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PREFA(E

Microsoft’s .NET is a revolutionary advance in programming technology that
greatly simplifies application development and is a good match for the
emerging paradigm of Web-based services as opposed to proprictary appli-
cations. Part of this technology is a new language, C#. This new language
combines the power of C++ and the case of development of Visual Basic™,
It bears striking resemblance to Java™ and improves upon that language. C#
may well become the dominant language for building applications on
Microsoft® platforms.

This book is a practical introduction to programming in C# utilizing the
services provided by .NET. This book emphasizes the C# language. It is part
of the Prentice Hall/Object Innovations series of books on .NET technology.

This book is intended to be fully accessible to programmers who do
not already have a strong background in object-oriented programming in C-
like languages such as C++ or Java. It is ideal, for example, for Visual Basic
or COBOL programmers who desire to learn C#. The book may also be read
by more experienced programmers who desire a simple and concise intro-
duction to C# with many example programs. It is structured so that more ex-
perienced programmers can cleanly skip the material they already know.
Although designed for working professionals, the book includes enough de-
tail, careful explanations and sample programs so that it can be useful as a
college textbook.

An important thrust of this book is to teach C# programming from an
object-oriented perspective. It is often difficult for programmers trained orig-
inally in a procedural language to start “thinking in objects.” This book
introduces object-oriented concepts early, and C# is developed in a way that
leverages its object-orientation. A banking system case study is used to illus-
trate creating a complete system using C# and .NET. Besides supporting tra-
ditional object-oriented features such as classes, inheritance, and polymor-
phism, C# introduces several additional features, such as properties, index-
ers, delegates, events, and interfaces that make C# a compelling language for
developing object-oriented and component-based systems. This book pro-
vides thorough coverage of all these features.

C# as a language is elegant and powerful. But to fully utilize its ca-
pabilitics you need to have a good understanding of how it works with the
NET Framework. The book explores several important interactions between
C# and the NET Framework, and it includes an introduction to major classes
for collections, files, threads, and user interface.
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ORGANIZATION

The book is organized into four major parts and is structured in a manner to
make it easy for you to navigate to what you most need to know. Part 1,
which should be read by everyone, begins with an introduction to the .NET
Framework, which is the underpinning for all applications and services in
the .NET environment. Next comes a short introduction to hands-on pro-
gramming using C#, so that you can start writing code on .NET right away.
The third chapter introduces Visual Studio.NET, the latest incarnation of
Microsoft’s popular Visual Studio development environment. The new Visual
Studio has many features that make application development easier and
more pleasant. You will be equipped to use Visual Studio throughout the
rest of the book.

Part 2 covers the C-like features of C#, which are shared by C, C++,
Java, and various scripting languages. Thus, if you know any of these C-like
languages, you will have a definite leg up in learning C#, and you can
quickly skim this section, paying attention to the information in the side-
bars. A sidebar will alert you the first time a concept new to C# is intro-
duced. Then you will know to look for further elaborations where they
occur later. If you are not familiar with C or a similar language, this section
is for you. It will quickly bring you up to speed on the core topics of data
types, operators, and control structures.

Part 3 is the core of the book, systematically covering the features of
the C# programming language that go beyond C. The object-oriented fea-
tures of C# are covered gradually and thoroughly, making this part of the
book accessible to readers without OOP background. A case study is used,
illustrating how the object-oriented features of C# work in combination. This
case study is progressively built from Chapters 12 through 18. The C# data
types, based on the NET Common Type System, are explored in detail. We
cover features new in C# such as properties and indexers. We cover prac-
tical issues of formatting and conversions, and we discuss the important
topic of exceptions. We conclude this part with a study of interfaces, which
provide a better level of abstraction in expressing system functionality.

Part 4 explores thoroughly the relationships between C# and the .NET
Framework and introduces some important .NET services. We introduce col-
lections, which generalize arrays, and we examine fundamental operations
such as copying and comparing objects. In .NET, interfaces are provided for
such basic operations, which makes for a very flexible architecture, as differ-
ent classes can implement these interfaces in a manner appropriate for them.
The NET Framework provides a very flexible callback mechanism, known
as delegates, which has many applications. Delegates are the foundation of
events, and they are also used in starting threads. We look at directories and
files, multiple thread programming, and attributes. Attributes are a powerful
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mechanism in .NET, enabling the programmer to accomplish tasks declara-
tively, with writing little or no code. You can implement your own custom
attributes in C#. You can read information about custom attributes, or any
other metadata, by a mechanism known as “reflection.” C# permits you to
code at a lower level by writing “unsafe” code, which can help you interop-
erate with legacy code. The book concludes with introductions to compo-
nents and to Windows programming.

SAMPLE PROGRAMS

The only way to really learn a programming language is to read and write
many, many programs, including some of reasonable size. This book pro-
vides many small programs that illustrate pertinent features of C# in iso-
lation, where they are easy to understand. The programs are clearly labeled
in the text, and they can all be found in the software distribution that ac-
companies this book. Directions for downloading the software are given be-
low.

There is also a major case study, that is progressively developed in
Chapters 12 through 18. This case study illustrates many features of C#
working together in combination, as they would in a practical application. A
special point is made of demonstrating the object-oriented features of C#. If
you are new to OO, studying the case study is a must!

The sample programs are provided in a self-extracting file. When ex-
panded, a directory structure is created rooted in c:\OI\CSharp. The sam-
ple programs are in directories Chapl, Chap2, etc. All the samples for a
given chapter are in individual folders within the chapter directories. The
names of the folders are clearly identified in the text. Each chapter that con-
tains a step of the case study has a folder CaseStudy containing that step.

This book is part of the Integrated .NET Series from Object Innovations
and Prentice Hall PTR series. The sample programs for other books in the
series are located in their own directory underneath ¢:\OI, so all the NET
examples from all books in the series will be located in a common area as
you install them.

EXERCISES

Although exercises are not provided in the book itself, a comprehensive set
of exercises is available for download from our website.
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WEBSITE

The website for the Integrated .NET Series from Object Innovations and
Prentice Hall PTR series is:

www.objectinnovations.com/dotnet.htm

A link is provided at that website for downloading the sample programs.
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About this Series
Robert J. Oberg, Series Editor

Introduction

The Integrated .NET Book Series from Object Innovations and Prentice Hall PTR is a unique series of introductory and
intermediate books on Microsoft's important .NET technology. These books are based on proven industrial-strength
course development experience. The authors are expert practitioners, teachers, and writers who combine subject-
matter expertise with years of experience in presenting complex programming technologies such as C++, Java™ MFC,
OLE, and COM/COM+. These books teach in a systematic, step-by-step manner and are not merely summaries of the
documentation. All the books come with a rich set of programming examples, and a thematic case study is woven
through several of the books.

From the beginning, these books have been conceived as an integrated whole, and not as independent efforts by a
diverse group of authors. The initial set of books consists of three introductory books on .NET languages and four
intermediate books on the .NET Framework. Each book in the series is targeted at a specific part of the important
.NET technology, as illustrated by the diagram below.

C# VB.NET
Learning Learning
Pathway Pathway
NET Introduction
Language ngramming PERLin Introduction to C# to f_’rogramming
Introductions the .NET Environment Using .NET VJSSIIII?; Bﬁg‘c
Application Application NET Architecture and  Fundamentals of Web
Intermediate Development Development Programming Using  Applications Using
-NET Framework Using C# and NET  Using Visual Basic Visual C++ {NET and XML
Titles and .NET

Introductory .NET Language Books

The first set of books teaches several of the important .NET languages. These books cover each language from the
ground up and have no prerequisite other than programming experience in some language. Unlike many NET
language books, which are a mixture of the language and topics in the .NET Framework, these books are focused on
the languages, with attention to important interactions between the language and the framework. By concentrating on
the languages, these books have much more detail and many more practical examples than similar books.

The languages selected are the new language C#, the greatly changed VB.NET, and Perl.NET, the open source
language ported to the .NET environment. Visual C++ .NET is covered in a targeted, intermediate book, and
JScript.NET is covered in the intermediate level .NET Web-programming book.

Introduction to G# Using .NET

This book provides thorough coverage of the C# language from the ground up. It is organized with a specific section
covering the parts of C# common to other C-like languages. This section can be cleanly skipped by programmers with
C experience or the equivalent, making for a good reading path for a diverse group of readers. The book gives
thorough attention to the object-oriented aspects of C# and thus serves as an excellent book for programmers
migrating to C# from Visual Basic or COBOL. Its gradual pace and many examples make the book an excellent
candidate as a college textbook for adventurous professors looking to teach C# early in the language’s life-cycle.

Introduction to Programming Visual Basic Using .NET

Learn the VB.NET language from the ground up. Like the companion book on C#, this book gives thorough attention to
the object-oriented aspects of VB.NET. Thus the book is excellent for VB programmers migrating to the more
sophisticated VB.NET, as well as for programmers experienced in languages such as COBOL. This book would also
be suitable as a college textbook.



Programming Per! in the .NET Environment

A very important part of the vision behind Microsoft® NET is that the platform is designed from the ground up to
support multiple programming languages from many sources, and not just Microsoft languages. This book, like other
books in the series, is rooted in long experience in industrial teaching. It covers the Perl language from the ground up.
Although oriented toward the ActiveState Perl.NET compiler, the book also provides excellent coverage of the Perl
language suitable for other versions as well.

Intermediate .NET Framework Books

The second set of books is focused on topics in the .NET Framework, rather than on programming languages. Three
parallel books cover the .NET Framework using the important languages C#, VB.NET, and Visual C++. The C# and
VB.NET books include self-contained introductions to the languages suitable for experienced programmers, allowing
them to rapidly come up to speed on these languages without having to plow through the introductory books. The fourth
book covers the important topic of web programming in .NET, with substantial coverage of XML, which is so important in
the .NET Framework.

The design of the series makes these intermediate books much more suitable to a wider audience than many similar
books. The introductory books’ focus on languages frees up the intermediate books to cover the important topics of the
NET Framework in greater depth. The series design also makes for flexible reading paths. Less experienced readers
can read the introductory language books followed by the intermediate framework books, while more experienced
readers can go directly to the intermediate framework books.

Application Development Using G# and .NET

This book does not require prior experience in C#. However, the reader should have experience in some object-oriented
language such as C++ or Java™. The book could also be read by seasoned Visual Basic programmers who have
experience working with objects and components in VB. Seasoned programmers and also a less experienced reader
coming from the introductory C# book can skip the first few chapters on C# and proceed directly to a study of the
Framework. The book is practical, with many examples and a major case study. The goal is to equip the reader with the
knowledge necessary to begin building significant applications using the .NET Framework.

Application Development Using Visual Basic .NET

This book is for the experienced VB programmer who wishes to learn the new VB.NET version of VB quickly and then
move on to learning the .NET Framework. It is also suitable for experienced enterprise programmers in other languages
who wish to learn the powerful RAD-oriented Visual Basic language in its .NET incarnation and go on to building
applications. Like the companion C# book, this book is very practical, with many examples, and includes the same case
study implemented in VB.NET.

NET Architecture and Programming Using Visual (++

This parallel book is for the experienced Visual C++ programmer who wishes to learn the .NET Framework to build high-
performing applications. Unlike the C# and VB.NET book, there is no coverage of the C++ language itself, because C++
is too complex to cover in a brief space. This book is specifically for experienced C++ programmers. Like the companion
C# and VB.NET books, this book is very practical, with many examples, and includes the same case study implemented
in Visual C++.

Fundamentals of Web Applications Using .NET and XML

The final book in the series provides thorough coverage of building Web applications using .NET. Unlike other books
about ASP.NET, this book gives attention to the whole process of Web application development. The book incorporates
a review tutorial on classical Web programming, making the book accessible to the experienced programmer new to the
Web world. The book contains significant coverage on ASP.NET, Web Forms, Web Services, SOAP, and XML.
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