
Demo.java 95% 20/21 88% | 15/17
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Demo.java Mutations

9 1. changed condit::.onal boundary — KILLED &I’

1 package org.mut. ~ 2. negated conditional - KILLED
2 10 1. Replaced double multiplication with division — KILLED
3 import java.uti 1o, 1- changed conditional boundary - KILLED &f
% == 2. negated conditional - KILLED
5 public class De 14 1. changed conditional boundary - SURVIVED

- = 2. negated conditional - KILLED
6 public stat 1. Replaced double subtraction with addition — KILLED
7 Double 18 2. mutated return of Object value for org/mutationtesting/demo/Demo::getPrice to ( if (x != null)
8 Double | null else throw new RuntimeException ) — KILLED
9 2 if (total >= 50) {
101 discount = total * 0.1;
11 }
122 if (prices.size() >= 5) {
13 Double minPrice = min(prices);
14 2 if (minPrice > discount) {
15 discount = minPrice;
16 }
17 }
18 2 return total - discount;
37 }
38 }
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Code source

https://github.com/loicknuchel/mutation-testing-sample

Java / Scala / JavaScript / PR acceptées ;)
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https://github.com/loicknuchel/mutation-testing-sample

Impossible a

tuer
Couplage Long a
code ¢ tests exécuter
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Slides:

http://bit.ly/
rivieradev-2018-mutation-testin



http://bit.ly/rivieradev-2018-mutation-testing
http://bit.ly/rivieradev-2018-mutation-testing

