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WHAT IS A ROTTEN 
GREEN TEST?
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A ROTTEN GREEN TEST IS
➤ A test passing (green) 
➤ A test that contains at least one assertion 
➤ One or more assertions is not executed when test runs
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A LITTLE SKETCH OF A ROTTEN GREEN TEST

class RottenTest { 
 method testABC { 
       if (false) then {self.assert(x)} 
 } 

}



A REAL ONE

TPrintOnSequencedTest » testPrintOnDelimiter  

   | aStream result allElementsAsString | 

   result := ''. 

   aStream := ReadWriteStream on: result. 

   self nonEmpty printOn: aStream delimiter: ', '. 

   allElementsAsString := result findBetweenSubstrings: ', ‘. 

   allElementsAsString withIndexDo: [:el :i | 

self assert: el equals: ((self nonEmpty at:i) asString) ]



A REAL ONE

TPrintOnSequencedTest » testPrintOnDelimiter  

   | aStream result allElementsAsString | 

   result := ''. 

   aStream := ReadWriteStream on: result. 

   self nonEmpty printOn: aStream delimiter: ', '. 

   allElementsAsString := result findBetweenSubstrings: ', ‘. 

   allElementsAsString withIndexDo: [:el :i | 

self assert: el equals: ((self nonEmpty at:i) asString) ]

Not executed!



TPrintOnSequencedTest » testPrintOnDelimiter  

| aStream result allElementsAsString | 

result := ''. 

aStream := ReadWriteStream on: result. 

self nonEmpty printOn: aStream delimiter: ', '. 

allElementsAsString := result findBetweenSubstrings: ', '. 

allElementsAsString withIndexDo: [:el :i | 

          self assert: el equals: ((self nonEmpty at:i) asString) ]

The programmer believed that the object on which the 

stream is working is “magically” mutated on stream growth

‘’result

stream.collection

‘a’
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Iterator does not run

result stays empty



ROTTEN GREEN TEST WRITERS

➤ Rotten green tests are NOT intentional 
➤ We say: this is not the programmer’s fault 
➤ Instead: it is the fault of testing tools that do not 

report them
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WHY ARE ROTTEN GREEN TESTS BAD?

➤ Give a false sense of security 
➤ Can easily pass unnoticed   
➤ Not reported by testing frameworks prior to DrTest
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MAINLY CAUSED BY 
➤ Conditional code not executing a branch 

➤ Iterating over an empty collection
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HOW TO IDENTIFY THEM?
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HANDLING HELPERS

class RottenTest { 
 method testABC { 
           if (false) then {self.helper()} 
 } 

 method helper { 
  self.secondHelper() 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}
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HANDLING HELPERS

class RottenTest { 
 method testABC { 
           if (false) then {self.helper()} 
 } 

 method helper { 
  self.secondHelper() 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}
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Not executed!

Not executed!



ABOUT THE NEED FOR CALL SITE ANALYSIS
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class RottenTest { 
 method testDEF { 
            self.badHelper() 
            self.assert(true) 
 } 

 method badHelper { 
  if (false) then { 
                  self.secondHelper() 
             } 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}



ABOUT THE NEED FOR CALL SITE ANALYSIS
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class RottenTest { 
 method testDEF { 
            self.badHelper() 
            self.assert(true) 
 } 

 method badHelper { 
  if (false) then { 
                  self.secondHelper() 
             } 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}

Executed!

Not executed!

Not executed!



IDENTIFYING ROTTEN GREEN TESTS

➤ We use both  
➤ Static analysis, to identify helpers and 

inherited methods 
➤ Dynamic analysis, to identify call sites that are 

not executed

17



IDENTIFYING ROTTEN GREEN TESTS

➤ Static Analysis 

➤ Identify “testing primitives” (assert:, deny:…) 

➤ Identify helper methods (abstract interpreter) 

➤ Dynamic Analysis through instrumentation 

➤ Instrument the call-sites of the “test primitives” 

➤ Run the test suite 

➤ Record green tests whose test primitives are not 
executed 

➤ Generate Report
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BEFORE TEST EXECUTION: FIRST IDENTIFYING THE HELPERS
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class RottenTest { 
 method testDEF { 
            self.badHelper() 
            self.assert(true) 
 } 

 method badHelper { 
  if (false) then { 
                  self.secondHelper() 
             } 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}



BEFORE TEST EXECUTION: FIRST IDENTIFYING THE HELPERS
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class RottenTest { 
 method testDEF { 
            self.badHelper() 
            self.assert(true) 
 } 

 method badHelper { 
  if (false) then { 
                  self.secondHelper() 
             } 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}

is an helper

is an helper



BEFORE TEST EXECUTION: INSTALLING CALL SITE SPIES
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class RottenTest { 
 method testDEF { 
            self.badHelper() 
            self.assert(true) 
 } 

 method badHelper { 
  if (false) then { 
                  self.secondHelper() 
             } 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}

spy

spy



AT EXECUTION
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class RottenTest { 
 method testDEF { 
            self.badHelper() 
            self.assert(true) 
 } 

 method badHelper { 
  if (false) then { 
                  self.secondHelper() 
             } 
 } 

 method secondHelper { 
  self.assert(x) 
 } 

}

spy

spy

spy

spy



CASE STUDIES (CHECK THE PAPER AND THE FOLLOWING ONE)
➤ 19,905 tests analysed on mature projects 

➤ 294 rotten (25 fully rotten) 

➤ Found rotten green tests in Java and Python projects
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