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Chapter 1. Why This Book?

Some books have a Chapter Wtrthestufftheat 6s t he
reader needs to know before reading 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 thatds p aratdMebsofMirdowmss oft . NET
Vista.

| wanted Applications = Code + Markup to focus almost exclusively on the
Windows Presentation Foundation. | knew t here was enough to cover

with out going into the basics of  general .NET programming and C#. Yet, |
wasndt sure how muc hwoullkadw .rhgtartedenaitthge ras
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 | could extract the material and make it a book on

its own. And so | didandthisisit . What you have in your hands (or are
reading on a screen) is an introduction to C# and those topicsin .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
y 0 u &m 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, | approach object -oriented programming con -
ceptsinthisbook al most as i f youdre | eawvenyi ng about
first time.

However, | do expect you to have some programming experience with a
C-family | angu algamin gC#as gfiosupbogr&nming 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 g
and you candét modify it, and you c
er work without ~ my permission.

ive it awa
anodt wuse a
| f y o u 0 aefetemcé& this Ibook on your own Web site, | 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

That ds the page where peopl eofteedook famdnd t he | a
download the source code | show in the pages that follow.

|l f you I i ke this book, perhaps youdd I|ike to
written. Come to my web site,  www.charlespetzold.com and check them
out. These other books ar endt fr ee, co$tygom monEh.8yt wi | |

you will be pleased to know that | 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, | 0 vdeawn upon some of my earlier writing about C#
and the .NET Framework. Some of the earlier chapters are revisions of

Chapter 1in 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, youdll probably speci a
NET, and vy o wa@kouplelbooksen tyat shhject. 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 booktoread after youdve become adept at C# progra

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/vesharp/aa336809.aspx

Because the online title  C# Language Specification is actually more
accurate than the book title The C# Programming Language , | will refer to
the online title rather  than the book title when | sometimes refer to the
book using chapter and section numbers.
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The second essenti al . NET CbRovia K# (Mgrosbfe f f r ey R
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 Ri ¢ h t beaok éxplores in much more

deptht han vy ou 0 thé pafjes aheadithat | 6 ve wri tten

In .NET Book Zero and my other books, | 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 | show in the pages ahead target s the traditional (and

largely obsolete) command line using character -mode programming
interfaces. | am wellawaret hat youdl | probably eventually
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 Fr amewor k (which 1611 often refer
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

Fromtheend -user 6 s per s p e dairlyinvisible. ThN & Savviersus 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 i Microsoft Windows Vista i includes the .NET Framework 3.0
as an intrinsic part of its architecture.

From the programmerds perspective, . NET i s a
contains everything you need to writ e Web applications or client applica -

tonsit he type of programs sometimes called or
apps .o

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

tions or Windows client applicatons , and you havendt -yet star
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 i tds stil]l often known
name. Sometjushealled IL t Bus the most properterm isnowt he

Common Intermediate Lan guage (CIL).
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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), whichis  part of the .NET system installed on

end-user s machines. The CLR manages the exec.!l
and can prevent programs from causing damage to the u serds machine.
Thus, when you are programming for .NET you are said to be writing

omanaged code. O

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 itds
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

t he guidance of Andeté®eHéphghageg. | Dhat de des
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 ris 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. ' wondt be discussing C# poir
book; if you want th at information, you can  find it elsewhere.)

Rat her than pointers, the . NET and-C# p
ences, 06 and these references are wus-ual/l
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

Torun NETpr ograms on your machihaesomgsmndl | need
ware installed that is variously known as the . NET O0runti med
componentsod or oOredistributabl elheterm oOr edi str
or edi st r imeans thabd seftivare developer like yo urself can distri -

bute the . NET r unt i mstallatidn for an épplicapicam tht atf an
requires the .NET Framework to run.

Youdl I need the . NET runtime com@omnents to r
devel op . NET progr ams o0 nalsymeedrto instalc the ne, youdl
.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 installthe .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 SDKisreferred toon t hi s page as t hAsobti ndows SDK.
writing, .NET version 3.0 is fairly recent,  but it is likely to become the

ostandarddé version of . NET rdsadt®Wmdowse it i s bui
Vista. However, you may want to target a lesser version of .NET if you

~

know that i1 tds supported by an existing user

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 , youdl | 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 -
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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 -

cCludest he . NET class |ibraries. Youdll very 1l
documentation.

Strictly speaking, you dondt need either Vis
program for .NET. The .NET Framework SDK comes with a command -

line version of the C# compiler, and you ¢ 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

Document ation item appears wi tohly instaledat gr oup.
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. | want you to find the documentation of the .NET
class |ibraries. |l f youdve installed the . NE
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:
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.NET Framework Development
Class Library

When you f i nd iitbytheyasge list | of datries.Wany of the

early entries begin with the word Microsoft . The later entries begin with

theword System.What youdr e wsthebasicglasser e

documentation of the .NET Framework , and youdl l be spending
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. | f these

classes are indifferent namespaces, thereds no name cl as|
three classes named Timer, for example, all in di  fferent namespaces.

Some of these namespaces will become an intimate part of your life;
ot hers youdl |l pr ob ab lAythenpepularr teegshirt says,o0 k n o w.
0So many . NET éhamebpatks time. o

The most important namespace is System, and thatods the namesp
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.lO namespace contains essential classes for working with files

and streams, and System.Xml supplements those classes for working

with XML.

|l f you open one of these namespacee;aa i n the d
number of types defined in the namespace . Most of the se types are
classes. Some are structures. Others are interfaces, enumerations, and

delegates. Yo u & | | | earn mor e a binothetpagestaleeade f i ve type
Open up a class or structure, and you 0 Isde members of that type . These

members can include constructors, fields, methods, proper ties, and

events, which youdll also | earn more about iIin t
Whenever youodre doing .wWhEen ewergmaingd rneg ( or
this book oranyother. N ET programmi ng bookjwanytmuodl | pr ot

have th e .NET documentation open and ready for browsing.
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To quickly find a particular item in the class documentation, click the

Index tab in the left pane. Inthe Look For field ,enter what youdre | ooki i
for 6Ti mer class, 6 for example. Select oOabout
at the right on the bot Timemclassgowittotheir see t he t
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. (Inthe .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 oC
Sharp .6Her e 6 s aexample fthe boldfaced filename at the top is not
part of the program)

FirstProgram.cs
I
/I FirstProgram.cs (c) 2006 by Charles Petzold
1

class FirstProgram

{

public static void Main()

{
}

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

}

Let 6s f i aremte, compile, dndrunthisprogram ,and t hen | 61 I

discuss its structure and contents.

Al t hough youdol | piyrusetMizciodofy Visaav Studio ta devel -

op . NET programs, thatds not youedit,tonly optiao
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, butl t hi nk it ds i negpegmning MET programmierh

to try it just once. Adtisabbubed ofithe nojionth& a st , y ouo

you need the powerful resources of Visual Studio to compile eve ry .NET

program youdll ever write.

(Some information in this chapter does not apply to the .NET 1.1 SDK. If

t hatds what youdre using, youdll want to sel

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
whatyou shoulduse. | t 8 s har daeregulas Winslosvs Command
Promptwindow f or compi |l ations becauseerit doesnodt

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 flename 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 dondt emthermdmea alblda i n 6 thenameg i n
withanumber, You dondét need to include the I ines
double slashes.

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

el se i f you pref er exit Notepad atths point, buryeue d t o
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.

| 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, andthenat ool named IL Disassembler. Run

it. Or, just enter

ildasm

on the command line. From the File Open dialog box, navigate to the

di r e ct ove peeryusingdand load FirstProgram.exe. Open the First-

Program class and double -click Main. That 6 s your Q. ©hgr am i n
Idstr 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.
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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#.

Ofcourse,most . NET programmer s Latalhdahdevdhnow any CI
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 -

pil er emits, an docdaswonallyh calyour attenkion tod.| |

Now | et ofrem caimmmand -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 projnect a nan
Vi sual St udi o, sejecta diledtorynlecatidn fdr othe project and

uncheck the Create Directory For Solution checkbox. In Visual C# Ex -

press Edition, you selectth 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, youdll see
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 andaperiod,you 61 | get a | ist of member
Consolecl ass. This is Visual St urdighbconsetol nt el | i s €

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 youdve done hVisual Studo prgectcnanedRirgt - a
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  0j. This is an XML file that  references the .cs
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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 youdve chosen in Visual

|l f youdre running .NET 3.0, go back to the c
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 Id.com/dotnet

However, youol |l better accustom your brain a
typing in the code yourself.

Letds | ook at the program |isting again:

FirstProgram.cs
I
/I FirstProgram.cs (c) 2006 by Charle s Petzold
I

class FirstProgram

{

public static void Main()

{
}

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

{

}

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

/I contents of the class

struct FirstProgram

{

}
The progra m will compile and run the same.

/I contents of the structure

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

public class FirstProgram

{

}

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 classis  generally found much more in code that
contributes to dynamic link libraries.

/I contents of the class

When creating this project in Visual Studio, | 6ve used a project na
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, | 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 ¢ lass or structure name. (But | 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()

{

}

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

class in which it is defined. The public keyword is not actually required

for the Main method , and the program will  compile and run fine without

it. Sometimes | use public with Main and someti mes not. It

/I contents of the method

(@]}
(%2]
j8b)

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 progr ansundaes orherensak instapcea n y
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 i indicated by the

empty parentheses following Mainfia nd d o eetsrn &ything 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 , 83.1 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 sin 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 | 61 | demonstrate in the next chapte

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

WiiteLine
(

"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 doesnd6t do much except
System.Console.WriteLine . Th at 6 s -qualified rhethgd name. Like
romance novelists, method s inthe .NET Framework generally have three
names:

0 System is a namespace.
o Console is a class in that namespace

o0 WriteLine is a method in that class

Il n the . NET class document @ohsol®celassy oudl |

actually has many methods named WriteLine . These various versions of

the WriteLine method are knownas overloads. The one | dm us

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

public static void WriteLine(string value)

Ther eds t h astatickaganyaodrwihat it means hereist  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

it 6s dseparateckby a period. The c lassis prefaced with the name -
space in which the class is defined, a  Iso separated with a period.

Where is the code for System.Console.WriteLine . whichist he code that
actually puts the text on the console? If you look at the first page of the

documentati onforthe Consolec| ass, youdll see near

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

ma k e

ng

t

he

a

nd

n

t

casei t 0s only one file, which is th@&wedynamic

mscorlib.dll file is very important in .NET. The file name a t one time

stood for OMicrQbgadt RunCommohi br aitgténdsb ut
foroMul ti |l anguage StandaRuntCiomenolni rbg rey.t o
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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 thatf 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 thatthe = 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 DLL®ds, only references are inserted.

The C# compiler doesnd6t require | ibrary file
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.dlIl.

Many of the basic classes and structures are included in mscorlib.dll. As

you go beyond the command | ine, youd6ll start
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 DLLSs,
youdl | telehe dompiler the assemblyin 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

di splay a |line of text, and thatodos why the C
that reduces yourt yping a bit. This program is functionally equivalent to

the program shown earlier
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SecondProgram.cs
I
/I SecondProgram.cs (c) 2006 by Charles Petzold
1
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. Thislineis calleda directve because i tds not, stri
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 ifitcandt find a st at iConsaledMritelind , itrslzouhcketry

appending System to the frontto make System.Console. Write Line and try

looking for that.

Of course,the usingdi recti ve hasnodét exactly -reduced t
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.

Theusingdi rective is not |ike a header fil e, an
tdoesndt r ef er eusiogedirectivé prillyeindicales e&enamespace,
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
1
/I ThirdProgram.cs (c) 2006 by Charles Petzold
1
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 CC. That 6 s about as succinct a@Bhepextudr e goi n
step would involve defining your own short -named me thod that then

calls WriteLine .)
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| 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 -
rences of a capital C in your code . Inthe 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 -
nigues 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 it 6s in accordance with
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

accept ec

And hereds wher e t hueasingdirecave cofmes mimplay.f Toh e

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 i tds rraortthe §irst coupletofaNET programming books
| wrote , Il di dndt usaallnirmamy@egrams. &y recent

book on the Windows Presentation Foundation, | used namespaces in my
program code that consisted of my name followe d by the project name. |
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 | 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
I
/I FourthProgram.cs (c) 2006 by Charles Petzold
I
using System;

namespace Petzold.FourthProgram

{

class FourthProgram

{

public static void Main()

{
Console.WriteLine("Hello, Microsoft .NET Framework!");
}
}
}
However, in this |ittle book, thatods
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 a1l 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 Unicode character OXABC D

\ XABCD

| 6ve never found it neceguaeamak Withabpck ecede a s
slash inastring . ( Youdl | need to do so when defining

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:
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"Hello, Microsoft \ XO0AE .NET Framework"
Now the word dMicrosoft 6is followed by a ® symbol to make the lawyers

happy. However, the consol e -ASCEcharattersverypport non
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 Orod.

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
1
/I Tex tWithUnicodeChar.cs (c) 2006 by Charles Petzold
I
using System.Windows.Forms;

class TextWithUnicodeChar

{

public static void Main()

{
}

MessageBox.Show("Hello, Microsoft \ XO0OAE .NET Framework");

}

Show is a static method inthe  MessageBox class, which isinthe  Sys-
tem. Windows.Forms namespace. Withoutthe wusing di recti ve, youdd
to call this method with th e horrific fully -qualified name:

System.Windows.Forms. MessageBox.Show(
"Hello, Microsoft \ XO0OAE .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 , 8§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:

@X 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 |  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 , 82.4.2.)
Certainly the variable name doesmsthbut have to
| 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 thamassignr-i ng after
ment statement:

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

Thereds no difference between initi-alizing a
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 strl, str2, str3;
You can initialize all or some of these variables:
string strl, 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.
Hereds an il l egal sequence of statement s:

string str;
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Console.WriteLine(str);
The C# will complain about the o0Use of wunass

You can seta string variable to an empty string:

string str ="";

Or you can setthe 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 refersto 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

doesndt refer t o anyC€onsolae\YriteLihenwilgustt her case,
display nothing for that string.

Hereds a complete program thatMam:ses an initd.i
class Program
{
static void Main()
{
string str  Display = "Hello, Microsoft .NET Framework";
System.Console.WriteLine(str Display );
}
}
The string variable mustbe decl ared and set before i tds u
no good:
class Program
{
static void Main()
{
System.Console.WriteLine(strDisplay);
string strDisplay = "Hello, Microsoft .NET Framework";
}
}
Youdl |l get an compsehgingrodhemeamagéstr Di spl
not exist in the current context. 6 This code
class Program
{
static void Main()
{
string strDisplay;
System.Console.WriteLine(strDisplay);
strDisplay = "Hello, Microsoft .NET Framework";
}
}
The variable is decl ared butWritetirtesis uni ni ti al i
called. The compiler error message i s o0Use o
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The strDisplay variable is known asa local variable because itis 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 asa field, and it is potentially
accessible to any method within the Program class. Both 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);

ltdoesn 6t matter wher e | nsgDisgley fieldiedecldrea.s s t he
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 i s decl ared after itods used, but that
variables. Both Main and strDisplay are members of the class, and the
ordering of membersusuallyd oesndét matter. (However, if
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;
}

Version 1.1 Page 26



.NET Book Zero Charles Petzold

If you leave out the assignment statement in Main , the program will still

compile and run fine, but nothing wil/ be di
itly in itialized, fields are always implicitly initialized to zero values. A

string field (and other reference types) is initializedto null.

But you candt have assignment statements out
doesndot compile at al/l

class Program

{
static  string strDisplay;
strDisplay = "Hello, Microsoft .NET Framework";
static void Main()
{
System.Console.WriteLine(strDisplay);
}
}
The compiler error message is oOlnvatid token

face member declaration, 6 me a n i nwhentthke @# 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
di splay o0This is a |l ocal vari abkemgtoé However,

serve no purpose in this program, the C# compiler will emit a warning
message that says o0The private field O6Progra

7

its value i s never used. o6

That warning message suggests how you can access the field rather than
the | 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 -
Linecall. The program di spl ayRButthecémpier inesw a fi el d, 0
compl ains with a warning message that o0The v

assigned but its value is never wused. 6

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

the WriteLine met hod, youdl |l find |l ots of different
webdbve been i mplicitly using(inCshsyntale one def i n

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 Consolecl ass further, youdll
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
l ine. Ther eds faWritldne ahat\dees rothioegn but skip to the
next line:

public static void WriteLine ()

Thereds no par ametWritelbeescsa uvseer siitonwoodfl dndt do
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( "Framewaork!");
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 Consoledocumentation, yoatd-l | di sco
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
1l
/I GetTheUsersName.cs (c) 2006 by Charles Petzold
1l
using System;

class GetTheUsersName

{
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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 atoris a
good way to combine strings that are too long to fit comfortably on a

single line.

Limerick.cs
I
/[ Limerick.c s (c) 2006 by Charles Petzold
I
using System;

class Limerick
{
static void Main()
{
string strLimerick =
"There once was a coder named Otto \r\n"+
"Who had a peculiar motto: \r\in"+
\ "The goto is king, \r\n"+
To thee | 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 appearint he section | abeled oO0Met hods.
see a section | ableybuehdve ihd®SDK ipstaliet! forehe . 6

NET Framework 1.0 or 1.1, youdll only see a
ing. For versions 2.0 and above, showever, Vyo

examine a few of these items .

Hereds how t he pTitle jsdocungnted ia G¥#esyhtax:
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 isalso static, whi ch means that we
actually be referring to it as Console.Title . Each property hasa 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 r e a getq )o

and s et. When you write your own properties (which 18611 get to in
17), youdl |l see hgewand $seefigue inile prdperty

definition.

The Console.Title property is ogettable, 6 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 propertyis a | ssettaldle, 6 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

youdre compiling and r unni thegitleavil onlybe c o mmand
changed for the duration the program is running , Which is a very short

time . You might wantto puta  Console.ReadLine call at the bottom of the

program to actually see the new title take effect.)

As you can see, the syntax involvedi n getting and setting Title makes it
|l ook | i ke a field. But 1itds notertdinyat si mpl e.
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 | ook at the executable with  the IL Disassembler,
youdl | Jigeehastntagically changed to the method calls get_Title
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and set_Title. Although properties have the syntax of fields, they are
implemented inthe 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 propertiesis  ConsoleColor. What on earth is ConsoleColor ?

If you look a little further in the System namespace documention, you

willindeed seea page entitled o0Consol eColor Enumer

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. Her eds h o wBackyound artd Fordr e
ground colors in a program

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

Using enumerations in C#1i  nvolve s a little more typing than you may be
accustomed to, but there is very little room for confusion or blunders .

If you putth ose Background and Foreground statements at the top of

Limerick. cs, the results wondét be very attract.i
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 terminatesréveng | ine w
d&nd, which denote a carri agred rvedruksn bay di tl 9 enle
skipto the nextline ,buta &r 8 by itself causes the next |
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 . That siatic t he
NewLine property inthe 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 pr oper ty. owlyeumgll sse ihin
Limerick.cs:

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

Thatdos not exactly a pleasant solution I f yo
Instead, you might begin by defining a local variable just for the new -line
sequence:
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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 canthen referto NL atthe 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 itis 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. Herebds an exampl e:
Console.WriteLine("Schubert was " + 31 + " when he died.");

That will display as:

Schubert was 31 when he died.

What s goi ng on b édre isattudlyadit nsore évolres
than you might i magi ne, butthelsecektgustddat want t o

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 0Schub
0Schubert was 18280. Then thar@dsaapmomiusmsi
because we now have a string minus a number.

A simple set of parentheses around the calculation will help:
Console.WriteLine("Schubert was " + (1828 Z 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 K

This will work as well:
Console.WriteLine(1828 Z 1797 + " when he died Schubert was )

Asin C and C ++, the standard floating -point data type in C# is the
double . Hereds a decl ardeuble,sandd statemeritthad | | z e d
displays the value:

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

As youdl |l xportees sitchre tehat 06 s @rethirdtisonott he vari

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 Pland E, which
are of type double. Hereds a st MatleRhent wusing

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

That statement displays:
A circle's circumference divided by its diameter is 3.14159265358979

| 8 m s war semet plogrammers 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 sis 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 ):

3UOOGAI + OOOET ¢ 0060 » v.10 A xiI OEAAT A OOOET CYK
Because string is an alias for System.String , that translates as  System. -
System.String , which does not exist.
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