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Code Coverage

Definition:

“Code coverage is a measure used In
software testing to describe the degree
the source code
of a program has been tested.”

Source: [l]
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Coverage criterias / metrics

* Function coverage:

~ Has each function been called?
» Statement coverage:

- Has each executable statement been executed?
» Decision coverage:

- Has each if else statement of a program been evaluated true
and false?

» Condition coverage:

> Has each boolean condition been evaluatet true and false?

Source: [I][1]
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Coverage criterias / metrics

And many more: multiple condition
coverage, loop coverage, race coverage,
path coverage, etc. ...

Source: [I][1]
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Coverage with CMake

* Available on Linux with gcov

- Uses Statement coverage
 Enabled in Debug builds via compiler flags:

SET (CMAKE_CXX_FLAGS="-g -00 -fprofile-arcs -ftest-coverage")
SET(CMAKE_C_FLAGS="-g -00 -Wall -W -fprofile-arcs -ftest-
coverage")

SET(CMAKE_EXE_LINKER FLAGS="-fprofile-arcs -ftest-coverage")
target_link libraries(MyExe gcov)

 Run Coverage Tests:

- In Script with ctest_coverage()
- By dartclient target, e.g. ExperimentalCoverage
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Coverage In MITK

 Enable Coverage in MITK via Cmake Flag in
Dartclient Script:

-DWITH_COVERAGE:BOOL=TRUE
* Results on the dashboard:
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Conclusion

What coverage can do :

& Coverage can tell you which part of your
code Is covered by tests, and which is not

What coverage can't do :

@ It tells nothing about the quality of the tests
@ No guarantee for a bug free program

@ Other techniques like mutation testing are
needed to ensure the guality of your tests
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Sources

. The Art of Software Testing, ISBN 0-471-46912-2.

. http://www.bullseye.com/coverage.html

Il. http://gcc.gnu.org/onlinedocs/gcc/Gceov.html
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http://gcc.gnu.org/onlinedocs/gcc/Gcov.html

Statement coverage

_ Example 1:
* The code is only fully covered int p = 0;
when the condition is true . ]
1f(condition)
« If the condition is false foo p = foo();
Isn't executed bar(p);

What happens when there is a bug
when foo() is not executed?

The bug can only be found with
partial statement coverage !

Source: [I][1]
08/21/13 Eric Heim 10



Decision coverage

Example 2:

e Decision coverage can |
solve the problem of 1f(f§g‘?)1, && (condZ || func()))
the previous statement e1se
coverage example bar();

» Decision coverage can be fullfilled without
executing func()

Consider:
> condl = false ﬂ if-statment is false

- condl = true, cond2 = true ™ if-stament is true
Source: [l][1]
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Condition coverage

e The weakness of Example 3:

decision coverage if((a & b) ? false : false)
can be solved by

condition coverage

* But condition coverage can't guarantee full
decision coverage

 Example 3 can never fullfill decision coverage:

- If-statement Is always false

Source: [I][1]
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