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® Project will start next . e

2. Project: Mutation Testing

The task of this project is to (a) write a mutation testing tool, and (b) to enhance tests to detect
We e ( e
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1 Get the project

You can check out the project from our SVN repository. Your user name is your matriculation
number, and the password was sent to you by e-mail. The location of your repository for the
second project is:

% https://prog2.cs.uni-saarland.de/debugging/students/project2/<MATR>
re S e n a I O n O ay At the end of the project (27th May, at 23:59) the version in the repository will be graded.
5 2 Overview
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1. First, the mutations are applied to the source code.

2. Then, the transformed code is compiled and the tests are run for each mutation. At the
end of the run the test results for each mutation are written to disk.

° ° ° 3. Finally, the data from the previous step is read and analyzed.
. ro e ‘ t W I e ava I a e The following sections give an overview over the project. For more details see also the Javadoc
comments, and the lecture on Mutation Testing.
2.1 Transforming files

fro I I l ;V N n eXt We e k MutationTransformer receives a list of Java source files that are mutated using the following
mutation operators (defined in enum MutationType):

Constant Replacement Every literal in the source code, which is not 0, is replaced with cor-
responding 0.

t h u rs d ay. Relational Operator Replacement All occurrences of an operator are replaced with another

operator. Table[1]shows all operators that are mutated and their replacement operator.

In the transformed files all possible mutations are applied at once using mutant schemata.
This means that every mutated statement is guarded by a condition, such that at runtime either
the original or the mutated statement can be executed. For example, the condition 2 > b could
become mutaticnlActivated ? a < b : a > b.




3 Phases

® TJransform source files.




Mutation Operators

Table 1: Mutations for operators

Operator Replacement

® Relational Operator
Replacement (ROR)



Assumption

® Use mutant schemata
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Type of Variables




Compiling




Executing Mutations

® Check if none of the tests fails.




Detecting Mutations

® Extend test cases from first project for
Variance class such that it detects all
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Project | - Fault localization

® You do not need to connect Classes to
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Utility Methods

® org.apache.commons.io.FileUtils, provides
utility methods to read write files.

® Collections can be converted to arrays
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Static Initializer

® (Called once when the class is
loaded.
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http://java.sun.com/docs/books/jls/second_edition/html/classes.doc.html#24510
http://java.sun.com/docs/books/jls/second_edition/html/classes.doc.html#24510
http://java.sun.com/docs/books/jls/second_edition/html/execution.doc.html#44557
http://java.sun.com/docs/books/jls/second_edition/html/execution.doc.html#44557

Secret Tests

® Some constructs will not be in the secret tests:
® synchronized blocks
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