CIS224:  Software Projects: Software Engineering and Research Methods

Object – Oriented Software Testing 

1. Object-Oriented Testing 

The different nature of object-oriented programs changes

both the testing strategy and testing tactics. The testing 

strategy and tactics must account for the unique features 

of the object-oriented software.

Object-oriented testing includes the design of a series of 

tests to examine the class attributes, operations and class 

collaborations. As classes are integrated, a full exercise

of their cooperation is necessary.

       Object-oriented testing involves:

· testing the design models: after the design stage the 

    semantic correctness of the models must be evaluated 

    based on the model’s conformance to the specification;

· testing the working programs: after implementing the 

    system there should be made checks whether and how

    the system works, using white-box testing for the 

    member functions and analysis technique for the

    class attributes.

Testing object-oriented software suggests also to examine

in detail the class attributes with additional checks:

· special subclasses may be generated to accommodate

eventually extraneous attributes;

· the behaviour of the system may be improperly characterised by the extraneous attributes;

· a misinterpretation of the class definition may lead to incorrect attributes (and class relationships);

· design work may be extended to create operations for 

manipulation of the extraneous attributes;

2. Object-Oriented Testing Strategies

The classical testing strategy begins with “testing in the small” and works toward “testing in the large”. 

-  the smallest testable unit in object systems is the class,

therefore we need to start testing with the class attributes and the member functions that manipulate them;

The second strategy is top-down and bottom-up integration testing of the software.

· integration testing requires to do the following: 

- examination of sets of classes that respond to one input;

   - examination of dependent classes;

   - examination of clusters of collaborating classes;

3. Object-Oriented Testing Methods

Testing at the class level involves:

    - random testing of classes – requires to examine the 

       classes using permutation of operations;

   - partition testing of classes – requires to form categories 

             of operations according to different characteristics, like 

             ability to change the state;

Testing at inter-class level involves:

    - multiple-class testing – requires to generate series of 

       test sequences for examination of the collaboration

       between the client classes and the server class;

   - behavioural testing – requires to develop state transition 

             diagrams for the examination of the dynamic behaviour  

             of classes.

