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♦ CppUnit is the port of JUnit, an open 
source Java framework for unit testing

♦ CppUnit provides a library for making 
easy to use and implement unit tests

♦ Tests can be run either automatically 
or supervised
– Output for automatic tests is in XML or 
text format

– a GUI is available for Windows supervised 
testing and debugging
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♦ A well maintained set of unit tests 
represents the most practical design 
possible, provides evolving 
documentation with classes and gives 
the developer confidence in their code

♦ Proper unit testing allows for easy and 
quick testing of extended and/or 
modified code

♦ Unit testing adds stability to code
– With multiple small, quick tests, many test 
scenarios can be explored
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♦ The class Fraction is a simple model of 
mathematical fractions

♦ We want to test Fraction to make sure 
that it is working as expected

♦ The Fraction class can add, subtract 
and reduce Fractions
– We want to test these operations as well as 
test to make sure that an invalid fraction 
(1/0) is not allowed

♦ Finally, we want to modify Fraction and 
then add test cases to check the 
modifications
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Header for the Fraction class



6

The University of Texas at  Au s t in
ARL

The University of Texas at  Au s t in
ARLCppUnit – An Example  (Fraction Header)

Header for the Fraction class continued
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Fraction source file
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Fraction source file continued
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Fraction source file continued
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Fraction source file continued
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Fraction source file continued
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FractionTest Header
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♦ TextFixture 
– Wrapper class which servers to create 
the basic conditions that are needed 
for the test suite

♦ HelperMacros
– Macros which help eliminate extra 
coding

• CPPUNIT_TEST_SUITE
Begins the test suite

• CPPUNIT_TEST_SUITE_END
Ends the test suite

• CPPUNIT_TEST
Macro that helps integrate our tests into the 
suite
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FractionTest source file
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FractionTest source file continued
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Our main function, ftest
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♦ TestResult
– Acts as an event manager
– Informs the listener (TestResultCollector) 
which instance of tests it needs to listen 
to for the results

♦ TestResultCollector 
– Will be informed about the test process 
after being added to the manager

– Listens for data
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♦ TestRunner
– Executes all of the tests that are on the 
registry

♦ CompilerOutputter
– Displays the results of each test to look 
like a compiler

– If you were running an IDE you could click 
the line number and go to the failed test

♦ 0 is returned if all the tests are 
passed

♦ 1 is returned if one or more of the 
tests failed
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Makefile to create ftest executable
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Command line entries 
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Intentional fail of exceptionTest
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ExceptionTest fails as expected
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Addition of a multiplication 
operator to the Function header 

class
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Addition of multiplication operator to 
the Function class source
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Addition of multTest to the 
FractionTest header
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Addition of multTest to FunctionTest 
source
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MultTest successfully runs, along with 
the other four tests.  Notice, no changes 
were needed in the Makefile or the main 

function (ftest)
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First assert set to intentionally 
fail in the FunctionTest source,    

*a * *b should be 1/3 not 2/7
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MultTest fails as expected but the other four 
tests run correctly
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♦ CppUnit is a flexible framework for 
unit testing and should be adaptable to 
many situations

♦ To test CppUnit two real GPSTk classes 
were tested within its framework

♦ Triple
– A mathematical class which provides three 
dimensional vector operations

♦ DayTime
– A GPS class which can convert between many 
formats of time 
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♦ Triple has 3 constructors 7 operators 
and 9 member functions

♦ We want to test to ensure the quality 
of this class to the best of our 
ability while using minimal time and 
energy

♦ To the best of our knowledge, there was 
no previous testing implemented for 
Triple

♦ CppUnit's framework provides a standard 
base from which a test suite can be 
built
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♦ In the TripTest test suite there are 12 
separate test cases each with 
assertions to validate many different 
paths

♦ The TripTest header is clear and 
concise 

♦ The TripTest source is explicit and 
modular

♦ Each member function is tested 
separately

♦ During the course of this testing three 
errors in the class Triple were found 
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♦ The DayTime class converts between 
different GPS time formats

♦ DayTimeConversionTest was a previously 
implemented test in which the developer 
created their own framework to test the 
DayTime class

♦ DayTimeConvTest is a DayTime test 
within the CppUnit framework which is 
designed to mimic DayTimeConversionTest 

♦ The purpose of DayTimeConvTest is to 
prove that CppUnit is flexible and 
versatile
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♦ DayTimeConvTest succeeds at mimicking 
DayTimeConversionTest, all tests ran 
successfully

♦ DayTimeConvTest has three tests within 
its test suite for construction, 
mutation, and random dates

♦ DayTimeConvTest is clear and modular 
and, because it was built within a 
framework for unit testing, is easier 
for other developers to understand when 
compared to a test within its own 
unique framework 
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♦ For meaningful equivalence assertions, it 
seems an equivalence operator is needed within 
the class

♦ At an initial glance, it does not seem 
possible to pass parameters to the testing 
function directly

♦ Normally, CppUnit finds divisions by zero and 
records them as NANs but in one case, for 
unknown reasons, this was not the case
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♦ We were able to test an existing class, 
without modifications, for stability and 
reliability

♦ We were able to add functionality to the 
Fraction class and then easily test that new 
functionality by adding to our test suite

♦ We were able to test two GPSTK classes and 
were able to identify errors within class code

♦ CppUnit was able to successfully imitate 
DayTimeConversionTest within our framework

♦ CppUnit gives the developer the power to 
assure quality code and product to the user


