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𝑀𝑢𝑡𝑎𝑡𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒 =
𝑘𝑖𝑙𝑙𝑒𝑑

(𝑠𝑒𝑟𝑣𝑖𝑣𝑒𝑑 + 𝑘𝑖𝑙𝑙𝑒𝑑)
∗ 100%

Test Strength
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Time cost

TRUTH LIBERARY

− 3k lines

− 3s compile 

− 7s run tests

− 700 mutants 

− 2h mutation testing

− With Pitest 37s

INTERNAL PROJECT

− 2 years

− Java: ~66k lines

− Pitest ~20min

JODA TIME

− 68k lines

− ~10s compile

− ~ 16s run tests

− 10k mutants 

− 72h mutation 
testing
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Alphabet (Google)

G. Petrovic, M. Ivankovic, 

“State of Mutation Testing in Google” 
ACM, 2018. 

G. Petrovic, M. Ivankovic, G. Fraser, R. Just  

“Does mutation testing improve testing practices?” 
2021 IEEE/ACM 43rd International Conference on Software 
Engineering (ICSE) 
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Overview − Since 2014

− 14,730,562 mutants

− Survival rate ~15%

− 662,484 code changes

− 446,604 files changed

− Diff-based

− Probabilistic mutation
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META (Facebook)

M. Beller, C. Wong, J. Bader, A. Scott, M. Machalica, 
S. Chandra, E. Meijer, 

“What It Would Take to Use Mutation Testing In 
Industry – A Study at Facebook” 
ACM, 2021.  
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Overview − 15000 mutants

− Defects4J, intern bugs

− New mutation operators

− 26 developers

− 1 month

− 22/26 lack of testing

− 12/26 would add test
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PiTest

− Fast, scalable

− Maintained largely by Henry Coles

− Configurable 

− Different mutation engines

− Different groups of mutators

• OLD_DEFAULTS

• DEFAULTS

• STRONGER_ALL
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Google vs. 
PiTest

− Arithmetic operator replacement
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− Unary operator insertion

− Statement block removal
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Google vs. 
PiTest

− Arithmetic operator replacement

− Logical connector replacement

− Relational operator replacement

− Unary operator insertion

− Statement block removal

− Math mutator

− Conditionals boundary mutator

− Increments mutator

− Empty returns mutator

− Invert negatives

− Negate Conditionals

− Void method calls removal

− False/true returns

− Null returns

− Primitive returns
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− Integration with 

• Git, GitHub, BitBucket, Azure Devops, 
Gitlab

− Adds new mutator’s group

• EXTENDED

− Junit 5 acceleration

− Kotlin support
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Visit us @ our booth &
get a chance to win a 
ticket for the JavaCro
conference 2023!






