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Chapter 1. Why This Book? 

Some books have a Chapter Zero. Thatõs the chapter with  the stuff the 

reader needs to know before  read ing  Chapter One . Chapter Zero might be 
a refresher course in subjects the reader once knew but has now for got-
ten, or it might be a quick -and -dirty summary of prerequisites for the 

rest of the book.  

This boo k originated as a  Chapter Zero in  my book Applications = Code + 
Markup: A  Guide  to the Microsoft Windows Presentation Foundation  
(Micro soft Press, 2006) , which is about the new Windows client program -
ming platform thatõs part of Microsoft .NET 3.0 and Microsoft Windows 

Vista .  

I wanted Applications = Code + Markup  to focus almost exclusively on the 

Windows Presentation Foundation. I knew t here was enough to cover 
with out going into the basics of general .NET programming and C#. Yet, I 
wasnõt sure how much .NET my readers would know . I started writing a 

Chapter Zero for the book that would summarize all the basics of .NET 
and C# for the C and C++ programmers who might be coming to .NET for 
the very first time.  

It soon became evident  that this Chapter Zero would be very long . It 
occurred to me that I could extract the material and make it a book on 

its own. And so I did and this is it . What you have in your hands (or are 
reading on a screen) is an introduction to C# and those  topics in .NET 
that are typically found in all .NE T programming.  

C# is a modern type -safe and object -oriented programming language 
based on the syntax of C and (to a certain extent) C++  and Java . Even if 

youõre an experienced C++ programmer, you might be in for a few sur -
prises. You may think you know the  difference between a class  and a 
struct , for example, but the difference between a class  and a struct  in C# 

is completely different from C++. (Th at  difference is actually one of the 
lamest features of C++ and one of the most profound features of C#.) For 

that reason and others, I approach object -oriented programming con -
cepts in this book almost as if youõre learning about them for the very 
first time.   

However, I do expect you to have some programming experience with a 
C-family language. If youõre learnin g C# as a first programming language, 

you might be better off with a slower, gentler introduction, such as my 
book Programming in the Key of C# : A Primer for Aspiring Programmers  
(Microsoft Press, 2003).  
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The contents of .NET Book Zero  are copyrighted by me , but the book is  
freely distributable. You can give it to whomever you want. You can make 

copies. You can print it out and give it away. But you canõt charge for it, 
and you canõt modify it, and you canõt use any part of this book in anoth-

er work without  my permission.  

If youõd like to reference this book on your own Web site, I ask  that you 
do so using a  link to the page on my Web site where th is book is found. 

That page is:  

http://www.charlespetzold.c om/dotnet  

Thatõs the page where people can find the latest version of the book and 
download the source code I show in the pages that follow.  

If you like this book, perhaps youõd like to read some other books Iõve 

written. Come to my web site, www.charlespetzold.com  and check them 
out. These other books arenõt free, alas. They will cost you money . B ut 
you will be pleased to know that I receive a small percentage of the price 

you pay for each book. Th at  money help s me pay my rent and feed my -
self, and enables me to write more books in the future.  

In writing this book, I õve dr awn  upon some of my earlier writing about C# 
and the .NET Framework. Some of the earlier chapters are revisions of 
Chapter 1 in Programming Mi crosoft Windows with C#  (Microsoft Press, 

2001), which is an introduction to Windows Forms programming. Some 
of the later chapters were drawn from appendices of that book. The chap -

ters specific to the object -oriented programming aspects of C# were 
drawn f rom my book Programming in the Key of C# . 

As a .NET programmer, youõll probably specialize in a particular aspect of 

.NET, and youõll likely buy a couple books on that subject. But there are 
two essential books that every C# and .NET programmer should have . 

The first essential book is The C# Programming Language  by Anders 
Hejlsberg, Scott Wiltamuth, and Peter Golde ( 2nd  edition, Addison -
Wesley, 2006). This book is the official technical specification of the C# 

language. It  is certainly not a tutorial for le arning the language, but a 
great book to read after  youõve become adept at C# programming. 

Downloadable versions of The C# Programming Language  are available 
under the title C# Language Specification  from this Web page:  

http://msdn2.microsoft.com/en -us/vcsharp/aa336809.aspx  

Because the online title C# Language Specification  is actually more 

accurate than the book title  The C# Programming Language , I will refer to 
the online title rather  than the book title when I sometimes refer to the 
book using chapter and section numbers.  

 

http://www.charlespetzold.com/dotnet
http://www.charlespetzold.com/
http://msdn2.microsoft.com/en-us/vcsharp/aa336809.aspx


.NET Book Zero   Charles  Petzold  

Version 1.1   Page 4 

 

The second essential .NET book is Jeffrey Richterõs CLR via C#  (Microsoft 

Press, 2006), which is actually the second edition of  Applied Microsoft 
.NET Framework Pr ogramming . There are many subtle and interesting 

aspects of .NET programming that Richterõs book explores in much more 
depth  than youõll find in the  pages ahead that Iõve written. 

In .NET Book Zero  and my other books, I tend to focus more on the C# 
languag e and the .NET Framework class libraries rather than Microsoft 
Visual Studio . As you probably know, Visual Studio is the primary 

programming environment for creating .NET applications . You might 
want to supplement your C# and .NET studies  with a book speci fic to 

Visual Studio.  

Because this book is intended to teach C# and the rudiments of .NET, 
much of the code I show in the pages ahead target s the traditional (and 

largely obsolete) command line using character -mode programming 
interfaces. I am well aware t hat youõll probably eventually be coding for 

graphical environments, and that you might consider learning about 
character -mode programming to be a complete waste of your time. This 
is not so. The character -formatting techniques you learn here are directly 

applicable to graphical programming  as well . 

This book is written in tutorial style , which means that it is intended to 
be read sequentially. The reader is encouraged to type in the programs as 

they are encountered in the book, to run them, and experiment with 
them.  

  *    *    * 

Version 1.0  of this book  was posted to www.charlespetzold.com/dotnet  
on December 4 , 2006.  

Version 1.1 was posted on January 1 , 200 7. It incorporated many minor 
corrections reported by Larry Danielle, Paul Doughert y, Paul Duggan, 

David Evans, Thorsten Franz, Konstantin Korobkov , Tyson Maxwell, 
Ryan McFarren , and Larry Smith . 
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Chapter 2. Why .NET? 

The Microsoft .NET Framework (which Iõll often refer to with the simpler 

term .NET) is a collection of software technologies that  began emerging 
from Microsoft Corporation a round the turn of the century. The first 
version of .NET was release d early in 2002, and version 1.1 came out in 

2003. Version 2.0 was released late in 2005, and Version 3.0 followed in 
late 2006 . A good overview  of the .NET releases can be found in the Wiki -
pedia entry on the Microsoft .NET Framework:  

http://en.wikipedia.org/wiki/.NET_Framework  

From the end -userõs perspective, .NET is fairly invisible. Th e savvier  us er 

might feel enlightened to know that .NET is basically a collection of 
dynamic link libraries . These DLLs might already be installed along with 
Windows XP on a new machine, or they might be installed during the 

process of installing an applic ation that uses .NET. The late st version of 
Windows ñMicrosoft Windows Vista ñincludes the .NET Framework 3.0 

as an intrinsic part of its architecture.  

From the programmerõs perspective, .NET is a huge class library that 
contains everything you need to writ e Web applications or client applica -

tions ñthe type of programs sometimes called òregular old Windows 
apps .ó 

If you are a programmer,  and you write (or want to write) Web applica -

tions or Windows client applications , and you havenõt yet started explor-
ing .NET, then reading this book is a good move . Congratulations  on 

getting started ! 

You can program for .NET in a variety of programming languages. How -
ever, any language you use for .NET programming must meet a set of 

minimum requirements to order to use the  .NET class libraries. These 
requirements are known as the .NET Common Language Specification or 
CLS. Related to the CLS is the .NET Common Type System (CTS) which 

defines the basic data types (such as integer, floating point, and string) 
that .NET languag es support. The CLS and CTS are in turn part of the 

Common Language Infrastructure (CLI). The CLI is an ISO standard and 
an ECMA standard.  

When you compile one of your .NET programs , the program is generally 

compiled to a processor -independent intermediate  language that resem -
bles machine code.  This intermediate language was once called Micro -

soft Intermediate Language (MSIL), and itõs still often known by that 
name. Sometimes itõs just called IL . B ut the most proper term  is now t he 
Common Intermediate Lan guage (CIL).  

http://en.wikipedia.org/wiki/.NET_Framework
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When a .NET program is run on a particular machine, the CIL is com -
piled to the native code of the processor by a just -in -time (JIT) compiler. 

This two -stage compilation potentially allows for portability among 
various platforms and processors .  

The just -in -time compilation is performed by the .NET Common 
Language Runtime (CLR), which is part of the  .NET system installed on 
end -userõs machines. The CLR manages the execution of .NET programs, 

and can prevent programs from causing damage to the u serõs machine. 
Thus, when you are programming for .NET you are said to be writing 
òmanaged code.ó 

One important aspect of managed code involves the management of 
memory. As object -oriented programming and class libraries have be-

come more complex over recent years, common problems have arisen 
involving memory allocation. Very often itõs not clear who is responsible 
for freeing a particular memory block. For that reason, the CLR imple -

ments garbage collection. The CLR can determine if a particular block of 
memory can no longer be referenced by a program, and then free such 

blocks of memory if required.  

Microsoft makes available several languages to the .NET programmer. 
Which one you use is mostly a matter of personal taste. Some people 

program for .NET using Visual Basic .NET. Others use Managed C++, 
more formally known now as C++/CLI.  

However, most .NET programmers have come to know and love C#, the 

pro gramming language designed in conjunction with .NET largely under 
the guidance of Anders Hejlsberg. Thatõs the language Iõll be describing in 

the  pages that follow.  

C# incorporates much of the basic expression and statement syntax of C, 
and has a rather cleaner object -oriented programming syntax than C++. 

The big difference that veteran programmers will discove r is that C# does 
not require you to mess around with pointers. Traditional C -like p ointers 
are supported in C#  syntax , but they are normally relegated to inter -

operability with existing code. (I wonõt be discussing C# pointers in this 
book ; i f you want th at information, you can find it elsewhere. ) 

Rather than pointers, the .NET and C# programmer works with òrefer-
ences,ó and these references are usually implied rather than being syn-
tactically explicit. It is part of becoming a good C# programmer tha t  you 

learn when you are working with a reference and when you are not.  

It is never too early to start learning the C# and .NET mantra:  

Classes are reference types; structures are value types.  
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Chapter 3. Runtimes and SDKs 

To run .NET pr ograms on your machine, youõll need to have some soft -

ware installed that is variously known as the .NET òruntimeó or òruntime 
componentsó or òredistributableó or òredistributable package.ó The term 
òredistributableó means that a software developer like yo urself can distri -

bute the .NET runtime if itõs part of an installation for an application th at 
requires the .NET Framework to run.  

Youõll need the .NET runtime components to run .NET programs. To 

develop .NET programs on your machine, youõll also need to install the 
.NET Framework Software Development Kit (SDK). Both the runtime and 

the SDK are free and both are generally downloadable from the same or 
related Web pages.  

To determine what versions of .NET (if any) are currently installed on 

your machine, th e following Knowledge Base article can help:  

http://support.microsoft.com/kb/318785  

For installations of the .NET Framework 1.1  and the SDK , go to this 
page: 

http://msdn2.microsoft.com/netframework/aa569264.aspx  

Although this page includes a redistributable for .NET 1.1, it is recom -
mended that end users install the .NET 1.1 runtime components as part 
of a Windows update.  

For the .N ET Framework 2.0, go here:  

http://msdn2.microsoft.com/netframework/aa731542.aspx  

For the .NET Framework 3.0, go here:  

http://msdn2.microsoft.com/windowsvista/aa904955.aspx  

The SDK is referred to on this page as the òWindows SDK.ó As of this 

writing, .NET version 3.0 is fairly recent, but it is likely to become the 
òstandardó version of .NET because it is built into Microsoft Windows 
Vista. However, you may want to target a lesser version of .NET if you 

know that itõs supported by an existing user base. 

The most recent version of Microsoft Visual Studio is Visual Studio 2005, 

which incorporates the .NET Framework 2.0 SDK . The next version of 
Visual Studio will  incorporate the .NET Framework 3.0 SDK. Meanwhile, 
if you want to do .NET 3.0 programming  with Visual Studio , youõll need 

to install the 3.0 SDK  along with Visual Studio 2005 . If you need to pro -
gram for a specific subsystem of .NET 3.0 (such as the Windows Presen -

http://support.microsoft.com/kb/318785
http://msdn2.microsoft.com/netframework/aa569264.aspx
http://msdn2.microsoft.com/netframework/aa731542.aspx
http://msdn2.microsoft.com/windowsvista/aa904955.aspx
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tation Foundation or the Windows Communication Foundation or the 
Windows Workflow Foundation) you can install extensions to Visual 

Studio 2005.  These are available as links from the .NET Framework 3.0 
page. 

Microsoft also makes available a free Visual C# 2005 Express Edition 
that  you can download here:  

http://msdn.microsoft.com/vstudio/express/visualcsharp  

This package installs the .NET 2.0 runtime and a good chunk of the 
SDK. (You can install the 2.0 SDK in addition to the Visual C#  Express 
Edition .) The installation asks if you want to install MSDN, which stands 

for Microsoft Developer Network and refers to documentation that in -
cludes the .NET class libraries. Youõll very likely want to install this 

documentation.  

Strictly speaking, you donõt need either Visual Studio or Visual C# to 
program for .NET. The .NET Framework SDK comes with a command -

line version of the C# compiler, and you c an use that. However, Visual 
Studio and Visual C# simplify several aspects of .NET programming.  

Besides the compiler itself, perhaps the most important part of the SDK 
is the documentation of the .NET class libraries. When you install one of 
the SDKs, the SDK itself appears on the Windows start menu, and a 

Documentation item appears within that group. (If youõve only  installed 
Visual C# 2005 Express Edition, you can bring up the documentation by 
selecting Contents from the Help menu  of Visual C# .) 

The .NET  documentation is displayed by the Document Explorer applica -
tion. O n the left side of the Document  Explorer window is a pane that 

you can switch between Content and Index views with a tab at the bot -
tom. The pane on the right side shows information on the  selected item.  

Select the Content tab. I want you to find the documentation of the .NET 

class libraries. If youõve installed the .NET 1.1 SDK, youõre looking for the 
Class Library heading in the following hierarchy:  

.NET Framework SDK  

 Reference  
  Class L ibrary  

With a later SDK, the hierarchy is a bit shorter:  

.NET Framework SDK  
 Class Library  

Or:  

http://msdn.microsoft.com/vstudio/express/visualcsharp
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.NET Framework Development  
 Class Library  

When you find it, youõll know it by the large list  of entries. Many of the 
early entries begin with the word Microsoft . The later entries begin with 

the word System . What youõre seeing here is the basic class 
documentation of the .NET Framework , and youõll be spending lots of 
time with it . You can also access the .NET Framework documentation 

online at this page:  

http://msdn2.microsoft.com/library/aa388745.aspx  

The top -level entries in this long list that begin with the words Microsoft  
or System  are known as namespaces . The namespaces serve to separate 

the .NE T Framework into functional groups. For example, System.Win -
dows. Forms  is the basic namespace for Windows Forms. Namespaces 

also help avoid problems resulting from duplicate class names. The .NET 
Framework can have different classes with the same names. I f these 
classes are in different  namespaces, thereõs no name clash. There are 

three classes named Timer , for example, all in di fferent  namespaces.  

Some of these namespaces will become an intimate part of your life; 

others youõll probably never get to know. As the popular tee-shirt says, 
òSo many .NET namespacesé so little time.ó 

The most important namespace is System, and thatõs the namespace Iõll 
be referring to most in this book. A few other namespaces are often 
useful, even in traditional character -mode programs. The System. -
Globalization  namespace contains classes that help you tailor your 
programs to an international market. The System.Collections  and 

System. Collections.Generic  contain classes that help you store inform -
ation in familiar collections s uch as queues, stacks, and dictionaries. The 

System.IO  namespace contains essential classes for working with files 
and streams, and System.Xml  supplements those classes for working 
with XML.  

If you open one of these namespaces in the documentation, youõll see a 
number of types  defined in the namespace . Most of the se types a re 

classes. Some are structures. Others are interfaces, enumerations, and 
delegates. Youõll learn more about these five types in the pages ahead.  

Open up a class or structure, and you õll see members  of that type . These 

members can include constructors, fields, methods, proper ties, and 
events, which youõll also learn more about in the pages ahead. 

Whenever youõre doing .NET programming (or whenever youõre reading 
this book or any other .N ET programming book) youõll probably want to 
have th e .NET documentation open and ready for browsing.  

http://msdn2.microsoft.com/library/aa388745.aspx
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To quickly find a particular item in the class documentation, click the 
Index tab in the left pane . In the Look For field , enter  what youõre looking 

for:  òTimer class,ó for example. Select òabout Timer classó in the list. Over 
at the right on the bottom, youõll see the three Timer  classes with their 

namespaces in parentheses. Select the one you want, and the first page 
of the class documentation will appea r. You can then click the Sync With 
Table Of Contents button on the toolbar to get back to the Contents view 

and continue exploring the particular class.  (In the .NET Framework 1.1 
SDK, it works a little differently. There is no separate pane for index 

results; the three Timer  classes are listed separately in the index.)  

Besides providing all the class documentation of the .NET Framework, 
another important role of the .NET Framework documentation is the 

teaching of humility. You will never, ever, come close  to any type of 
familiarity with the entire .NET class library.  (But you can always try.)  
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Chapter 4. Edit, Compile, Run, Disassemble 

A file containing C# code generally has the filename extension .cs  for òC 

Sharp .ó Hereõs a simple example  (the boldfaced filename at the top is not 
part of the program) : 

FirstProgram.cs  
// ---------------------------------------------  
// FirstProgram.cs (c) 2006 by Charles Petzold  
// ---------------------------------------------  
 
class FirstProgram  
{  
    public static void Main()  
    {  
        System.Console.WriteLine("Hello, Microsoft .NET Framework!");  
    }  
}  

Letõs first try to create, compile , and run this program , and then Iõll 
discuss its  structure and contents.  

Although youõll probably eventually use Microsoft Visual Studio to devel -

op .NET programs, thatõs not your only option. You can actually edit, 
compile, and run .NET programs from the MS -DOS command line. In 
many respects, compiling a C# program on the command line is quite 

similar to the  way you might have compil ed a C program on the com -
mand line two decades ago.  

Compiling .NET programs on the MS -DOS command line might seem like 
an odd and eccentric practice in modern graphical environments like 
Windows, but I think itõs important for the beginning .NET programmer 

to try it just once. At the very least, youõll be disabuse d of the notion that 
you need the powerful resources of Visual Studio to compile eve ry .NET 

program youõll ever write. 

(Some information in this chapter does not apply to  the .NET 1.1 SDK. If 
thatõs what youõre using, youõll want to select the Tools item in the Micro-

soft .NET Framework SDK v1.1 entry in the Windows start menu for 
inform ation about the command line, the IL disassembler, and the IL 
assembler.)  

Both Visual Studio 2005 and the .NET 2.0 and 3.0 SDKs create entries 
in the Windows start menu for running command -line windows. This is 

what you should use. Itõs harder to use the regular Windows Command 
Prompt window for compilations because it doesnõt have the proper 
environment variables set so that  MS-DOS can  locate the C# compiler.  
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If you run  one of these command -line windows, you can then navigate to 
a particular directory where you want to store your programs. On the 

command line, type  

notepad  

and Windows Note pad will run. Or, you can type a filename as an argu -
ment to Windows Notepad like this:  

notepad firstprogram.cs  

Then Notepad will ask you if you want to create that file.  

In Notepad, t ype in the program shown above. C# is a case -sensitive 

language. Make su re that you type the words class , public , static , and 
void  entirely in lowercase. Make sure you type the words Main , System , 

and  Console , with an initial capital but the rest in lower -case. Make sure 
that WriteLine  has an initial capital and an embedded ca pital. You can 

type FirstProgram  whatever way you want  (or you can use a different 
name), but donõt embed a blank in the name and donõt begin the name 

with a number.  You donõt need to include the lines that begin with 
double slashes.  

Save the file from Not epad with the name firstprogram.cs, or something 

else if you prefer. (You donõt need to exit  Notepad at this point, but you 
do need to save the file.) Then, on the command -line, run the C# com -

piler, which is a program named csc.exe:  

csc firstprogram.cs  

The C# compiler reads your source code and (if all is well) emits a file 

named firstprogram.exe, which you can run like this:  

firstprogram  

The program displays a text greeting and then terminates.  

I mentioned in the second chapter that a .NET executable actu ally con -

tains Common Intermediate Language (CIL) code. The .NET SDK includes  
a tool called the IL Disassembler (ildasm .exe) that disassembles a .NET 
executable and shows you the CIL statements. From the Windows start 

menu, find the SDK group, and then a t ool named IL Disassembler. Run 
it. Or, just enter  

ildasm  

on the command line. From the File Open dialog box, navigate to the 
directory youõve been using, and load FirstProgram.exe. Open the First -
Program  class and double -click Main . Thatõs your program in CIL.  The 
ldstr  command loads a text string on the stack, and then a call  command 

calls System.Console.WriteLine  (but with a syntax more reminiscent of 
C++) to display the string . When you run the program, the .NET Common 

Language Runtime (CLR) compiles the  CIL into machine code appropriate 
for your particular processor.  



.NET Book Zero   Charles  Petzold  

Version 1.1   Page 13  

If learning CIL appeals to you, you can discover  more about it here:  

http://www.ecma -international.org/p ublications/standards  
/Ecma -335.htm  

The .NET SDK includes an assembler program for CIL named ilasm. exe. 

Programs writ ten directly in CIL are just as managed and just as 
portable as programs writ ten in C#.  

Of course, m ost .NET programmers donõt know any CIL at all, and even 

fewer know enough CIL to be able to actually code in it. However, it is 
sometimes instructive and revealing to examine the CIL that the C# com -
piler emits, and in this book Iõll occasionally call your attention to it.  

Now letõs jump from  command -line programming to the opposite extreme 
by running Visual Studio 2005 or Visual C# 2005 Express Edition.  

From the menu select File, then New and Project. In Visual Studio, first 
select Visual C# and Windows at the left. In either edition, s elect Empty 
Project on the right. Give the project a name (FirstProgram, letõs say). In 

Visual Studio, youõll need to select a directory location for the project and 
uncheck the Create Directory For Solution checkbox.  In Visual C# Ex -

press Edition, you select th e directory when you save the project.  

In the Solution Explorer on the right, right -click the FirstProgram project 
and select Add and New Item. (Or, select Add New Item from the Project 

menu. ) Select Code File and give the file a name of FirstProgram.cs.  

Now type in the program shown above. As you type, youõll see that Visual 
Studio trys to anticipate what you need. When you type System  and a 

period, for example, it will give you a list of types in that namespace, and 
when you type Console  and a period, you õll get a list of members of the 

Console  class. This is Visual Studioõs Intellisense, and you might come to 
find it addictive, and then hate yourself from relying on it so much.  

You can compile and run the program by selecting Start Without Debug -
ging fro m the Debug menu or by pressing Ctrl -F5. The program will 
compile and run in a command -line window.  

What youõve done here is to create a Visual Studio project  named First -
Program , which occupies the FirstProgram directory . A project generally 

creates a sin gle executable file or a single dynamic link library. (In Visual 
Studio, multiple related projects can also be bundled into solutions .) A 

project can contain one or more C# source code files. In the simplest 
case, a project contains one C# file, and for co nvenience the C# file is 
generally given the same name as the project but with a .cs extension.  

Back on the command line or in Windows Explorer, you can see that 
Visual Studio has created a project file in the FirstProgram directory 
named FirstProgram.cspr oj. This is an XML file that references the .cs 

http://www.ecma-international.org/publications/standards/Ecma-335.htm
http://www.ecma-international.org/publications/standards/Ecma-335.htm
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file and contains all the other information Visual Studio needs to main -
tain the project  and compile it . 

During compilation, Visual Studio has also created some intermediate 
files in a subdirectory of FirstPr ogram named obj. The executable file is 

found in bin  in a subdirectory named either Release  or Debug  depending 
on the configuration youõve chosen in Visual Studio. 

If youõre running .NET 3.0, go back to the command line. Make sure the 

FirstProgram.csproj f ile is in the current directory and run:  

msbuild firstprogram.csproj  

The MSBuild program will compile the project and (by default) deposit 
the executable file in the bin \ Debug  directory.  

The MSBuild program became necessary in .NET 3.0 partially because 
Windows Presentation Foundation programs can be built from both C# 
files and XAML (Extensible Application Markup Language) files . The 

MSBuild program invokes the C# com piler and other tools to assemble 
an entire executable. You can write your own .csproj pr oject files, if you 

want.  

Between the extremes of the command prompt and Visual Studio are 
other .NET programming tools, such as my own KeyOfCSharp.exe , which 

you can download here:  

http://www.charlespetz old.com/keycs  

If you want to run the sample programs shown in this book without 
typing them in, you can download all the source code from the same 
page where you found this book:  

http://www.charlespetzo ld.com/dotnet  

However, youõll better accustom your brain and fingers to C# code by 
typing in the code yourself.  

Letõs look at the program listing again: 

FirstProgram.cs  
// ---------------------------------------------  
// FirstProgram.cs (c) 2006 by Charle s Petzold  
// ---------------------------------------------  
 
class FirstProgram  
{  
    public static void Main()  
    {  
        System.Console.WriteLine("Hello, Microsoft .NET Framework!");  
    }  
}  

http://www.charlespetzold.com/keycs
http://www.charlespetzold.com/dotnet
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At the top are a few single -line comments beginning with th e familiar 
double slashes. C# also supports multi -line or partial -line comments 

delimited by /* and */.  

All code in a C# program must be in either a class or a structure. This 

particular program defines a class (denoted by the keyword class ) name d 
FirstPro gram : 

class FirstProgram  
{  
    // contents of the class  
}  

Curly brackets delimit the contents of the class. You can change that 
class to a structure using the keyword struct : 

struct FirstProgram  
{  
   // contents of the structure  
}  

The progra m will compile and run the same.  

It is common to define the class or structure with the public  keyword:  

public class FirstProgram  
{  
    // contents of the class  
}  

However , using the public  keyword with a class is not generally required 

in program code. (There are some ca ses where it is required.) The public  
keyword applied to a class is generally found much more in code that 
contributes to dynamic link libraries.  

When creating this project in Visual Studio, Iõve used a project name that 
is the same as the C# file name, wh ich is the same as the name of the 

class defined in that file. None of these name matches is required. In 
fact, a C# file can contain multiple class definitions, none of which match 
the file name. A class can also be split between multiple files, none of 

whose names need match the class name.  None of these names need to 
be the same as the project name.  

Just to avoid confusion, I generally like to restrict my C# source code 
files to just a single class and structure, and to use a file name that 
matches the c lass or structure name. (But I sometimes break this rule in 

this book.)  

In the FirstProgram  class (or structure) is a single method named Main . 

The entry point to a C# program is always a method named Main , and it 
must have an initial capital.  C# is a case -sensitive language.  

The Main  method is defined with the public  and static  keywords:  
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public static void Main()  
{  
    // contents of the method  
}  

The public  keyword indicates that the method is visible from outside the 

class in which it is defined. The publ ic keyword is not actually required 
for the Main  method , and the program will compile and run fine without 

it. Sometimes I use public  with Main  and sometimes not. Itõs a mystery. 

The static  keyword means that this method is associated with the class 

itself  rather than an instance  of that class. A class is basically an ice 
cream dispenser, and instances of the class are sundaes. Unfortunately, 
this simple program isnõt making any sundaes. There is no instance  

keyword , however,  because static  methods are gene rally the exception 
rather than the rule.  The world has many more sundaes than ice cream 

dispensers , and generally sundaes are more interesting .  

This  particular Main  method has no parameters  ñ indicated by the 

empty parentheses following Mainñand doesnõt return anything to the 
caller, indicated by the keyword void . (You can also define Main  to have a 

parameter that is an array of text strings, which are set to the command -
line arguments of the program. Main  can also return an integer as a 
termination code.  See the C# Language Specification , §3.1 for details.)  

The body of a method is delimited by curly brackets. The entire body  of 
this Main  method is the statement:  

System.Console.WriteLine("Hello, Microsoft .NET Framework!");  

As in C and C++, statements in C # are terminated by semicolon s. This 

statement is a method call. The argument  is a string literal enclosed in 
double -quotation marks. String literal s in C# are  restricted to a single 

line. In other words, the two quotation marks delimiting the string must 
appear on the same line. (If you need to break up a long string on mul -
tiple lines, you can concatenate multiple string literals using the plus 

operator , as Iõll demonstrate in the next chapter.) 

Although string literals must appear on one line, C# can oth erwise be 
freely formatted. This is allowed:  

class  
    FirstProgram  
                {  
public  
             static  
     void  
                Main 
        (  
                       )  
    {  
  System 
                   .  
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         Console  
      .  
          WriteLine  
                   (  
  "Hello, Microsoft .NET Framework!"  
              )  
               ;  
        }  
              }  

So is this:  

class FirstProgram{public static void Main(  
){System.Console.WriteLine("Hello, Microsoft .NET Framework!");}}  

If you co de like this, however, nobody will be your friend.  

FirstProgram doesnõt do much except make a call to a method named 
System.Console.WriteLine . Thatõs a fully-qualified method name. Like 

romance novelists, method s in the .NET Framework generally have three 
names:  

o System  is a namespace.  

o Console  is a class  in that namespace . 

o WriteLine  is a method  in that class . 

In the .NET class documentation youõll find that the Console  class 

actually has many methods named WriteLine . These various versions of 
the WriteLine  method are known as overloads . The one Iõm using in this 

particular program is defined like so  (eliminating line breaks provided in 
the documentation):  

public static void WriteLine(string value)  

Thereõs that keyword static  again, and what it means here is t hat Write -
Line  is a method associated with the Console  class rather than an 

instance of the Console  class. The static  keyword means th e method 
must be referenced by prefacing it with the name of the class in which 

itõs defined, separated by a period. The c lass is prefaced with the name -
space in which the class is defined, a lso separated with a period.  

Where is the code for System.Console.WriteLine . which is t he code that 
actually puts the text on the console? If you look at the first page of the 
documentati on for the Console  class, youõll see near the top the following: 

 Assembly:  mscorlib (in mscorlib.dll)  

This indicates that the code for the Console  class is located in an assem -

bly named mscorlib. An assembly can consist of multiple files, but in this 
case itõs only one file, which is the dynamic link library mscorlib.dll. Th e 

mscorlib.dll file is very important in .NET. The  file name a t one time 
stood for òMicrosoft Common Object Runtime Libraryó but now it stands 
for òMultilanguage Standard Common Object Runtime Library.ó This is 
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the main DLL for class libraries in .NET, and it contains all the basic 
.NET classes and structures.  

As you know, when you compile a C or C++ program, you generally need 
an #include  directive at the top that references a header f ile. Th e include  

file provides function prototypes to the compiler.  

The C# compiler does not need header files. During compilation, t he C# 
compiler access the mscorlib.dll file directly and obtains information 

from metadata in that f ile  concerning all the  classes and other types 
defined therein. The C# compiler is able to establish that mscorlib.dll 

does indeed contain a class named Console  in a namespace named 
System  with a method named WriteLine  that accepts a single argument of 

type string . The C# compi ler can determine that the WriteLine  call is 
valid, and the compiler establishes a reference to the mscorlib assembly 
in the executable.  

Intellisense also works by referencing mscorlib.dll and getting infor ma-
tion from the DLL about the namespaces, types,  and members.  

As you probably know, compiling a C or C++ program is just the  first 
step in creating an executable. You must then (either explicitly or im -
plicitly) run a linker that accesses library files. Traditionally, code in the 

standard runtime librar ies is inserted right into the executable. For code 
in DLLõs, only references are inserted. 

The C# compiler doesnõt require library files. Because the compiler is 

already accessing the actual DLL, it can insert references to that DLL 
into the executable. At the time the program is run, t he CLR links the 

program with the actual method call in mscorlib.dll.  

Many of the basic classes and structures are included in mscorlib.dll. As 
you go beyond the command line, youõll start encountering classes that 

are store d in other DLLs. For example, classes in the System.Windows. -
Forms  namespace are stored in the assembly system.windows.forms, 

which is the DLL system.windows.forms.dll.  

The C# compiler will access mscorlib.dll by default, but for other DLLs, 
youõll need to tell the compiler the assembly in which the classes are 

located. These are known as references . In Visual Studio, right click 
References under the project name in the Solution Explorer, and select 

Add Reference. Or, select Add Reference from the Project m enu. ( For  the 
command line  compiler , you specify references with the /r compiler 
switch.)  

It may seem like a big bother to type System.Console.WriteLine  just to 
display a line of text, and thatõs why the C# language supports a directive 

that reduces your t yping a bit. This program is functionally equivalent to 
the program shown earlier : 
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SecondProgram.cs  
// ----------------------------------------------  
// SecondProgram.cs (c) 2006 by Charles Petzold  
// ----------------------------------------------  
using Syst em; 
 
class SecondProgram  
{  
    public static void Main()  
    {  
        Console. WriteLine("Hello, Microsoft .NET Framework!");  
    }  
}  

The Console.WriteLine  call is no longer prceded with the System  name -
space. This is made possible by the line near the top  that begins with the 

keyword using . This line is called a directive  because itõs not, strictly 
speaking, a statement. It must appear before any type definition in the 

file, such as a class. The using  directive basically tells the C# compiler 
that if it ca nõt find a static method named Console.WriteLine , it should try 

appending System  to the front to make System.Console. Write Line  and try 
looking for that.  

Of course, the using  directive hasnõt exactly reduced the size of the pro-

gram, but if you had very m any WriteLine  calls, it certainly would. All the 
sample programs from now on will have a using  directive for the System  

namespace and occasionally other namespaces as well.  

The using  directive is not like a header file, and itõs not like a library file. 

It  doesnõt reference a file. The using  directive only indicates a namespace, 
and having using  directives is never required in a C# program.  

A slightly different form of the using  directive defines an alias that lets 
you decrease your repetitive typing even m ore.  

ThirdProgram.cs  
// ---------------------------------------------  
// ThirdProgram.cs (c) 2006 by Charles Petzold  
// ---------------------------------------------  
using C = System.Console;  
 
class ThirdProgram  
{  
    public static void Main()  
    {  
        C.WriteLine("Hello, Microsoft .NET Framework!");  
    }  
}  

Now any reference to the System.Console  class can be shortened to just a 

capital C. Thatõs about as succinct as youõre going to get here. (The next 
step would involve defining your own short -named me thod that then 

calls WriteLine .) 
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I need to warn you how limited th e alias facility is: T he using  directive 
does not  perform a substitution of System.Console  for any and all occur -

rence s of a capital C  in your code . In the using  directive, the right side of  
the equals sign must be a namespace or type, and this particular 

example only comes into play if the compiler cannot find a class named C 
with a method named WriteLine . 

Also keep in mind that C# culture does not encourage the use of tech -
niques like this to make your code look more obscure than it should be. 

The use of this form of the using  statement is primarily for a situation 
where you need to reference classes with the same name from two dif -
ferent namespaces.  

For example, suppose you purchase two hel pful class libraries in the 
form of DLLs from Bovary Enterprises and Karenina Software. Both these 

libraries contain a class named SuperString  that is implemented entirely 
differently in each DLL but is useful to you in both versions. Using both 
SuperStrin g clases is not a problem because  both companies defined 

unique namespace names for their classes.  

The people at Bovary put their  SuperString  class in a namespace named 

BovaryEnterprises.VeryUsefulLibrary . Yes, the namespace  contains an 
embedded period, an d itõs in accordance with accepted practices. The 

company name goes first, followed by a product name. The code 
developed at Bovary looked something like this:  

namespace BoveryEnterprises.VeryUsefulLibrary  
{  
    public class SuperString  
    {  
        ...  
    }  
}  

The clever programmers at  Karenina also used the accepted naming 

convention and put their SuperString  class in the namespace Karenina -
Software.HandyDandyLibrary .  

So, when using both these DLLs  in your own program , you can reference 
either SuperStri ng class simply by using the fully -qualified name, which 

is either  

BovaryEnterprises.VeryUsefulLibrary.SuperString  

or:  

KareninaSoftware.HandyDandyLibrary.SuperString  

And hereõs where the alias form of the using  directive comes into play. To 
simplify your t yping, y ou can include the following two using  directives  in 

your program : 

using Emma = BovaryEnterprises.VeryUsefulLibrary;  
using Anna = Kar eninaSoftware.HandyDan dyLibrary;  
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Now you can refer to the two classes as  

Emma.SuperString  

and:  

Anna.SuperString  

If you are writing code for a DLL, and particularly if you intend to make 
this DLL available to others, you should put everything in a namespace 

that identifies your company and product.  

You can also use namespace definitions in your non -DLL program code, 
but  here itõs not so vital. For the first couple of .NET programming books  

I wrote , I didnõt use namespaces at all in my programs. In my recent 
book on the Windows Presentation Foundation, I used namespaces in my 

program code that consisted of my name followe d by the project name. I 
did this for two reasons. Most importantly, when integrating C# code 
with XAML, it helps for the program code to be in a namespace. Also, 

when one project references code from another project (as I do in my 
WPF book), the namespace  helps identify where the referenced code 

comes from.  

The following program shows how you can put your own program code 
inside a namespace definition.  

FourthProgram.cs  
// ----------------------------------------------  
// FourthProgram.cs (c) 2006 by Charles  Petzold  
// ----------------------------------------------  
using System;  
 
namespace Petzold.FourthProgram  
{  
    class FourthProgram  
    {  
        public static void Main()  
        {  
            Console.WriteLine("Hello, Microsoft .NET Framework!");  
        }  
    }  
}  

However, in this little book, thatõs the last youõll see of a namespace 

definition.  
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Chapter 5. Strings and the Console 

In the previous chapter, the argument passed to the Console.WriteLine  

method looked like this:  

"Hell o, Microsoft .NET Framework"  

That is known as a string literal. It consists of a bunch of characters 
delimited by double quotation marks. The characters are Unicode, which 
means that each character is represented by a 1 6-bit  number. (More 

information about  Unicode can be found at www.unicode.org .) 

As in C and C++, the backslash character is interpreted  as an escape 

character , and the character that follows is treated specially. This allows 
the embedding of characters in a character string that would otherwise 
not be possible. The following table shows the supported escape 

sequences with their Unicode equivalents in hexadecimal.  

Escape Sequence  Result  Unicode Encoding  

\ 0 Null  0x0000  

\ a Alert (beep)  0x0007  

\ b Backspac e 0x0008  

\ t  Horizontal tab  0x0009  

\ n New line  0x000A  

\ v Vertical tab (printing)  0x000B  

\ f Form feed (printing)  0x000C  

\ r  Carriage return  0x000D  

\ " Double quote  0x0022  

\ ' Single quote  0x0027  

\ \  Backslash  0x005C  

\ uABCD  

\ xABCD  

Unicode character  0xABC D 

Iõve never found it necessary to precede a single quote mark with a back -
slash  in a string . (Youõll need to do so when defining a character literal 

because character literals  are delimited by single quote marks.) The last 
entry in the table indicates ho w you can embed arbitrary Unicode 
characters in a character string. The ABCD characters stand for any 4 -

digit hexadecimal number. For example:  

http://www.unicode.org/
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"Hello, Microsoft \ x00AE .NET Framework"  

Now the word òMicrosoft ó is followed by a ® symbol to make the lawyers 
happy.  However, the console doesnõt support non-ASCII characters very 
well, so if you actually make this change in the program from the last 

chapter, it will probably show up simply as a lower -case ôrõ.  

If you really, really, really want to see your program  display an ® symbol, 
you can abandon the console and write a small Windows Forms program.  

Windows Forms is a Windows client platform supported under all 
versions of .NET.  

TextWithUnicodeChar.cs  
// ----------------------------------------------------  
// Tex tWithUnicodeChar.cs (c) 2006 by Charles Petzold  
// ----------------------------------------------------  
using System.Windows.Forms;  
 
class TextWithUnicodeChar  
{  
    public static void Main()  
    {  
        MessageBox.Show("Hello, Microsoft \ x00AE .NET Framework");  
    }  
}  

Show  is a static method in the MessageBox  class, which is in the Sys-
tem.Windows.Forms  namespace. Without the using  directive, youõd have 
to call this method with th e horrific fully -qualified name:  

System.Windows.Forms. MessageBox.Show( 
            "Hello, Microsoft \ x00AE .NET Framework");  

The Windows Forms classes are in the System.Windows.Forms assembly, 
which is the System.Windows.Forms.dll file. To compile this program you 

need a reference to that assembly. In Visual Studio in the Solution  
Explorer, right click References and then Add Reference. (Or select Add 

Reference from the Project menu.) In the Add Reference dialog box, select 
the .NET tab and the System.Windows.Forms assembly. When compiling 
on the command line, use the /r switch to specify other assemblies.  

The MessageBox.Show  method displays a Windows message box with an 
OK button. When you click the OK button, the message box disappears 

from the screen, MessageBox.Show  returns, and the program terminates.  

Although the Windows Forms  program correctly displays the ® symbol, 
keep in mind that not every font supports every Unicode character.  

You can also use Unicode escape sequences in variable names . See the 
C# Language Specification , §2.4.1 for details.  

In some cases you might want to encode a string literal with several 
backslashes. This is common with directory paths:  
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" \ \ Documents and Settings \ \ Charles \ \ Favorites "  

You can alternatively use a type of string literal known as the verbatim  
string literal. You preface the first double q uote with an @ sign:  

@"\ Documents and Settings \ Charles \ Favorites "  

The backslash ceases to be an escape character so you only need one 
backslash for each separator. None of the normal escape sequences are 

allowed. If you need to embed a double quote in the string, use two 
double quotes in a row.  

@"The symbol \  is called a ""backslash"""  

Verbatim strings can begin on one line and continue to the next, 

although the resultant string will have embedded carriage return and 
line feed characters.  

Unlike C and C++, C# supports a string  data type for storing strings. 

Within a method such as Main  you can declare a variable of type string  
using a declaration statement:  

string str;  

All variables must be declared before they are used. Variable names 

generally begin with l etters or a n underscore, and can also contain num -
bers, but the rules for what Unicode characters are allowed in a variable 
name are quite complex. (See the  C# Language Specification , §2.4.2.) 

Certainly the variable name doesnõt have to begin with the letters str , but 
I like to do that because it reminds me that this is a string  variable.  

You can optionally initialize that string when you declare it:  

string str = "This is an initialized string";  

Or you can set the value of the string after itõs declared with an assign -
ment statement:  

string str;  
str = "This is an assigned string";  

Thereõs no difference between initializing a string in a declaration state-
ment and assigning it immediately after the declaration statement.  

You can declare multiple string variab les in a single declaration state -

ment by separating them with commas:  

string str1, str2, str3;  

You can initialize all or some of these variables:  

string str1, str2 = "initialized", str3;  

Until a string variable is assigned a value, it is considered to be 
uninitialized, and the C# compiler will not allow that variable to be used. 
Hereõs an illegal sequence of statements: 

string str;  
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Console.WriteLine(str);  

The C# will complain about the òUse of unassigned local variable ôstrõ.ó 

You can set a string  variable  to an empty string:  

string str = "";  

Or you can set the string  variable to the C# keyword null : 

string str = null;  

In either case, the variable is now considered to be initialized, but in two 
distinctly different ways. In the first case, the str  variable refers to a 

string that happens to have no characters. In the second case, the str  
variable is considered to have a null  reference, which means that it 

doesnõt refer to anything. In either case, Console.WriteLine  will just 
display nothing for that string.  

Hereõs a complete program that uses an initialized string in Main : 

class Program  
{  
    static void Main()  
    {  
        string str Display  = "Hello, Microsoft .NET Framework";  
        System.Console.WriteLine(str Display );  
    }  
}  

The string  variable must be  declared and set before itõs used. This code is 
no good:  

class Program  
{  
    static void Main()  
    {  
        System.Console.WriteLine(strDisplay);  
        string strDisplay = "Hello, Microsoft .NET Framework";  
    }  
}  

Youõll get an compiler error message saying òThe name ôstrDisplayõ does 

not exist in the current context.ó This code is no good either: 

class Program  
{  
    static void Main()  
    {  
        string strDisplay;  
        System.Console.WriteLine(strDisplay);  
        strDisplay = "Hello, Microsoft  .NET Framework";  
    }  
}  

The variable is declared but itõs uninitialized at the time WriteLine  is 

called. The compiler error message is òUse of unassigned local variable 
ôstrDisplayõ.ó 
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The strDisplay  variable is known as a local  variable because it is dec lared 
within a method (in this case Main ), and the variable is only visible 

within that method. You can also declare a variable outside of Main  but 
within the class:  

class Program  
{  
    static string strDisplay = "Hello, Microsoft .NET Framework";  
 
    sta tic void Main()  
    {  
        System.Console.WriteLine(strDisplay);  
    }  
}  

The strDisplay  variable is now known as a field , and it is potentially 
accessible to any method within the Program  class . B oth strDisplay  and 

Main  are considered members of the cla ss. Notice that strDisplay  is 
declared as static , meaning it is part of the class itself rather than an 

instance of the class. The program could refer to strDisplay  by prefacing 
it with the class name:  

System.Console.WriteLine(Program.strDisplay);  

It doesn õt matter where inside the class the strDisplay  field is declared. 

This will work fine as well:  

class Program  
{  
    static void Main()  
    {  
        System.Console.WriteLine(strDisplay);  
    }  
 
    static string strDisplay = "Hello, Microsoft .NET Framewor k";  
}  

This might look a little strange because in the context of the whole class 

strDisplay  is declared after itõs used, but that rule only applies to local 
variables. Both Main  and strDisplay  are members of the class, and the 

ordering of members usually d oesnõt matter. (However, if one field is set 
from the value of another field, then the ordering does  matter.)  

You can also declare a field but set its value in a method:  

class Program  
{  
    static void Main()  
    {  
        strDisplay = "Hello, Microsoft .N ET Framework";  
        System.Console.WriteLine(strDisplay);  
    }  
 
    static string strDisplay;  
}  
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If you leave out the assignment statement in Main , the program will still 
compile and run fine, but nothing will be displayed. If theyõre not explic-

itly in itialized, fields are always implicitly initialized to zero values. A 
string  field  (and other reference types) is initialized to null . 

But you canõt have assignment statements outside of methods. This code 
doesnõt compile at all: 

class Program  
{  
    static  string strDisplay;  
    strDisplay = "Hello, Microsoft .NET Framework";  
 
    static void Main()  
    {  
        System.Console.WriteLine(strDisplay);  
    }  
}  

The compiler error message is òInvalid token ô=õ in class, struct, or inter-

face member declaration, ó meaning that when the C# compiler was 
parsing the program, everything appeared OK until it got to the equal 
sign.  

You can use the same name for fields and local variables:  

class Program  
{  
    static string strDisplay = "This is a field";  
 
    static void  Main()  
    {  
        string strDisplay = "This is a local variable";  
        System.Console.WriteLine(strDisplay);  
    }  
}  

Within Main , the local variable takes precedence and the program will 
display òThis is a local variable.ó However, because the field seems to 

serve no purpose in this program, the C# compiler will emit a warning 
message that says òThe private field ôProgram.strDisplayõ is assigned but 

its value is never used.ó 

That warning message suggests how you can access the field rather than 
the l ocal variable:  

class Program  
{  
    static string strDisplay = "This is a field";  
 
    static void Main()  
    {  
        string strDisplay = "This is a local variable";  
        System.Console.WriteLine(Program.strDisplay);  
    }  
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}  

Notice that strDisplay  is n ow prefaced with the class name in the Write -
Line  call. The program displays òThis is a field,ó But the compiler now  

complains with a warning message that òThe variable ôstrDisplayõ is 
assigned but its value is never used.ó 

If you look at the documentation  for the Console  class, and particularly 

the WriteLine  method, youõll find lots of different versions. The one that 
weõve been implicitly using is the one defined like this (in C# syntax) : 

public  static  void  WriteLine ( string  value)  

This method displays the string passed as a n argument  and then skips 

to the next line. The void  keyword indicates that the method returns 
nothing to the caller. Exploring the Console  class further, youõll also find 

a method named Write , and a version of the Write  method defined like 
this:  

public  static  void  Write ( string  value)  

The Write  method displays its argument but does not  skip to the next 
line. Thereõs also a version of WriteLine  that does nothing but  skip to the 

next line:  

public  static  void  WriteLine ( )  

Thereõs no parameterless version of Write  because it wouldnõt do any-
thing  at all . You can rewrite the guts of FirstProgram  so it looks like this:  

Console.Write ( "Hello, " );  
Console.Write( "Microsoft " );  
Console.Write( ".NET " );  
Console.Write( "Framework!");  
Console.WriteLine();  

Notice that the first three strings end with a space so th e words are still 
nicely separated.  

If you look further in the Console  documentation, youõll discover a meth -

od named ReadLine : 

public  static  string  ReadLine ()  

This  method has no parameter, but it returns a string . This method ob -
tains text typed by the user and then returns it to the program.  You can 

store this return value in a string variable and then later display it.  

GetTheUsersName.cs  
// ------------------------ ------------------------  
// GetTheUsersName.cs (c) 2006 by Charles Petzold  
// ------------------------------------------------  
using System;  
 
class GetTheUsersName  
{  

ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_Void.htm
ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_String.htm
ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_Void.htm
ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_String.htm
ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_Void.htm
ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_String.htm
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    static void Main()  
    {  
        Console.Write("Type your name and press Enter: ");  
        string strName = Console.ReadLine();  
        Console.Write("Your name is ");  
        Console.WriteLine(strName);  
    }  
}  

Notice how the first Console.Write  call is used to display the prompt.  No 
new line is displayed and the cursor sits one space from  the colon. The 
Console.ReadLine  call echos typed characters to the console but does not 

return until the user presses Enter, which also causes the cursor  to skip 
to the next line. The combination of Console.Write  and Console.WriteLine  

then prints the info rmation in a single line.  

You can concatenate multiple strings using the plus  operator, which 

means that those two last statements could have been written like this:  

Console.WriteLine("Your name is " + strName);  

A string literal must appear on a single lin e (except for verbatim strings, 
which can straddle multiple lines) , so t he concatenation oper ator is a 
good way to combine strings that are too long to fit comfortably on a 

single line.  

Limerick.cs  
// -----------------------------------------  
// Limerick.c s (c) 2006 by Charles Petzold  
// -----------------------------------------  
using System;  
 
class Limerick  
{  
    static void Main()  
    {  
        string strLimerick =  
            "There once was a coder named Otto \ r \ n" +  
            "Who had a peculiar motto: \ r \ n" +  
            "    \ "The goto is king, \ r \ n" +  
            "    To thee I sing! \ " \ r \ n" +  
            "Maybe that's why he's often quite blotto. \ r \ n";  
 
        Console.WriteLine(strLimerick);  
    }  
}  

Notice th e escape sequences for the embedded double quote marks in the 
third and fourth lines, and also that ea ch of the five lines is terminated 

with escape sequences for a carriage return and line feed, which is the 
customary way to terminate lines in MS -DOS environments and Win -
dows. Because the last lin e has a carriage return and line feed, and the 

entire string is displayed with Console.WriteLine , a blank line will appear 
after the end of the limerick.  
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In the documentation of the Console  class, the Write , WriteLine , and 
ReadLine  methods all appear in t he section labeled òMethods.ó Youõll also 

see a section labeled òProperties.ó If you have the SDK installed for the 
.NET Framework 1.0 or 1.1, youõll only see a few items under that head-

ing. For versions 2.0 and above, however, youõll see a lot more. Letõs 
examine a few  of these items . 

Hereõs how the property named Title  is documented in C# syntax:  

public  static  string  Title  { get ; set ; }  

Like the methods in Console , this property is public , which means that 
we can access the Title  property from outside the Console  class , such as 

one of our programs . The property is also static, which means that weõll 
actually be referring to it as Console.Title . Each property has a type, and 
the type of this Title  property is string . Within curly brackets appear the 

words get and set. This means that the property can be both read (ògetó) 
and s et. When you write your own properties  (which Iõll get to in Chapter 

17), youõll see how these words get and set figure in the property 
definition.  

The Console.Title  property is ògettable,ó which means that you can obtain 
and store the value of the property like this:  

string strTitle = Console.Title;  

Or, you can pass  Console.Title  to WriteLine  to display the value of the 

property:  

Console.WriteLine(Console.Title);  

If you put this code at the top of Limerick.cs, it will display the same title 
as displayed in the titlebar of the console window in which Limerick 
runs.  

The Title  property is also òsettable, ó which means you can put the fol low -
ing statement in Limerick.cs:  

Console.Title = "Limerick";  

This title will then appear at the top of the console window. (However, if 

youõre compiling and running on the command line, the title will only be 
changed for the duration the program is running , which is a very short  
time . You might want to put a Console.ReadLine  call at the bottom of the 

program to actually see the new title take effect.)  

As you can see,  the syntax involved i n getting and setting Title  makes it 

look like a field. But itõs not that simple. Although properties certainly 
resemble fields in use , properties are actually implemented with  code. 
There is actual code being executed when you obtain or set a property.  

If  you insert  statements to access and change Title  in the Limerick pro -
gram, and then you l ook at the executable with the IL Disassembler, 

youõll see that Title  has magically changed to the method calls get_Title  

ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_String.htm
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and set_Title . Although properties have the syntax of fields, they are 
implemented in the Console  class as methods.  

The Console  class also defines properties named BackgroundColor  and 
ForegroundColor . These two properties are also get table and settable, but 

the type of the properties is ConsoleColor . What on earth is ConsoleColor ? 
If you look a little further in the System  namespace documention, you 

will indeed see a page entitled òConsoleColor Enumeration.ó  

ConsoleColor  is an enumeration, which means that it has a collection of 

members that have be en associated with integers. In C#, enumerations 
are strongly typed, and the enumeration member has to be prefaced with 

the enumeration name. Hereõs how you set the Background  and Fore-
ground  colors in a program : 

Console.Background Color  = ConsoleColor.Yellow;  
Console.Foreground Color  = ConsoleColor.Blue;  

Using enumerations in C# i nvolve s a little more typing than you may be 
accustomed to, but there is very little room for confusion  or blunders . 

If you put th ose Background  and Foreground  statements at the top of 

Limeri ck.cs, the results wonõt be very attractive because only the char-
acters displayed by the program will be rendered with these new colors. 

After setting the colors, you probably want to clear the console screen 
with a call to  the static method : 

Console.Clea r();  

The Limerick.cs file terminates every line with the characters ô\ rõ and 
ô\ nõ, which denote a carriage return and line feed. A ô\ nõ works by itself to 

skip to the next line , but a  ô\ rõ by itself causes the next line to overwrite 
the terminated line. As  you might know, the next -line character varies by 

the operating system platform, and if you really want to help your pro -
grams achieve some kind of platform independence, you might consider 
using instead the static property Environment.NewLine . Thatõs the static 

NewLine  property in the Environment  class, which is also part of the 
System  namespace. This property is intended to be appropriate for the 

particular environment on which the program is running.  

The Environment.NewLine  property is documented in C#  syntax like this:  

public  static  string  NewLine { get ; }  

The type is string , but the property is get only. You cannot set the 

Environment.NewLine  property. Hereõs how you might use it in 
Limerick.cs:  

"There once w as a coder named Otto " +  Environment.NewLine +  

Thatõs not exactly a pleasant solution if you have to repeat it five times. 
Instead, you might begin by defining a local  variable  just for the new -line 

sequence : 

ms-help://MS.MSSDK.1033/MS.NETFX30SDK.1033/cpref7/html/T_System_String.htm
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string NL = Environment.NewLine;  

Or you might define NL as a field if you need it in more than one method. 
Either way y ou can then refer to NL at the end of each line:  

"There once w as a coder named Otto " +  NL + 

Much better!  

C# also defines a char  type fo r storing a single 16 -bit Unicode character. 

But strictly speaking, char  is not a numeric type as it is in C and C++. 
There is no such thing as a signed char  or an unsigned char . A character 

literal is defined with single quotation marks, and all the escap e 
sequences shown earlier in this chapter are valid:  

char chBackSlash = ' \ \ ';  

You can concatenate char  variables with string  variables or literal strings:  

string strDirectory = "C:" + chBackSlash + "Windows";  

You can also concatenate strings and integers. Hereõs an example: 

Console.WriteLine("Schubert was " + 31 + " when he died.");  

That will display as:  

Schubert was 31 when he died.  

Whatõs going on behind the scenes here is actually a bit more involved 

than you might imagine, but I donõt want to give away the secret just yet.  

As in C and C++, the basic integral data type in C# is the int . You can 
declare and initialize an int  like this:  

int age = 31;  

You can then concatenate that variable with the string:  

Console.WriteLine("Schubert was " + age + " when he  died.");  

The result is the same as before. You might try performing a calculation 
in the Console.WriteLine  statement using the years in which Schubert 
was born and died:  

Console.WriteLine("Schubert was " + 1828 -  1797 + " when he died.");  

This will not  work. C# (like C and C++) evaluates additive operators like 

plus  and minus  from left to right. The first plus  sign causes the number 
1828 to be concatenated to the string òSchubert was ó and the result is 

òSchubert was 1828ó. Then thereõs a minus sign, and thatõs a problem 
because we now have a string minus a number.  

A simple set of parentheses around the calculation will help:  

Console.WriteLine("Schubert was " + (1828 Ƶ 1797) + " when he died.");  

The subtraction is now performed first and the result is conc atenated 

with the strings. You can even start with the number, as in this variation 
in Yoda syntax:  
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Console.WriteLine(31 + " when he died Schubert was . ");  

This will work as well:  

Console.WriteLine(1828 Ƶ 1797 + " when he died Schubert was . ");  

As in C and C ++, the standard floating -point data type in C# is the 
double. Hereõs a declared and initialized double , and a statement that 
displays the value:  

double onethird = 1 / 3.0;  
Console.WriteLine("One divided by three equals " + onethird);  

As youõll note, the expression thatõs set to the variable onethird  is not  
written as 1 divided by 3. Like C and C++, C# interprets numeric literals 

without decimal points as integers, and integer division is performed with 
truncation, so the result would be zero. Expressing on e of the two num -

bers as a floating -point literal causes the other to be converted to floating 
point for the division. The WriteLine  statement displays:  

One divided by three equals 0.333333333333333  

The Math  class is the System  namespace contains a collect ion of static 
methods that mostly perform logarithmic and trigonometric calculations. 

The Math  class also contains two constant fields named PI and E, which 
are of type double. Hereõs a statement using Math.PI : 

Console.WriteLine("A circle's circumference d ivided by its diameter is "  
                  + Math.PI);  

That statement displays:  

A circle's circumference divided by its diameter is 3.14159265358979  

Iõm sure that  some programmers want to know: How does C# store 
strings? Are strings terminated with zero  characters as they are in C and 

C++, or something else? And the answer is: Something else.  

The string  keyword is C# is actually an alias for a class in the System  

namespace named String . Notice the difference in case: The C# keyword 
is string  but the clas s is String . In any C# program, you can replace the 

word string  with System.String  and the program will be exactly the same: 

System.String str = "Just a string";  

If you have a using  directive for the System  namespace, you can replace 
string  with String  and  use the two forms interchangeably:  

String str = "Another string";  

What you cannot  do is refer to the System.string  class (notice the lower -

case string ): 

3ÙÓÔÅÍƚÓÔÒÉÎÇ ÓÔÒ ˮ ʏ.ÏÔ Á ×ÏÒËÁÂÌÅ ÓÔÒÉÎÇʏƘ    ƳƳ 7ÏÎƦÔ ×ÏÒËƞ 

Because string  is an alias for System.S tring , that translates as System. -
System.String , which does not exist.  




