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As with previous editions, this book is designed for university students taking a
first module in software development or programming, followed by a second, more
advanced module. This book uses Java as the vehicle for the teaching of pro-
gramming concepts—design concepts are explained using the UML notation. The
topic is taught from first principles and assumes no prior knowledge of the subject.

This book is organized so as to support two twelve-week, one-semester modules,
which might typically comprise a two-hour lecture, a one-hour seminar, and a one-
or two-hour laboratory session. The outcomes at the start of each chapter highlight
its key learning objectives, the self-test questions at the end of each chapter ensure
that the learning objectives for that chapter have been met, while the programming
exercises that follow allow these learning objectives to be applied to complete
programs. In addition to these exercises and questions, a case study is developed in
each semester to illustrate the use of the techniques covered in the text to develop a
non-trivial application. Lecturers who teach on modules that run for fewer than
twelve weeks in a semester could treat these case studies as a self-directed student
learning experience, rather than as taught topics.

The approach taken in this book is ideal for all students including those entering
university with little or no background in the subject matter, perhaps coming from
pre-degree courses in other disciplines, or perhaps returning to study after long
periods away from formal education. It is the authors’ experience that such students
have enormous difficulties in grasping the fundamental programming concepts the
first time round and therefore require a simpler and gentler introduction to the
subject that is presented in most standard texts.

This book takes an integrated approach to software development by covering
such topics as basic design principles and standards, testing methodologies, and the
user interface, as well as looking at detailed implementation topics.

In the first semester, considerable time is spent concentrating on the fundamental
programming concepts such as declarations of variables and basic control struc-
tures, methods and arrays, prior to introducing students to classes and objects,
inheritance, graphics, and event-driven programming.

The second semester covers more advanced topics such as interfaces, exceptions,
collection classes from the Java collections framework, advanced graphics,
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file-handling techniques, packages, the implementation of multi-threaded programs,
socket programming, and processing collections using streams.

The fourth edition achieves three main goals. Firstly, it incorporates all the very
useful feedback on the third edition that we have received from students and
lecturers since its publication. Secondly, it includes many new questions and pro-
gramming exercises at the end of the chapters. Finally, it includes new material to
bring it completely up to date with the current developments in the field—in par-
ticular a number of key developments that were introduced in Java 8 which,
according to Oracle™, is “the most significant re-engineering of the language since
its launch.”

One key feature of this new edition is that all graphical user interface devel-
opments are based on JavaFX, rather than the Swing Technology used in previous
editions. JavaFX allows for the creation of sophisticated modern graphical inter-
faces that can run on a variety of devices and is now Oracle’s preferred technology
for building such interfaces, having decided that Swing will no longer be devel-
oped. JavaFX therefore plays a very significant role throughout the new text, and
three new chapters are devoted to it.

Other key developments arising from Java 8 that have been incorporated into the
new text include lambda expressions, which allow us to simplify development
considerably by passing functions as arguments to methods, and the new Stream
API, a technology that allows us to process collections in a very concise, declarative
style of programming.

In addition to the above key changes, we also introduce techniques to improve
the robustness of code—in particular the Optional class for dealing with empty
values and the try-with-resources construct to ensure resources such as files are
safely closed before exiting methods.

As well as adding these new features, some existing chapters have undergone
significant enhancements. The Java Collections Framework chapter, for example,
has been expanded to include a comprehensive section on the sort methods
available in various classes and interfaces in Java. The coverage of generics has also
been considerably expanded and the packages chapter now introduces the Hiber-
nate ORM technology for accessing remote databases.

The accompanying Web site (see URL above) contains all the codes from the
textbook and a guide on how to install and use the NetBeans  Java IDE, as well as
a collection of other useful resources.

We would like to thank our publisher, Springer, for the encouragement and
guidance that we have received throughout the production of this book. Addi-
tionally, we would especially like to thank the computing students of the University
of East London for their thoughtful comments and feedback and Steven Martin for
his help and advice. For support and inspiration, special thanks are due once again
to our families and friends.

London, UK Quentin Charatan
Aaron Kans
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