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Introduction

WELCOME TO MASTERING VisuAL CH NET! As you may already know, NET is poised to
become the hot platform for the next wave of technology deployment. NET’s strength is that it is
built from the ground up to be used in a distributed environment—in other words, an environment
that consists of computers and devices connected via a network.

Microsoft has pledged its commitment and resources to making NET a pervasive component
of life in our technological society—you ignore NET at your own peril. The bottom line is you
need to learn NET if you want to remain competitive in today’s—and tomorrow's—marketplace.

In a nutshell, NET is a completely new framework for writing many types of applications.
Some of the applications you can write using NET include Windows applications and web-based
applications. You can use NET to develop systems composed of interconnected services that
communicate with each other over the Internet.

In addition, you can use NET to create applications that run on devices such as handheld
computers and cellular phones. Although other languages allow you to develop such applications,
NET was designed with the interconnected network in mind.

The NET Framework consists of the following three primary components:

Development Languages and Tools  The development languages that enable you to write
NET programs include C#, Visual Basic NET (VB NET), and Managed C++. Microsoft
also has a Rapid Application Development (RAD) tool called Visual Studio NET (VS NET)
that allows you to develop programs in an integrated development environment (IDE). You'll

learn how to use C# and VS NET in this book.
Common Language Runtime The Common Language Runtime (CLR)) manages your running

code and provides services such as memory management, thread management (which allows you
to perform multiple tasks in parallel), and remoting (which allows objects in one application to
communicate with objects in another application). The CLR also enforces strict safety and
accuracy of your executable code to ensure no tampering occurs.

Framework Base Class Library = The Framework Base Class Library is an extensive collection
of code written by Microsoft that you can use in your own programs. For example, the Frame-
work Base Class Library contains code that allows you to develop Windows applications, access

directories and files on disk, connect to databases and retrieve information, and send and receive
data across a network, among many other functions. You'll use the most important classes in the
Framework Base Class Library in this book.
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C#t is one of languages you can use to write NET applications. CH owes its heritage to languages
such as Java, C, and C++—and, of course, those languages arose from the development of earlier
languages. If you've programmed in Java or C++, you'll find CH# easy to learn. C# isn't the only language
for writing NET applications. It is our opinion, however, that C# will be the primary language of
choice for NET development.

You might be wondering if you should learn C# or Java. Our answer is that you should learn both.
Just because NET is hot, it doesn't mean Java will be displaced any time soon. Both languages will
coexist and evolve together—untﬂ something better comes along.

Who Should Read This Book?

This book was written for budding CH programmers. This book contains everything you need to know
to master C#. No prior programming experience is assumed, but if you already know a programming
language such as Java, C++, or Visual Basic, you’ﬂ be off to a running start. You may even know CH
already; if so, you'ﬂ find that this book delves deeper into the advanced C# and NET topics than most
other books.

If you're a novice, you'll find Part I of this book easy to follow, and you'll get up to speed on the
fundamental programming concepts used in CH. If you’re an intermediate to advanced programmer,
you'll be able to skim through the first five chapters of Part I quickly. Once you've mastered the CH
language covered in Part I, you’ll find Parts II and IIT of this book ideal for understanding the more
advanced aspects of C# and NET.

How to Use This Book
This book is divided up into three parts.

Part 1: “Fundamental C# Programming”

In Part I of this book, “Fundamental C# Programming,” you'll learn everything you need to know
to write simple C# programs. Part I consists of 13 chapters.

In Chapter 1, “Introduction to Visual C# and the NET Framework,” you'll be introduced to the
C# language. You also learn about Microsoft's RAD tool, Visual Studio .NET. Visual Studio NET
allows you to develop programs in an IDE. Finaﬂy, you'll see how to use the extensive documentation
from Microsoft that comes with .INET.

In Chapter 2, “Basic C# Programming,” you'll learn how to write simple programs, how to store
information in memory, and how to handle keyboard input and format screen output.

In Chapter 3, “Expressions and Operators,” you'll explore how to use expressions and operators.
An expression is typically a statement that performs some kind of calculation—using an operator—and
returns a value.

In Chapter 4, “Decisions, Loops, and Preprocessor Directives,” you'll learn how to execute different
branches of code based on decisions and how to repeat statements using loops. You'll also learn about
the preprocessor, which is program that reads your program source files prior to compilation. You can
give the preprocessor instructions, known as directives, which can affect what parts of your program are

actually compiled.
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In Chapter 5, “Object-Oriented Programming,” and Chapter 6, “More about Classes and Objects,”
you'll explore how to define your own types using classes and structs—and how to use them in your
programs. You'll see how you can create objects from classes. You'll also learn how you can use classes
and objects to model things that exist in the real world and how they can simplify the task of writing
programs to solve complex problems.

In Chapter 7, “Derived Classes,” you'll learn how a class may be derived from another class. You'll
also learn how you can overload an operator to perform your own code when a particular operator is
used, rather than using the default provided by C#H.

In Chapter 8, “Interfaces,” you'll explore interfaces. An interface contains a list of declarations such
as method and property declarations. You can then have your class implement a given interface; your
class must then define the code for the declarations specified in that interface. By having your class
implement an interface, youre guaranteeing that your class contains the code for the items declared in
that interface.

In Chapter 9, “Strings, Dates, Times, and Time Spans,” you'll examine the use of strings and how
you manipulate strings in your programs. You'll also learn how to represent dates and times in your
programs.

In Chapter 10, “Arrays and Indexers,” you'll learn about arrays, which are sets of consecutive of
storage compartments that can hold data elements of the same type. You use arrays to store multiple
variables or objects.

In Chapter 11, “Collections,” you'll explore collections. Collections are objects that store many ele-
ments and whose capacity you can change after you've created them. These objects offer flexible ways
to access their elements. As you master C#, you'll find collections to be useful when you need to per-
form complex manipulation of data.

In Chapter 12, “Delegates and Events,” you'll learn about delegates and events. A delegate acts like a
pointer to a function, and you can use them to call different functions that you specify at run-time.
Delegates are closely tied to events—events are in fact a special kind of delegate. You can use events to
send notifications that something has occurred to a particular object.

In Chapter 13, “Exceptions and Debugging,” you'll explore exceptions and debugging. When an
error or abnormal condition occurs during your program’s execution, an exception is thrown. An example
of a program error, or bug, might be attempting to divide a number by zero. An example of an abnormal
program condition might be running out of memory.

Part 2: “Advanced C# Programming”
In Part IT of this book, “Advanced C# Programming,” you'll learn about the more complex aspects
of C# programming. Part II consists of 8 chapters.

In Chapter 14, “Threads,” you'll learn how to use threads, which allow you to perform multiple
tasks in parallel. You'll learn that there are some problems to consider when your application uses
multiple threads. In particular, you need to worry about synchronizing threads and handling dead-
locks that can arise when two threads are fighting for resources to do their work.

In Chapter 15, “Streams and Input/ Output,” you'll explore how to work with input/ output
streams. You'll look at basic file and directory operations, such as opening a file and examining the
contents of a directory. You'll also learn how to read and write data in a variety of ways, including
ways to use the network as a data transport.
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In Chapter 16, “Assemblies,” you’ﬂ examine how NET groups code into units known as assemblies.
NET uses assemblies for version tracking, security, deployment, and type identity—among other
things. You'll learn how to create assemblies and how to include more than one file in the same
assembly.

In Chapter 17, “Attributes and Reflection,” you'll learn about metadata, which describes the contents
of assemblies. Metadata consists of attributes that describe types, members, modules, and assemblies.
You'll explore intrinsic attributes that are provided by default and custom attributes; you'll see how to
create of your own custom attributes to extend the metadata stored in assemblies.

In Chapter 18, “Remoting,” you'll explore remoting, which allows objects in one application to
communicate with objects in another application. Remoting allows you to develop distributed soft-
ware components that interact with each other.

In Chapter 19, “Security,” you'll learn about .NETs security system. You can use code-access
security to specify exactly which operations an application is allowed to perform. Code-access security
allows you to select individual permissions to apply to code based on the code’s membership in code
groups. A code group can be based on the publisher of the code, the identity of the code, the location
from which the code was obtained, or other factors. NET also includes a role-based security system
that lets you determine whether a particular user should have access to a resource.

In Chapter 20, “XML,” you'll explore how to use the Extensible Markup Language (XML) with
NET. NET uses XML for many tasks, from storing configuration files to serializing objects for trans-
mission to a remote application. You can read and write XML files, analyze their structure, transform
XML files into new formats, or use them to work with data.

In Chapter 21, “Other Classes in the Base Class Library,” you'll learn about some of the other NET
classes contained in the Framework Base Class Library. You'll explore the graphics classes that allow you
to draw elements, globalization classes that allow your software to be used in other locales and other
languages, debug and trace classes that allow you to see debugging information either at design-time or
run-time, along with advanced classes that support the features of the NET runtime itself.

Part 3: “.NET Programming with C#”

In Part IIT of this book, “.NET Programming with C#,” you'll be introduced to databases, you'll
learn how to access a database using a C# program, and you'll see how to program Windows and
web applications. Part III consists of S chapters.

In Chapter 22, “Introduction to Databases,” you'll learn the basics of databases and see how to
use the Structured Query Language (SQL) to access a database. This chapter shows how to access a
SQL Server database named Northwind. This database contains the information for the fictitious
Northwind Company, which sells food products.

In Chapter 23, “Active Data Objects: ADONET,” you'll explore how to access a database from a
C# program using ADONET. ADONET is Active Data Objects for the NET Framework. You'll
learn how to connect to a database and issue SQL statements that retrieve and modify the information
stored in a database.

In Chapter 24, “Introduction to Windows Applications,” you'll learn about Windows programming,
A Windows program takes advantage of the graphical environment for display and use of the mouse,
as well as the keyboard, for input. Windows provides graphical items such as menus, text boxes, radio
buttons, and text boxes that allow you to build a visual interface that is easy to use.
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In Chapter 25, “Active Server Pages: ASPNET,” you'll explore Active Server Pages for NET
(ASPNET). ASPNET allows you to create web pages whose content may change at run-time and
allows you to develop applications that are accessed using a web browser. For example, you could
develop an application that allows users to order products over the Web, or you could create a stock-
trading application that allows users to place trades for shares in companies.

In Chapter 26, “Web Services,” you’ﬂ learn how to build a simple web service. A web service is a soft-
ware component that delivers information over the Internet (or a private intranet) to fulfill a specific
need. For example, you could build a web service that returns the current price of a company’s stock.

Appendixes
This book also contains three appendixes for reference purposes.

Appendix A, “C# Keywords,” summarizes the keywords used in the C# language.

Appendix B, “C# Compiler Options,” lists the options used with the C# compiler, which enable
you to compile your programs.

Appendix C, “Regular Expressions,” summarizes the C# regular expressions, which allow you to
search for a specified set of characters or pattern of characters.

Downloading the Example Programs

Throughout this book, you'll see many example programs that illustrate the concepts described in
the text. These are marked with a listing number and title, such as the one shown here:

LISTING 1.1: THE “HELLO WORLD” PROGRAM

You can download a ZIP file containing these programs from the Sybex website at www. sybex. com.
You can use a program such as WinZip to extract the contents of the ZIP file. The filenames will
correspond to the listing numbers.
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Chapter 1

Introduction to C#

IN THIS CHAPTER, YOU'LL be introduced to the C# language. You'll see a simple example pro-
gram that displays the words Hello World! on your computer’s screen, along with the current date
and time.

You'll also learn about Microsoft's Rapid Application Development (RAD) tool, Visual Studio
NET. Visual Studio .NET enables you to develop and run programs in an integrated development
environment. This environment uses all the great features of Windows, such as the mouse and intu-
itive menus, and increases your productivity as a programmer.

In the final sections of this chapter, you'll see how to use the extensive documentation from
Microsoft that comes with the INET Software Development Kit (SDK) and Visual Studio NET.
This documentation goes well beyond the text of this book, and you'll find it invaluable as you
become an expert CH# programmer.

NOTE  Before you can develop CH programs, you'll need to install the NET SDK or Visual Studio .NET. You can
download the NET SDK at http: //msdn.microsoft.com/downloads. Once you've downloaded the executable
file, go abead and run it. Follow the instructions on the screen to install the NET SDK on your computer. You can also
purchase a copy of Visual Studio NET from Microsoft at their website.

Featured in this chapter:

¢ Building Your First CH# Program

¢ Learning about Visual Studio NET

¢ Working with the NET Documentation

Developing Your First C# Program

Learning a new programming language is sometimes a daunting task. To get you started, you'll
begin with a variation on the classic “Hello World” program. This program traditionally starts all
programming books—and who are we to argue with tradition?



