
Mutation Testing 

Why is 100% not enough? 
 

Trainer: Michael Albrecht 



„Ich bin Brian“  
„Nein, ich bin Brian“ 
„Nein, ich bin Brian und  
  meine Frau ist auch Brian“  



Code mutants 

Conditionals Boundary 

Negate Conditionals 

Constructor Calls 

Void Method Call 

Math Operator 



Outcomes 

Mutant  red Tests  Killed 

Mutant  green Tests  Survived 

Mutant  ungültig   Non viable 
      Timeout 
      Memory error 
      Run error 



Remove Conditionals 



Execution 

Manual 

• Review phase 

• More complex mutants 

• High flexibility 

Automatic / tool based 

• Integration in CI-Server 

• Integration in Sonar 

• Coverage calculation 



Manual sequence 

Create and save 
mutant 

Run tests 

Revert mutant Solve Problem 

Failing 
yes no 



Tools and compatibility matrix 

Name Last release Maven Sonar cmd Eclipse 

Pitest 11/2014 

Jumble 04/2013 

Jester 11/2009 

Judy 01/2014 

Mutant Testing 11/2014 

Name Mockito PowerMock 

Pitest 

Jumble 

Jester 

Judy 

Mutant Testing 

pitest.org
http://jumble.sourceforge.net/index.html
http://jester.sourceforge.net/
http://mutationtest.com/
http://mutation-testing.org/
http://mutation-testing.org/
pitest.org
http://jumble.sourceforge.net/index.html
http://jester.sourceforge.net/
http://mutationtest.com/
http://mutation-testing.org/
http://mutation-testing.org/


Features : Pitest.org 

• Executable as 
– Maven Plugin mvn org.pitest:pitest-maven:mutationCoverage 

– Ant Target  ant pit 

– Command line java –cp …MutationCoverageReport 

• Selective coverage of classes and tests 

• Selective mutators (ALL, DEFAULT,…) 

• Output format (HTML, XML, CSV) 

• Scalable 

• Definable Thresholds 



Additional Features 

• Incremental analysis 

• Extensions 

– Current engine: gregor 

– MutantFilter 

– Output Formatter 

• Plugins for 

– Eclipse: pitclipse 

– Sonar: PIT sonar plugin 

 



Package contains 7 artifacts of types: 
• Javadoc 
• Enum 
• Interfaces 
• Classes 

Initial situation Breakdown result 

Pitest : Scope 



Log Output 

[INFO]                                                                          

[INFO] --- pitest-maven:1.1.1:mutationCoverage 

...  

09:02:28 PIT >> INFO : Sending 10 test classes to slave 

09:02:28 PIT >> INFO : Sent tests to slave 

09:02:28 PIT >> INFO : SLAVE : 09:02:28 PIT  

             >> INFO : Found  31 tests 

09:02:28 PIT >> INFO : Dependency analysis reduced number  

                       of potential tests by 0 

09:02:28 PIT >> INFO : 31 tests received 

 

09:02:29 PIT >> INFO : Created  18 mutation test units 

... 



Szenario: Arabic2Roman Converter 

Test Last Test First 

Tests 

100% Line Coverage 100% Line Coverage 





PIT Sonar Plugin 

mvn org.pitest:pitest-maven:mutationCoverage 

  

mvn sonar:sonar -Dsonar.pitest.mode=reuseReport 


