
Preface
The object-oriented (OO) paradigm adopts a more natural view of the application domain as
consisting of objects, their behaviors, and their interactions. It provides a better understanding of
requirements in terms of identifying and specifying the objects, their behaviors, the services
provided by objects, object interactions, and the constraints. Furthermore, the seamless transition
into OO design and programming facilitates design verification, code review, and maintenance. It
is widely accepted that the OO paradigm will significantly increase software reusability,
extendibility, interoperability, and reliability.

Software testing is an important software quality assurance activity to ensure that the benefits of
OO programming will be realized. The objective of software testing is to uncover as many errors
as possible with a minimum cost. A successful test should show that a program contains bugs
rather than showing that the program works. Since software testing consumes 40-80 percent of the
development costs, how to reduce its cost and improve its quality has always been a big challenge
to the software engineering community.

During the last two decades, many software testing strategies, methods, and reliability models have
been proposed. These include formal code review, equivalence partitioning, boundary value
analysis, cause-effect analysis, basis path testing, control structure testing, mutation testing, and
symbolic execution. Most of them were designed based on the traditional function-oriented
paradigm. They have been found to be inadequate for testing OO systems.

OO software testing has to deal with new problems introduced by the powerful new features of OO
languages. OO features (such as encapsulation, inheritance, polymorphism, and dynamic binding)
provide visible benefits in software design and programming. However, these new features also
raise challenging problems in the software testing and maintenance phases [wild92a] [Iejt92a]
[bind94a]. Encapsulation means modeling and storing with an object the attributes and the
operations an object is capable of performing. The interaction between two or more objects
becomes implicit in the code. This makes it difficult to understand object interactions and prepare
test cases to test such interactions [Ieto86a]. Inheritance means properties defined for a class are
inherited by its subclasses, unless it is otherwise stated. However, a method that is tested to be
"correct" in the context of the base class does not guarantee that it will work "correctly" in the
context of the derived class [perr90a]. Polymorphism means the ability to assume more than one
form, both in terms of data and operations. That is, an attribute of an object may refer to more than
one type of data, and an operation may have more than one implementation. Dynamic binding
means code that implements an operation is unknown until run time. These features make testing
more difficult because the exact data type and implementation cannot be determined statically, and
the control flow of the OO program is less transparent [smit90a].

Currently, most software development organizations are still in the process of observing and/or
transitioning to the OO paradigm. It is anticipated that OO software testing will receive much
attention. More and more organizations will seek OO testing methods and techniques in the near
future as more C++ and Java programs are developed.
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