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Mutation Testing
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This lecture material is copyrighted by Laurie Williams (2007). However, you are encouraged to download, 
forward, copy, print, or distribute it, provided you do so in its entirety (including this notice) and do not sell or 
otherwise exploit it for commercial purposes.  

For PowerPoint version of the slides, contact Laurie Williams at williams@csc.ncsu.edu.

Fault Injection/Fault Seeding
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Mutation testing introduces faults 
into software by creating many 
different versions of the program

Mutation Testing

different versions of the program. 

Each version has one very small 
change (which introduces a fault) 
compared to the actual 
implementation. 

The idea is to see if the test cases 
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that were written can detect the 
new fault.

Mutation testing is a way to 
measure the quality of a test suite.

Mutation Operators

• It is a rule that is applied to a 
program to create mutants, for 
example:p

– Replace each operand by every other 
syntactically legal operand

– Modify expressions by replacing 
operators and inserting new operators

– Delete entire statements
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Method-level mutation operators
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From:  http://ise.gmu.edu/~ofut/mujava/mutopsMethod.pdf

Method-level mutation operators
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From:  http://ise.gmu.edu/~ofut/mujava/mutopsMethod.pdf
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Class-level Mutation Operators
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From:  http://ise.gmu.edu/~ofut/mujava/mutopsClass.pdf

Hiding Variable Deletion
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Terminology
• Killed Mutant:  test case(s) detect the one fault injected 

via a mutation operator  
• Alive/Live Mutant: test cases do not detects the one fault 

fault injected via a mutation operator 
• Stubborn Mutant:   mutant cannot be killed by adding any 

test cases
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Mutation Tool Output
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Mutation Score (MS)

• Mutation Score (MS):
# of Killed Mutants

MS =
# of Killed Mutants

# of  Mutants
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Testers add new tests, verify correctness, and kill mutants until satisfied 
with the mutation score


