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HOW TO USE THIS BOOK

C#: Your visual blueprint for building .NET applications
uses simple, straightforward examples to teach you
how to create powerful and dynamic programs.

To get the most out of this book, you should read
each chapter in order, from beginning to end. Each
chapter introduces new ideas and builds on the
knowledge learned in previous chapters. Once you
become familiar with C#: Your visual blueprint for
building .NET applications, this book can be used as
an informative desktop reference.

Who This Book Is For

If you are interested in writing programs for the new
Microsoft C# programming language, then C#: Your
visual blueprint for building .NET applications is the
book for you.

This book will take you through the basics of using
the Visual Studio Microsoft Development Environment
(MDE) window and familiarize you with the essentials
of C# programming. The book even covers advanced
topics including creating forms, macros, and Web
applications.

No prior experience with programming is required,
but familiarity with the Microsoft Windows operating
system installed on your computer is an asset.

What You Need To Use This Book

To perform the tasks in this book, you need a
computer with Microsoft Windows NT 4.0 or 2000
installed as well as Microsoft Visual Studio.NET. You
do not require any special development tools since all
the tools are contained within Visual Studio .NET.
However, you do need a Web browser such as
Microsoft Internet Explorer.

Xiv

The Conventions In This Book

A number of typographic and layout styles have been
used throughout C#: Your visual blueprint for building
.NET applications to distinguish different types of
information.

Courier Font

Indicates the use of C# code such as tags or attributes,
scripting language code such as statements, operators
or functions and ASP code such as objects, methods
or properties.

Bold
Indicates information that must be typed by you.

Italics
Indicates a new term being introduced.

Apply
1t

An Apply It section usually contains a segment of
code that takes the lesson you just learned one step
further. Apply It sections offer inside information and
pointers that can be used to enhance the functionality
of your code.

Extra

An Extra section provides additional information
about the task you just accomplished. Extra sections
often contain interesting tips and useful tricks to make
working with C# easier and more efficient.



The Organization Of This Book

C#: Your visual blueprint for building .NET applications
contains 15 chapters and two appendixes.

The first chapter, Getting Started with C#, introduces
you to C#, how to start Visual Studio .NET and open a
new C# project, how to learn about C# online and
how you can run C# with Web pages and Java.

Chapter 2, Exploring the C# Interface, shows you how
to navigate and work with the Visual Studio .NET MDE
window and receive online help. This chapter helps
you use the power of the MDE window to your
greatest advantage when you create C# programs.

Chapter 3, Working wiht Visual C# Basics, introduces
you to the essentials of C#. This chapter also covers
some C# programming fundamentals that enable you
to use the material in the following chapters to create
your own C# programs.

The fourth chapter, Programming C# Building Blocks,
gets you started with programming C# modules and
their two main building blocks, classes and structures.

Chapters 5 through 9 explore how you can add
different C# elements to your program — types and
interfaces, methods and events, arrays, strings, and
properties. You are shown in detail how to access and
utilize each of these fundamental elements of C#.

Chapter 10, Building Forms, shows you how to build
forms in C# so users can interact with your program.

Chapter 11, Programming Web Applications, shows
you how you can integrate forms, buttons, controls,
and other Web features into your program for
distribution and use on the Web.

Chapter 12, Accessing DATA with C# and ADO.NET,
shows you how you can design C# and XML
components and create and run C# macros.

Ci#:
Your visual blueprint for
building .NET applications

Chapter 13, Using the XML Framework Class, shows
you how to distribute your program on one computer,
on the network, and on the Web. You will also learn
how to manage program changes and distribute those
changes.

Chapter 14, Creating and Deploying Distributed
Applications, shows you how to check the
performance of your program, manage the debugger

Chapter 15, Working with Errors, shows you how to
review common C# errors that you should avoid.

The first appendix contains a reference section. Once
you are familiar with the contents of this book, you
can use the C# references to obtain at-a-glance
information for some of the most commonly used
C# statements.

What Is On The CD-ROM

The CD-ROM disc included in this book contains the
sample code from each of the two-page lessons. This
saves you from having to type the code and helps you
quickly get started creating C# code. The CD-ROM
disc also contains several shareware and evaluation
versions of programs that can be used to work with
C#: Your visual blueprint for building .NET
applications. An e-version of the book is also available
on the disc.




C#

INTRODUCTION TO G#

Microsoft and introduced with the release of Visual

C# is a new programming language created by
Studio .NET (also known as Visual Studio .NET 7.0).

C# lets you write programs that enable you to manipulate
the computer to perform certain tasks.

The Birth of C#

As a recent birth in the programming language family,
C# has two programming language parents: C++ and
Java. C# contains many C++ features but also adds the
object-oriented features from Java.

C# contains many different components, including:

* Versioning support, so that your base and derived
classes — templates that define how an object
performs — remain compatible as you develop them

e Events, so that your program can notify clients of a
class about something that has happened to an object

¢ Type safety and verification that increases reliability
and ensures code security

e Garbage collection, so that your program can identify
objects that your program can no longer reach

e Unsafe mode, where you can use pointers to
manipulate memory outside the garbage collector’s
control, including methods and properties

Visual C++ or Visual Basic, you can include links from

Integration

The primary advantage of using Visual Studio .NET is
that all of the programming languages have been
designed to work together from the start. When you
write a new C# program, Visual Studio .NET gives you
tools that you can use to program links from your C#
program into another program written in another Visual
Studio .NET language.

For example, you can create a database in Visual FoxPro
and then create a C# program that links into the Visual
FoxPro database. If you have written or acquired
completed programs in a Visual Studio language such as

your C# program into those programs. The end result is
seamless integrated functionality between programs.

Close Relations with C and C++

C# is built on the C++ language, so it behaves much
like the language. Like C++, C# lets you write enterprise
applications, and C# contains many C++ features,
including statements and operators. C# also provides
access to common Application Program Interface (API)
styles including Component Object Model (COM) and
C-style APIs.

Security

Computer networks let programmers share Visual
Studio .NET code including C# programs across the
network. This collaborative effort lets you and your
programming team create C# programs much more
quickly than one person alone. The problem with
collaborating over a network is that unauthorized users
from within or outside your network may try to gain
access to your C# program code.

Visual Studio .NET provides built-in security features so you
or the leader of your programming team can determine
who on your network gets access to your C# program code
and resources. You can also set different levels of security
for different people in case you want only certain people
to have access to certain program code.

Differences Between C# and C++

Microsoft includes Visual C++ and C# in Visual Studio
NET. On the surface, C# has few differences from Visual
C++. When you look carefully and start programming,
you will notice that C# differs in several important
respects from Visual C++:

e C# has an alternate method of accessing the C++
initialization list when constructing the base class.

¢ A class can inherit implementation from only one
base class.

¢ You can call overridden base class members from
derived classes.

e C# has a different syntax for declaring C# arrays.

e There are differences in several different types
including bool, struct, and delegate.

¢ The Main method is declared differently.

¢ Support of the new ref and out method
parameters that are used instead of pointers for
passing parameters by reference.

* New keywords including extern and static.
¢ New statements including switch and finally.
¢ New operators including is and typeof.

¢ Different functionality for some operators and for
overloading operators.
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DLLs

The advent of Windows brought dynamic link libraries
(DLLs) to programmers. DLLs are small, independent
programs that contain executable routines that programs
can use to produce a certain result in Windows. For
example, if a program needs to open a file, you can
write your C# program that uses the code in the DLL to
open the file. Using DLLs frees up your time to work on
your program without having to reprogram the same
code in your C# program over and over again.

You can access DLLs from your C# program, and create
DLLs in C# for your C# program to refer to when necessary.
C# has full COM/Platform support, so you can integrate
C# code with any programming language that can
produce COM DLLs such as Visual C++.

XML

Extensible Markup Language (XML) is a more powerful
version of HyperText Markup Language (HTML), the
standard Web page language. Visual Studio .NET and C#
let you document your program using XML and then
extract the XML code into a separate file.

Visual Studio .NET supports XML so that you can
integrate your C# programs with the World Wide Web.
You can document your C# code using XML and then
use XML for creating Web Services and Web controls
that let you and your code interact with a Web site. For
example, you may have an inventory system written in
C# that interacts with the order-taking page on your
company’s Web site.

COMPARE C#, VISUAL C++, AND JAVA

Many of the simple programming procedures that you
use in C# are similar in both parent languages — Visual
C++ and Java — and in some cases the procedures are

identical. The following are examples of simple
programming procedures that illustrate the similarities
and differences between C#, Visual C++, and Java.

Declaring Variables

Assignments

C#: Visual C++: Java:

xValue=7; xValue=7; xValue=7;

C#: Visual C++: Java:
int x; int x; int x;
int x=3; int x=3; int x=3;
FOR Loops

Ci#:

for (int 1 = 1; 1 <= 10; 1i++)
Console.WriteLine ("The number is {0}", 1i);

Visual C++:
for (int i = 1; i < 11; i++)
printf ("$d\n", 1i);

Java:
for (int 1 = 1; i < 11; 1i++)
System.out.println("The number is " + 1);

WHILE Loops

Ci:

while (x < 100);
X++;

Visual C++:

while (x < 100);
X++;

Java:

while (x < 100);
X++;

If-Else Statements

Ci#:
if (nCount < nMax)
{
nTotal += nCount;
nCount++;
}
else {
nTotal += nCount;
nCount —;

Visual C++:

if (nCount < nMax)
nTotal += nCount;
nCount++;
}

else {
nTotal += nCount;
nCount —;

}i

Java:

{ if (nCount < nMax) {
nTotal += nCount;
nCount++;

}

else {
nTotal += nCount;
nCount —;
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environment called the Microsoft Development

Environment (MDE). The MDE enables you to create
programs in Visual C# and other Visual Studio .NET
languages.

Visual Studio .NET contains a graphical programming

When you start Visual Studio .NET, the MDE window
appears with several windows within the MDE window. In
the largest area of the MDE window, which is called the
parent window, the Visual Studio Start page appears. The
Start page lists any recent projects and provides two
buttons so that you can open a project file or create a new
project.

START VISUAL STUDIO .NET

The Start page lets you log into the Microsoft Developers
Network (MSDN) Web site directly from the MDE, so you
can receive the latest information from Microsoft about
Visual Studio, get technical help from fellow Visual Studio
users at Microsoft’s online forum, and search for
information online.

Visual Studio .NET also lets you create and change your
profile so that you can view windows, enter keyboard
commands, and receive help for the programming language
in which you are working. For example, if you have used an
older version of Visual Studio in the past and you prefer to
use the old windows and keyboard commands, Visual Studio
lets you use Visual Basic and C++ windows and menus.

2 Microsoft Visual Studio.NET 7.0

% Microsoft Development Environment [design] - Start Page INEIES
File Edit View Tools Window Help
- Hd L ee|o-c-8-B], v
gq...gmgghs/defamthtm v‘ﬁt&‘ﬁv

Start Pae\ 4 1 x || Solution Explorer 1 x

Na recent prajects found

Open Project I New Project ‘

&3 Solutio. |23 Class |

Properties 1=

24 =]

: 7

Z18  12:00 PM

Ready ”
sBStart| |[@2Microsoft D... 0B 12:00 PM

—n Click Start.

1 Click Programs.

Click Microsoft Visual
Studio .NET 7.0.

Click Microsoft Visual
Studio .NET 7.0.

—l The Solution Explorer

B The Microsoft
Development Environment
window appears displaying
the VS Start Page.

M The Properties window
lists property information for
objects in your C# program.

“H Click the Open Project
button to open an
existing project.

window lists C# program
properties, class information,
and help topics.
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page. You can start in an empty environment

option and then clicking Show Empty
Environment from the At Startup drop-down

.NET, the parent window will have nothing in
it — it will display your default Windows
background color.

You can change what appears on the MDE when
you start up — it does not have to be the Start

without the Start page by clicking the My Profile

list box. The next time you start Visual Studio

If you want to start Visual Studio .NET from your
desktop, you can create a shortcut that opens the
MDE window when you double-click the desktop
icon. Consult your Windows documentation for
information about how to create a shortcut. No
matter what parent directory you installed Visual
Studio into, the MDE program appears in the
\Common7\IDE\ subdirectory with the devenv.exe
filename. For example, if you installed Visual Studio
.NET in its default location on your primary hard
drive, the path would be C:\Program
Files\Visual Studio .NET\Common7\
IDE\devenv.exe.

[New Project x|

Project Types: Templates: FJ
{1 Visual Basic Projects i ] ]
& ic 3
23 Visual C# Projects E
£3 Visual C++ Projects Windows  Class  Windows
1 Setup and Deployment Projects Applica...  Library  Conirol...
(2 Other Projects %ﬂ @# nﬁ
3 Visual Studio Solutions ASP MET ASPMET  Web
Web A Web 3 Cont
> 2 = @
Console  WWindows — Empty =l
A project for creating a command-line application

Name: |

j Browse

Project will be created at C:\. .My Documentsivisual Stucio Prejects\ConsoleApplication

¥ More OK |

Location |

Cancel | Help |

T T T

Open Project X
Laokin: [ Visual Studio Projects 7] « @ & X 5 - Tools
History
My Projects
V‘
Desktop
E3|
Favorites
o
=
Iy Metwork
Places
File name | j Qpen
Files of type |AH Project Files j Cancel
)
jBStart| |[@2Microsoft D... B 12:00 PM

| |
i@ start|[[e2Microsoft D... 08 12:00 PM

[ Click the New Project

M The Open Project window
button in step 5.

appears so you can open an
existing C# project.

B The New Project window
appears so you can open a
new C# project.
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project. A project contains all the files related to your

C# program. After you determine the type of C#
program you want to write, Visual Studio creates all of the
project files you need to start programming. Visual Studio
contains project templates that let you create different
types of programs. The MDE window lets you create eight
different projects so you can tailor your C# program to the
needs of your program users.

g fter you start the MDE window, you can open a new

You can create three different application types, each with a
different user interface. First, you can create a Windows
application that has a graphical, form-based interface. You
can create a console application with a character-based
interface. Finally, you can create a Web application that

OPEN A NEW C# PROJECT

resides on a Web server and uses Web pages for its
interface.

You can create three types of programs that are not full-
fledged but provide components that other programs can
use. First, you can create a class library program so you can
provide classes for other programs. Second, you can create
a Windows control library for creating form controls such as
buttons. Third, you can create a Web control library
program that provides Web controls for your Web-based C#
programs.

You can also create two different types of programs for
specific needs: a Windows service that is a long-running
application that runs in its own Windows session and a Web
service for integrating your Web site with a C# program.

[New Project x|

Project Types Templates
Visual Basic Projects E= ] e
Visual C# Projects windows  Class  Windows
(3 Visual C++ Projects Applica Library ~ Control
: gteliup ;nd Dtep\oyment Projects %ﬂ @ﬁ n#
e ASPNET ASPMET  Web
isual Studio Soalutions Web A Web S Cont
= &
Console | ‘indows  Empty
Applica..| Senvice  Project =l
A project for creating a command-line application

Narme | ConseleApplication

| CDocuments and SettingspAdministratorivy Document j Browise |

Project will be created at C.. Wy DocumentsiVisug Studio ProjectsiConsoleApplication

shora o ]

Location:

Cancel | Help |

T T T

| |
yRstart||[@zMicrosoft D... @B 12:00 PM

Project Location
|D Wisual Studio Projects

Look In 7] « & | @ X i v Tools

)

History

My Projects

V.
Desltop

£

Favorites

&)
My Metwork:
Places

Folder name |
i

|

Open

Cancel

jBstart||[@zMicrosoft D...

o o]

12:00 PM

B The default name and file
location for the project
appear in the Name and
Location fields.

Kl in the VS Start Page
window, click the New
Project button.

—E Click the Visual C#

Projects folder. 1 Type the name of the new

project.

—E Click Browse to select a
location.

K] Click a project template

icon.

éClick Open.

M The Project Location
window appears listing the
project folders within your
My Projects folder.

=6 Type the name of the
folder in which you want to
place the project.
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When the Open Project window appears, it In the Project Location window, you can also select
shows all the projects in the default project any folder on your hard drive(s) by clicking the
folder, My Projects. By clicking one of the icons Down Arrow ([x]) next to the Look in field and then
on the left side of the Project Location window, selecting your drive. The folders on the selected
you can choose the folder from which a project drive appear in the window.
is opened: . .
P You can view all the templates in the Templates area
3 You can select from a folder that you by clicking the small button above and to the right
Hisiory used recently by clicking the History of the Templates area.
button. )
> You can select from a folder on your
Ehnts desktop by clicking the Desktop
button.
You can select a folder within your
& Favorites folder by clicking the
Favorites :
Favorites button.
re Finally, you can search your network
wyNework|  drives by clicking the My Network
Flaces Places button.
\
.
New Project x| » FirstProject - Microsoft Visual C#.NET [design] - Classi:¢ _ =] %]
File Edit View Project Build Debug Tools Window Help
Project Types Templates - Y BRR|o-c-8-8 ) Debug o ):
01 Visual Basic Projects WE; ? W@j = Start Page | Class.cs | x
‘4 Vi ji INAOWS 855 INQ0WS o | = —
& %':L’:fgffg;ﬁtcig Applica... Library  Control. [5FirstProject.Class1 7| [s*Main(string[) args) Fl :Eg\utin 'F:\rStProJeCt‘(
[ Setup and Deployment Projects %ﬁ & - using System; & & @@ FirstProject
(3 Other Projects . . = & Ref
3 Visual Studio Solutions \ANSEZNAET C‘\?;NSET Cvovrftb El{’lameﬁpﬁCE FirstProject @A?siﬁ!ie\sfo -
47 <summary> @
_> ” @ E /47 gummary description for Classl. = .
Console “Vindows — Empty /77 </sunmary> H
Applica... Service  Project =l class classl A Solutio |ZFClass |
A project for creating a command-line application { Properties 1 x
static vold Main(string[] args) =
Name I FirsProject . Classl.cs File PropeJ
] Wy =4 [=]
Location |C\Document5 and Settings\AdministratoriMy Documemtj Browse: // TeDo: Add code to start application her| ||IP Advanced -
Project will be created at Ci.. \Administratorivly Documents\Visual Studio ProjectsiFirstProject. /f Build Actic Complle
i Customn T
¥ More. | OK I Cancel | Help | } ) u Advar"lcedT
- —r— i | -
| Rz I I
@start| [@zMicrosoft D... 08 12:00PM Start| [@FirstProject... 8 12:00PM

—l The New Project dialog
box reappears with the name
and location you selected in
the Name and Location

fields.

Note: If you know the name of the
path location where you want to
store the project, you can type it
directly into the Location field.

] Click OK.

B The form or code that
corresponds to the template
you selected replaces the
Start Page in the parent
window.




VIEW .NET FRAMEWORK ONLINE RESOURCES

Visual Studio .NET contains minimal printed documentation.
Most of the documentation for C# and Visual Studio .NET is
contained within the MDE window itself. Having online
documentation within the MDE window enables you to get
the help you need quickly and conveniently.

The MDE window also contains links to help from both the
Microsoft Web site and online newsgroups where you can
leave and read messages from other C# programmers. You
can also search the Microsoft Web site for help with specific
topics.

Visual Studio .NET installs its self-contained help files when
you install Visual Studio .NET. You can access self-contained
help from the MDE menu bar, but you can only access

online help and resources from the Start menu. When you
access help on the Web or newsgroups, the MDE parent

window behaves as a window

in your Internet browser

would, so you can get your help directly from the MDE
window without having to start an Internet browser.

If you have a continuous connection to the World Wide
Web, such as a DSL or cable modem connection, then the
Microsoft Web site help pages update automatically each
time you access them. If you have a dial-up connection and
you are not currently connected to the Web, then the MDE
window will require you to connect before you can view
the Microsoft Web site help pages.

VIEW NET FRAMEWORK ONLINE RESOURCES

. Microsoft Development Environment [design] - Start Pag: NEES *Microsoft Development Environment [design] - Start Pag _ =] x|
File Edit Wiew Tools Window Help File Edit View Tools Window Help
B sHd|inBo-o-8-B|, M) - cdd kR o-~-8-5 ) ML) g
= = @[ 4|8 G E vs/defaul.him LK A = = @[ 6 @& vs/default.him M A
Start Page | 4 b x || Solution Explorer n[x Start Page avox | x|
Get Started i
FrstProect Today  Visual Studio Resources | Partmer Resources || Product Informatior
Open Project ‘ New Project | A Solutio. | % Class .| @ check availability of Wistlal Studio NET service packs
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August 13, 2001 - Downi
Have you written a great pi
locking for some great cod,
samples produced by your
Studio .NET add-in for the

ce of code that you want to share? Are you
samples? Tap into the largest pool of code
fellow developers through CodeSwap, a visual

NET developer commurity.
| o I—1
—

Ready ” "

Done

i@ start| |[@2Microsoft D... B0 12:00 PM

i@ start| |[@2Microsoft D...

28 12:00pPM

M You can make more room
for your Start page by closing
the Solution Explorer and
Properties windows. To close
the panels, click [X] at the
right of the windows' title
bars.

K1 Click the What's New link
in the Start Page.

M The latest product
information appears on the

page.

— Click the Online
Community link in the Start
Page.
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If you want to see information just about C#, you
can filter out information to see the information
you want in the Filter drop-down list that
appears at the top of the Start page.

The Filter drop-down list enables you to view
Web information on the Microsoft Web site,
view headlines, search for help, and view
downloads that have information specific to the
Visual Studio .NET language or topic that you
want to view.

If you want to filter help results and information by
topic, you have two options for doing so. You can
limit your filter to topics that strictly mention C# or
to Ci topics and other topics that relate to C#.

If you access a newsgroup, your default newsgroup
program, for example, the Microsoft Outlook
Newsreader, loads automatically and displays new
messages. If you do not have a newsreader, the
MDE window reports that a newsreader cannot be
started and that you cannot access the newsgroups.

*.-Microsoft Development Environment [design] - Start Pag: MEES . Microsoft Development Environment [design] - Start Pag =R
Eile Edit ¥iew Tools Window Help Eile Edit View Tools Window Help
Hra-cdd@| B o8- ) v - cd@| bR o856, ML S
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Start Page‘
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Done

(F el isual C# hd

Web Sites
Visual Studio NET Beta Website

Newsgroups
microsoft.public.dotnet. general
microsoft. public. dotnet. <ml
microsoft.public.vsnet.general
microsoft.public.vsnet.ide —
microsoft.public.vsnet.setup
microsoft.public.vsnet visual_studid_modeler
microsoft.public.vsnet.enterprise. tools =

Start Page ‘

Headlines

” ” Cone

Filter: NUSIEIRe] -

Features

l’ 'l J‘ Device Driver Development Resource

u/ 1 Find developer kits, guidelines for hardware and
Migrosate - driver compatibility testing, how-to guides, and
lndOWSX” more to help you build device drivers for
Device Driver Windows operating systerms including Windows
Development 3P and windows 2000

3 ﬁ MNew MSDMN Academic Alliance Site
- Get departmental licensing and student check-out to
academic departrments offerina CS. Enaineerina. and 1T " |

i@start| [@2microsort D...

B 12:00PM

imstart|| [ezMicrosoft D...

| |
12:00 PM

M The Visual Studio .NET
Web site and available
newsgroups appear on the

page.

B Click the Headlines link.

M A list of headlines with the
latest information about
Visual Studio .NET and its

languages appear in the
parent window.
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projects so that you can integrate your C# programs

with a Web site and share the projects with other
members of a programming team. Sharing projects on a
Web site or a corporate intranet speeds development of
your C# program. Integrating a C# program with a Web site
lets you accept input from users on a Web site and
manipulate that data in the program.

C# contains several templates for creating Web-based

A graphical user interface, GUI, is a window on the screen
that lets users interact with the program. One key Ci#
component for building a GUI program is the Web form. A
Web form is a collection of tools that lets you create a

program GUI, and C# builds Web forms using Microsoft
Active Server Pages (ASP) technology.

Active Server Pages are a Microsoft Web technology, and
the latest ASP version, ASP .NET, integrates the Visual Studio
.NET programming languages with Web browsers. C# lets
you build two types of Web applications that use ASP.NET:
Applications that use forms and services that use Web-
based technologies such as XML.

You can also create two other types of Web-related
projects: button controls and new Web projects. You can
create button controls for use in Web forms, and start a
new Web project from scratch.

OPEN A C# WEB PROJECT

*.-Microsoft Development Environment [design] - Start Pag: NEES New Project x|
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Ih In the VS Start Page

window, click the New
Project button.

—F Click the ASP.NET Web

H Type the name of the Web

A] Type the location for the
Web application.

B The New Project window
appears.

B If you do not have a Web
site, Visual Studio .NET
places the project in a Web
folder on your computer
called MOBILE_1.

“H click OK.

Application icon to create a
Web application.

application to change it from
the Visual Studio .NET
default.
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and outside of your network. Discuss these

code on the Web or an intranet.

When you create a new Web project and place it
on a Web directory, you should ensure that the
directory where you place your Web program is
secure so that only people with certain access
can view it. If the Web directory your program
resides in is not secure, others can access, alter,
and outright steal your code from both inside

issues with your Webmaster before posting your

When you create a Web project, you must install
certain components onto your Web server. Without
these components, you cannot develop your Web
site. You can develop Web projects by installing the
following components onto your Web server:
Internet Information Server version 4.0 or later,
FrontPage Server Extensions, the .NET Framework
Common Language Runtime, and ASP.NET. Make
sure that your Webmaster has installed these
programs before you develop a C# Web application.

NETEY
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3 Click the HTML button at
the bottom of the parent
window.

M The Web form design grid
appears.

M The Web code appears in
the parent window.




SET JSCRIPT .NET AS THE DEFAULT

SCRIPT LANGUAGE

ubiquitous Web programming language, Microsoft

provides Java support for Visual Studio .NET and C#.
This support lets you integrate existing Java programs with
your C# program so both programs appear to work
seamlessly — that is, as one program.

B ecause Java is a progenitor of C# as well as a

Microsoft implements this support not through Java itself,
but through a derivative scripting language called JScript.
JScript is the Microsoft implementation of the JavaScript
programming language, and it lets you link JavaScript in
your Web page or XML document with your C# program
and to other Java programs.

SET JSCRIPT .NET AS THE DEFAULT SCRIPT LANGUAGE

% MyWebApp - Microsoft Visual C#.NET [design] - YWebFori EIES
File| Edit ¥iew Project Build Debug Format Table Insert Frames Tools ‘“Window Help

51-New = b B@|w- oo F-B| »Debug
EEER S0

Ctrl+ | El

4 b x ||Solution Explorer ... & X
H BB @ -

Start Page WebForm1.aspx |

References =
Assemblylnfo.cs
Global asax
MyWWebipp.vsdisco
Wieb.config
Webrenm aspx

2 To use flow lavout (top to bottomn, as in a word processing: 2 ]Il
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Documert ba
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The only differences between JavaScript and ]Script are
minor, and there are no functionality differences with the
JavaScript with which you may already be familiar. JScript
.NET is not a full-fledged programming language. You can
neither write standalone programs with it using ASPNET
nor view it with ASP-enabled Internet browsers.

Your C# program cannot automatically tell that your Web
page has JScript or JavaScript code. Instead, you must create
or edit a Web page from the MDE window and set the
default client script for the HTML document. Then, you can
enter JScript code into your HTML program and your C#
program will be able to read the JScript-enabled HTML

page.

Ivewrie £
Categories: Templates:

General H ==
Visual C++

Seript Text File Frameset
s
Style FML File HML

Sheet Schema

XSLT File  Bitmap  Icon File
File
1
Cursor  Resource
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slstart| |[@2MywebApp... 408 12:00 PM
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—R Click File ©> New < File
on the Web forms code page.

M The New File window
appears.

—E] Click Open to open the
Web page design view.

A Click the HTML Page

icon.
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VBScript scripts.

microsoft.com/scripting.

You cannot take advantage of the MDE window’s
editing tools when you edit an HTML or XML
page. If you want a full-fledged script debugger,
Microsoft offers the Microsoft Script Debugger,
which is a dedicated debugger for JScript and

The Microsoft Script Debugger and its
companion Script Editor are separate programs
that you can download from the Microsoft

Developer Network Web site at http://msdn.

<SCRIPT LANGUAGE

window.

If you are not certain about whether a program
that you want to integrate into a C# program
has JavaScript enabled, you can easily find out
by opening your Web page in an HTML editor
and checking for text that starts with

you find this text, you have JavaScript in your
Web page, and all you have to do is enable
JScript .NET in that Web page within the MDE

"JavaScript". If
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Click the HTML button at  [E3 Press Shift+
the bottom of the parent

window.

B The HTML page appears in
the parent window.

F4 to open the

HTML property pages.

B The Document Property
Pages window appears.

A click E to select a target
schema from the drop-down
list.

M The default scripting
language becomes
highlighted.

i Click OK.




EXPLORE THE CLASS VIEW WINDOW

hen you start a new C# project, C# creates default

classes that define and categorize the elements in

your new program. For example, if you start a
new Windows application that has a form, C# creates
default classes that define the form objects. The Class View
window lets you view all your classes and their related
components so you know exactly what is in your class code
without having to search through the code.

The Class View window gives you a convenient way to see
with which class an object in your program is associated

without having to close or minimize your program code or
form. The Class View window appears in the same space in

the Microsoft Development Environment (MDE) window as
the Solution Explorer window.

The class information appears in a tree format that you can
expand to view all classes associated with a particular
program component, such as a form. If you have more than
one program in a project, the Class View window tree lets
you access classes for all the programs in the project.

If you want to see classes that meet certain criteria, you can
sort classes in the tree alphabetically, by type for viewing
related classes in your program, or by access.

EXPLORE THE CLASS VIEW WINDOW
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(1) Open a new Windows A Click the Class View tab.

application project.

Note: See page 6 for information on
starting a new C# project.

—E] Click the plus sign

M The Class View window
appears with the project
name in bold at the top of
the window.

M The program name
appears directly below the
project name.

4 Click the plus sign
beside the program name.

beside the project name.




EXPLORING THE C# INTERFACE

If the Class View window is not available as a tab
at the bottom of the Solution Explorer window,
you can access the Class View window from the
menu bar.

You can open the Class View window by clicking
View and then Class View on the menu. You can
also open the Class View window by pressing
Ctrl+Shift+C. No matter if you access the Class
View window using the menu or the keyboard,
after you open the Class View window, it
replaces the Solution Explorer in the upper-right
corner of the parent window.

When you click a class, the properties for that class
appear in the Properties window; the Properties
window appears below the Class View window.

If you do not have the Properties window open, you
can right-click the class and then click Properties
from the pop-up menu. See page 26 to learn more
about the Properties window.
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B The Windows form name M The associated classes for M The class location appears
appears below the the form appear below the in the code displayed in the
program name. form name. parent window.
—B Double-click a form class

A Click the plus sign

beside the form name.

in the tree.




VIEW THE CONTENTS WINDOW

window provides several different types of

The Microsoft Development Environment (MDE)

online Visual .NET documentation, including the
Contents window. When you access the Contents window,
the window appears in the same space as the Solution
Explorer window. If you have used Windows online help
before, then the Contents window will be very familiar to
you. The MDE organizes Visual Studio .NET information into
different subjects that display in the Contents window in a

tree format.

Microsoft has divided the Contents window into two main
topic groups called books: Visual Studio .NET and MSDN
Library. The online documentation displayed in each topic

VIEW THE CONTENTS WINDOW

s WindowsApplication3 - Microsoft Visual C#.NET [design] - Farm1.cs [Design]

contains subtopic groups. You can open each book in the
tree that matches the subject you want more information

about.

As you expand the tree, specific topics appear, enabling you
to select your topic from this list. Many help pages also
contain links to other help pages, in case you need related

information.

The Filtered By drop-down list at the top of the Contents
window lets you filter the type of information displayed in
the tree. If you want to view only C# information, the
Contents window tree will display those groups and topics

that pertain only to C#.
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(1) Open a new Windows
application project.

Note: See page 6 for information on
starting a new C# project.

—E Click the Contents tab in

the Solution Explorer

window.

M The Contents window
appears with the Visual
Studio .NET and MSDN
Library books.

—E] Click the plus sign
beside the Visual Studio .NET
book.

M The major Visual Studio
.NET topic books appear.

—ﬂ Click the plus sign beside

the Visual Basic and Visual

C# book.




EXPLORING THE C# INTERFACE

With some topics, the Contents window may not
be able to display the full names of the topics.
The MDE window provides two ways to scroll
through the entire topic name so you can
determine if that is a topic you want more
information about.

First, you can click the horizontal scrollbar at the
bottom of the Contents window. This lets you
view the entire window. Second, you can move
the mouse pointer over the topic name and the
full topic name will appear in a white box above
the mouse pointer. The second option does not
work if the name of the topic is too long.

In the Contents window tree structure, as with any
tree structure in the MDE, you can close all the
topics underneath a book in the tree by clicking the
minus sign beside the topic. When you do, all the
topics that appear under the book minimize.
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include language interoperability, garbage collection, enhanced security, and
improved versioning support.

C# is introduced as Visual C# in the Visual Studio . NET suite. Support for
wisual C# includes project templates, designers, property pages, code k] 4
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environment. The library for Wisual C# programming is the .NET Framework, = %l e M

e 4 RR (2 o-E-B| ) Deoug ad ] ~E 2 ra-EH@ BB -E-B| ) Debug -] &7
e o @0 @ @ EE mehelpdMS VSCOMS.MSDNYS/cscon = & 4 g e o @ EE 9 EE mehelp/MS VECCMS.MSDNVS/scon » | & 4 | &
Visual C# Language | Formi cs [Design] | 4 b = || Conterts 1 x C# Language Tour | Fomnl.cs [Desion] | 4 b x || Contents 1 x
Visual C# Language Concepts Filtered by [2] visual C# tanguage Cancepts Filtered by
Visual C# Language (nofilter) - C# Language Tour (no filter) -

Wisual Basic and Visual C# &
|4 Getting Started

Visual Basic Lanquage J
Visual C# Language
Managing and Creating
|44/ \web Applications and V'
|48 windaws Applications _

1 x
Fofm1 System‘Windows F 7|

|Prdoerties

C# Language Tour|

Features, quick tour, and reasons for using C#. I

cludes a

H[E 7
e

Dane

This section provides a quick tour of the C# language. It also introduces a =
simple C# program and examines its structure and important features.,

The following topics are discussed:

For a list of entry points into the documentation, see Documentation Map.
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M Topic books for Visual
Basic and Visual C# appear.

Click the Visual C#
Language book.

The Visual C# Language
help screen appears.

3 Click the C# Language
Tour link on the page.

M The C# Language Tour
help screen appears with
links to other help pages.




GET HELP USING THE INDEX WINDOW

he Index window lets you search for specific topic

information, instead of going through all the topics in

the Contents window searching for what you need.
The Index window lets you type in the topic that you are
looking for and then finds the topic that best matches your
description. Some topics contain subtopics that let you view
different aspects of a topic. For example, if you want to
learn more about properties, the Index window contains
plenty of topics about how properties apply to different
aspects of Visual Studio .NET, such as adding properties to
forms.

As with the Contents window, you can filter the topics that
appear in the Index window, according to different parts of
Visual Studio .NET. If you want to view only C# information,
you can set the filter so that the Index window presents
only C# topics. You can also set the filter so the Index
window presents topics about and related to C#.

You can view related information in any help topic page
link and in the Index Results window directly below the
help topic page. The filter that you set in the Index window
does not affect these page and Index Results links.

GET HELP USING THE INDEX WINDOW
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(1) Open a new Windows —H Click Help. M The Index window appears. | Bl The C# topics and

application project. subtopics appear in the Index

—ﬂ Click Index.
Note: See page 6 for information on
starting a new C# project.

- 4| Type C# in the Look

topic field.

“H scroll down the topics list
and click the compare C++
and C# topic in the topic list.

for field.




EXPLORING THE C# INTERFACE

You can view the last five searches that you
made in the Index window by clicking the down
arrow to the right of the Look For: field. When
you click the down arrow, the last five search
topics will appear with the latest search topic at
the top of the list.

Moving back and forth between help topics is an
effective way to search for help that you have
already viewed. You can view help topics that you
viewed previously in one of two ways.

First, you can move back and forth between help
topics that you have already viewed by pressing the
Alt key and the left or right arrow key on your
keyboard. The left arrow displays one previously
viewed help topic, and the right arrow displays the
next help topic you can view. Second, you can click
either the left or right arrow in the upper-right
corner of the help topic.

All the help topics you view disappear after you
close the parent window, so when you start the
parent window again you will have to begin a new
search.
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B The Comparison Between

C++ and C# help page
appears with links to related
topics in the page.

—B Click the Item

Management in Projects link
in the help page.

M The Item Management in

Note: You can return to the

Projects help page appears.

Comparison Between C++ and
C# help page by pressing Alt +
the left arrow key.




SEARCH FOR HELP

he Search window lets you search by keyword in any that pertain to a specific topic. For example, you can look
help topic. If you need to find a particular word, such for the word class in all help pages that pertain to the C#
as classes, the Search window lets you narrow your topic.

SEEITE D GV (9 (13D [pRges Uit @emiEln sk wvereh You can limit the search even more by checking one of the

After you search for a word, the Search Results window four search criteria check boxes. These check boxes let you
displays the topics that contain that word. You can narrow search words in specific locations, such as in a title, to
the search down even further by using one of the Search speed your search.

. P o
window’s nine filters and four search criteria check boxes. Visual Studio NET does not limit its search to its own

The Search window has no preset filters when you search d‘atabase, b"-‘t if you have an active Inte;rnet connection,
for a particular topic, which means that you automatically Visual Studio .NET also accesses the Mlgrosoft Developer
search through the entire Visual Studio .NET database. Network (MSDN) Web site for information.

When you use filters, you search for words in help pages

SEARCH FOR HELP
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EXPLORING THE C# INTERFACE

ﬁx&& The Search Results window automatically displays up to 500
topics that Visual Studio .NET thinks are the most relevant
to your search. Going through 500 topics to find what you
want is time consuming, so the Search window lets you
limit your search even more (and save time) by checking
one or more of its four search criteria check boxes.

When you click the Search in titles only check box, you can
search for your keyword only in topic titles.

When you click the Match related words check box, you
can display topic results with words and terms that are
similar to the word that you are looking for. For example, if
you search for topics with words related to C#, you will see
topics that also relate to C++.

When you click the Search in previous results check box,
you can search for the word in your previous search. For
example, if you previously searched for the word class, and
you want to search for the word C# in that previous search,
you can do that.

When you click the Highlight search hits (in topics) check
box, Visual Studio .NET will highlight all of the instances of
the keyword you searched for in the help topic.
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ADD COMPONENTS FROM THE TOOLBOX

fter you create a new Visual C# program in the MDE

window, you can add functionality to the skeleton of

your program in two ways: programmatically or by
using the Toolbox. The Toolbox contains a variety of
components so you can add them to your program and
modify them.

Toolbox components can include design-time controls,
HTML code fragments, text files, and .NET components. The
Toolbox places these components into different groups. For
example, Web form components appear in the Web Forms

group.

The type of C# program you create determines the
components the Toolbox displays. For example, if you
create a Windows application that has a form, then the

Toolbox will display the Windows Forms component group
that contains all the form components, such as a check box
and a button.

The Toolbox always contains two groups: General and
Clipboard Ring. The General group contains components
that apply to any object. You can cut or copy components
to the Clipboard Ring and then paste those components
from the Clipboard Ring to another object such as a button
from one form to another.

You can open a new group in the Toolbox and copy objects
from a program into that group or from another group. You
can also add components from Visual Studio .NET or
another location on your computer or network.

ADD COMPONENTS FROM THE TOOLBOX
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(1) Open a new Windows —H Click View. —l The Toolbox window —E Move the cursor over the
application project. appears displaying the upper-left corner of the form

Note: See page 6 for information on
starting a new C# project.

—E Click Toolbox.

and click.
— The MainMenu

Windows Forms
component list.

A Click to select the
MainMenu form component.

component appears at the top
of the form.




EXPLORING THE C# INTERFACE

EXfm You can delete any component from the Toolbox | You can display all group tabs in the Toolbox

by right-clicking the component and then window by right-clicking anywhere in the Toolbox
clicking Delete in the pop-up menu that appears. | window and selecting Show All Tabs from the pop-
The only component you cannot delete is the up menu that appears.

Point tin the G | .
otnter component in the Leneral group If you want to view only the object icons and not

their descriptions, right-click anywhere in the
Toolbox window and then select List View in the
pop-up menu. Return to the list view by right-
clicking in the Toolbox window and then selecting
the List View option in the pop-up menu.

You can quickly cut, copy, and paste Toolbox
objects by pressing the following keyboard
combinations: Ctrl+X to cut, Ctrl+C to copy, and
Ctrl+V to paste. When you access the Clipboard
Ring, you can press Ctrl+Shift+V to move to the
next item in the clipboard until you arrive at the
object you want to cut, copy, or paste.

You can also rearrange group tabs in the Toolbox
window and objects within a group by clicking and
dragging the group tab or object to a new location
in the window.

1 Add a COM component
to the Windows Forms
component list by clicking
the check box beside

VideoSoft FlexArray Control.
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ADD A TASK TO THE TASK LIST

uring program construction, you probably write

down errors and tasks on a piece of paper or on

sticky notes. The Task List in the MDE eliminates the
need for paper notes by letting you enter tasks that you
need to complete within the MDE for easy reference.

If Visual Studio .NET encounters an error in a program, it
automatically adds the problem to the task list for your
information. If you want to add any other tasks to your list,
you can log the task by identifying the task to complete,
what program the task applies to, and the line you must

apply the task to, if any.

ADD A TASK TO THE TASK LIST

You can also identify which tasks have been completed or
not, and what priority each task will take. The Task List
window presents the tasks in table form for easy viewing.
After you populate your task list, you can sort it by different
criteria. For example, you can sort the list so the high-
priority tasks appear at the top of the Task List window.

You can also view certain tasks that you may be
concentrating on. For example, if you have finished your
program and you need only to add comments, you can have
the Task View window display only the comment tasks.
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(1] Open a new Windows

application project.

Note: See page 6 for information on

starting a new C# project.
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—E Click View = Show
Tasks > All.

M The Task List window
appears at the bottom of the
parent window.

—B Click the first line in the
task list table.

M The first task highlights and
the blinking cursor appears in

the description field.

1 Type the task description
in the Description column
field and then press Enter.

L Set the priority for the task
by clicking the exclamation
box beside the new task



EXPLORING THE C# INTERFACE

When you have a large number of tasks, the Task
List window lets you show tasks of a certain type
so you can see only the tasks you want. You can
show tasks by right-clicking a task and then
clicking Show Tasks from the pop-up menu that
appears. The default selection is All (that shows
all tasks), but you can also view comment tasks,
tasks that report build errors, user-inspired tasks,
shortcut tasks, tasks in the current file, checked
tasks (that is, completed), and unchecked tasks.

If you have used any word-processing program
recently, you know about the benefit of having red
squiggly underlines that appear under misspelled
words so you can correct the misspellings quickly.
Visual Studio .NET uses the same approach for code
errors so you can fix those errors quickly; Microsoft
calls this feature IntelliSense.

If you make a coding mistake, such as adding

a matching brace, then the MDE window
automatically adds the error to the Task List with
a red squiggly icon next to it that identifies that
there is a coding problem to fix.
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CHANGE FORM PROPERTIES
IN THE PROPERTIES WINDOW

corner of the parent window. The Properties window

contains the information that pertains to a specific
object. For example, if you create a Windows application,
the form appears in the parent window; a form lets a user
input information so your C# program can manipulate it.
The form properties, including the form name, appear in the
Properties window. When you change the form name, that
name will appear on the form when you run your program.

The Properties window appears in the lower-right

The Properties window reflects information in the currently
selected object. The Properties window contains a list of all
objects in the program that you can alter in the properties
window.

Many objects contain names or values that you can edit
directly in the Properties window. Some object attributes
have check boxes that you can click to enable or disable the
object attribute. The Properties window also provides a
description about a selected object attribute in case you are
not familiar with what an attribute does.

Some object attributes in the Properties window contain
more information than what the attribute value provides,
such as font size, that you can edit in the Properties
window. You can also sort the attributes in the Properties
window if you want to see certain types of properties, such
as events.

CHANGE FORM PROPERTIES IN THE PROPERTIES WINDOW '
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—E Click the Properties
window title bar.

(1] Open a new Windows
application project.

B The Text field that contains
the name for your form
appears highlighted in the

Properties window.

Note: See page 6 for information on
starting a new C# project.
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—B Double-click the Form1
name.

If the Text field does not
appear, scroll through the
Properties window until you
reach the Text attribute
under the Attributes heading.



EXPLORING THE C# INTERFACE

If you do not see the Properties window in the The buttons in between the object name field and

parent window, you can open it in one of three the properties table let you sort and view different

ways: you can click the folder in the Solution properties. The two sort buttons at the left of the

Explorer window, click View => Properties, or window let you sort properties alphabetically and

press the F4 key. by category. The Properties window automatically
categorizes certain object attributes into their own
groups. For example, a form has a Design category
that includes such attributes as the form grid size.
The two buttons directly to the right of the sort
buttons let you view the properties and events that
are related to the selected object.

WindowsApplication3 - Microsoft Visual C# NET [design] - Form1.cs [Design]

WindowsApplication3 - Micrasoft Visual C#NET [design] - Form1.cs [Design]®

File Edit ¥iew Project Build Debug Date Tools Window Help File Edit Yiew Project Buld Debug Dale Tools Window Help
- EHE L BER o - E8-E ) Debug - o] e E-a-c @ FBR o-o-F-E| ) Debug - @ e
BTl Sl e B R 2 e E ., (e eS| T ol | SO e RE e WE %,
StartPage  Forml.es [Design] | 4 b % || Solution Explorer- . 3 X StartPage  Formi.cs [Design]* | 4 b x || Solution Explorer- . & X
a o o EE|E 8= a o o =3|E 5=
EIETET Salton “WindowsApplicaton T _ EEIET Soldion WindowsApplcation
WindowsApplication3 windowsApplication3
[ References (51 References
) Assemblylnfo.cs ] Assemblyinfo.cs
> Form1.cs Form1.cs
a . =] > a . =]
« » ‘ v
A Sol..| TG Cla. [ co. | GASol.| ZFCla. (& Co.. |
Properties 1 x Properties 4 x
Form1 System Wincows F 7| orm1 System Windaws Fv|
HEFE : EEEIEAE
g g RightToLef Mo B o o RightToLett Na -
Text = MyForm
Text Text
The text contained in the The text contained in the
contral contral
Ready | I Peady [ [

A start| [oo WindowsApplica _ P 12.00 PM

#start|| |[e2 WindowsApplica... AP 1200PM

Type in the new name for H press Enter.

your form.

M The name of the form
changes in the Properties
window and in the form title
bar in the parent window.

27




ADD A CUSTOM TOOLBAR

oolbars appear near the top of the MDE window,

enabling you to access commands that you use most

often without having to remember where a specific
command is in a menu; instead, you can just click a button.
The MDE window has 25 built-in toolbars; the Standard
toolbar appears by default and others appear when you
perform a particular function. For example, the Layout
toolbar appears when you edit a form. You can also add
your own custom toolbars to access the features you use.

Custom toolbars can reduce the number of active toolbars
in the parent window. If you prefer accessing commands
using the keyboard, Visual Studio .NET also lets you set
keyboard combinations for different commands.

Visual Studio .NET also lets you determine how information
on the toolbar appears on your screen. For example, you
can determine if you want the toolbar icons to also contain
their text descriptions. Doing so makes it much easier to
determine what a command does, especially if you are not
familiar with all of the toolbar buttons, but they do add
additional space to your toolbar that will take away from
other space in your window. An alternative method that
saves space is to have ScreenTips on toolbars active so a
button description appears when you move the mouse
pointer over a toolbar button.

ADD A CUSTOM TOOLBAR
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EXPLORING THE C# INTERFACE

You can reset the number of toolbars to the
Visual Studio .NET default — the Standard and
Web toolbars — by clicking the Reset button in
the Customize window’s Toolbars tab.

Visual Studio .NET has default settings for what
drop-down menu options appear when you click
an option on the menu. The most recent options
that you used appear first, and then the rest of
the options appear after the drop-down menu
has been open for a short time. You can reset this
information by clicking the Reset my usage data
button in the Customize window’s Options tab.

If you want to know what the keyboard shortcuts
are for certain tabs without having to look them up
in the Customize window, you can click the Show
shortcut keys in ScreenTips check box in the
Customize window’s Options tab. After you check
the check box, you can move the mouse pointer
over a Toolbar button and the description and
keyboard shortcut (if there is one) will appear in the
ScreenTip next to the pointer.
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—E] Click the Commands tab M You can access the

M The custom toolbar
appears in the middle of the
parent window. You can click
and drag to another area.

Right-click the
custom toolbar.

E Click to select Customize

in the Customize window.

—iI Click to select a
command category.

—ix] Drag the command you
want to add to the custom
toolbar.

from the pop-up menu that
appears.

—m Click the Close button in
the Customize window.

—ll The command appears in
the custom toolbar. command button in the

custom toolbar by clicking.




DELETE A TOOLBAR

f you find that you no longer use a toolbar and you want
to use the extra space for other features in the MDE

window, like the parent window for editing code, the
MDE window lets you delete a toolbar entirely from your

system.

At the left of every toolbar is a series of dark gray lines or
hashmarks. These lines indicate the start of the toolbar and
where you can place the mouse pointer so you can move

the toolbar around on the screen. You can determine

whether the toolbar will remain at the top of the screen or

float around the screen as its own window.

A down arrow appears at the far right of every active
toolbar. This down arrow contains a menu that lets you
conveniently add and remove buttons from the selected

toolbar.

If you have more than one toolbar on the screen in the
same toolbar row on the page, not all the buttons can fit on
the toolbar row. If you want to have all the buttons visible
in one toolbar row, move the toolbar to a new location or
remove buttons from one or more toolbars so that all the

toolbars fit, or increase your video resolution.

DELETE A TOOLBAR
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—n Click the arrow at the far

—E Click Add or Remove
Buttons.

right of the Standard toolbar.

—B Click Standard.

M A side menu appears.

3 Remove the Solution
Explorer command icon by
clicking Solution Explorer to

uncheck.

Note: All active toolbar buttons have
check marks next to their names in

the menu.

B The Solution Explorer
command icon disappears
from the toolbar.

—H Close the menu by
clicking a location outside of
the menu.



EXPLORING THE C# INTERFACE

EXfm You can also remove a toolbar by right-clicking If you move a floating button bar around the

the toolbar’s hashmark and selecting the active perimeter of the screen, the button bar will

toolbar from the pop-up menu that appears. You immediately attach itself (or dock) to the perimeter
can tell which toolbars are active by looking for a | in its own vertical or horizontal bar. This approach
check mark next to each toolbar. helps ensure that you get the maximum window
space for all the other windows in the parent

If you have a truncated button bar, it displays window.

two caret marks (>) above the down arrow.
When you click either the caret marks or the g
down arrow, the functionality for both appears in
the pop-up window. In this case, the Add and
Remove Buttons option appears below the rest
of the buttons in the button bar.
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6 Repeat steps 1 and 2.
Click Customize.

M The Customize
window appears.

Click the Commands tab.

—EJ Click to select Help in the
Categories list box.

0 scroll down the
Commands list box until you
see Technical Support.

—i8 Click and drag the
Technical Support entry to

the Standard toolbar.

—E Click the Close button in
the Customize window.

M The Technical Support icon
appears on the Standard
toolbar.

M You can now access the
Technical Support command
icon from the

Standard toolbar.
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CHANGE THE VISUAL STUDIO ENVIRONMENT

he MDE window gives you several methods for

accessing commands including windows, toolbars, and

shortcut keys. This modular approach to the user
environment lets you add and remove windows, toolbars,
and shortcut keys to the MDE window to create a working
environment designed for you.

The MDE parent window provides a dozen environmental
categories that you can alter. These categories contain
different attributes that you can change. For example, if you
want to change the keyboard shortcuts to mimic those in
the previous version of Visual Studio (version 6), or
shortcuts for a particular Visual Studio component (such as

Visual Basic), you can do this so you do not have to spend
time learning new keyboard shortcuts (or adding them).

These environmental attributes also contain the active
defaults denoted by information that appears in a text box
or choices denoted by selected (or unselected) check boxes
or radio buttons. The Options window presents the object
categories and attributes so you can make changes and
view settings quickly.

Some attributes and settings also contain descriptions so
you can make more informed choices. Some attributes also
let you set choices more precisely by offering buttons to
more advanced settings.

CHANGE THE VISUAL STUDIO ENVIRONMENT

Microsoft Development Environment [design] - Start Page - [5]x] Microsoft Development Environment [design] - Start F _le[x]
File Edit View | Tools | Window Help File Edit Wiew Tools Window Help
B = = » Sy v Sy S W . =
E—— ® L i Options x|
rror Lookup . (p—
I MFOATL Trace Tool AARIL L | Environment Sefings
Start Page | aer - @ b x || Salution Explorer 1% % General € Tabbed documents At startup:
Rk 5| Documents & MDI environment [Show Star Page =l
Syt Dynamic Help
Start Spyrt Fonts and Colors FresettWindow Lejout
e & Help
"
Spy* International Setings [ Show status bar
Get Started Spykt é‘l"gi’;’n 4 Solions 7 Animate environmeng tools
Spyr+ esterday Tasjk List Speed- +
ActiveX Conirol Test Container \Web Brawser [ Enable Command Window autogomplstion
Create GUID Project 23 Source Contral
Spyt+ 22 Text Editar Digplay |10 itenys in window menu
et L 13 Database Tools
Create GUID hSol.[F o [@co. | 21 Debugging Display |4 itergs in mast recently used lists
Spykt Fraperties 1 x 8 ;EQLEEE“”E' Dacked Toel Window Be haviar
G END = [ Windows Forms Designer [ Close buftan affects fotive tab only
Spy++ 8 “ 22 XL Designer [~ Auto Hide button aftdets active tab only
Create GUID
Spytt
Py ok | cancel | ke
External Toals. _
Customize ';I _ ’LI
g ™ options B H IE
Done | I Pady [ [
i# start]||[ee windowsApplica. . AP 12:00 PM #Astart]| [0 WindowsApplica... @5 1200 PM

Kl start Microsoft Visual —F Click Tools = Options.

Studio .NET 7.0.
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—E Click to select the MDI
environment radio button to
change the MDE window
environment to MDI.

B The Options window
appears with the Environment
folder open.
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S
m Two of the features that you will probably be Changes that you make to the Options window do
interested in changing are the fonts and colors not take effect until you click the OK button.
that appear in the parent window. Visual Studio Unfortunately, if you make a change that you did
.NET gives you a lot of control over how the not want to make and you cannot change it, you
visual elements on your screen appear in the must click the Cancel button (and lose any other
parent window. When you access the Fonts and changes you made), open the Options window
Colors option in the Options window, you can again, and make your changes.
change the font and color scheme for more than )
65 different elements that appear in a wizard.
The sample area displays how the element font
and type look before you apply them.
\ J
.
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3 Click to select the Fonts

and Colors attribute to
change the MDE window
fonts and colors.

B The Sample area shows
how different elements will
appear on screen.

A Click to select the Projects
and Solutions attribute to
change the file locations of
projects and project build
and run options.

You can change the default
location on your disk for all
projects in the Visual Studio
projects location text box.

Click OK after you finish
viewing and making
any changes.




MANAGE OPEN WINDOWS

he parent window is the area where you edit your

program by either typing in code or editing forms.

When you run your program, the changes you make in
the parent window will appear.

The parent window is comprised of several windows that
appear within it. The parent window displays documents in
one of two interface modes: the Tabs on documents mode,
which is the default interface mode, and the Multiple
Document Interface mode.

The Tabs on Documents mode presents document windows
in tabbed panes within the parent window. When you click
a different tab at the top of the window, the information for
that tab appears in the parent window.

The Multiple Document Interface mode presents document
windows one at a time in the parent window. You can
switch between document windows through the menu bar
much as you would if you switched between open
documents in a Windows word-processing program.

The windows that appear around the parent window
provide information that you need to work, but you can
also hide these windows automatically. The window titles
will appear as tabs at the edge of your screen, and the
window that corresponds to each tab does not open until
you move the mouse pointer over the tab.

MANAGE OPEN WINDOWS
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—E] Click the MDI
environment radio button to
select it.

—ﬂ Click OK to close the
Options dialog box.

—H Apply the MDI
environment changes by
34 closing Visual Studio .NET.

BB start Visual Studio .NET.
HF Click Tools = Options.

B The Options window
appears with the Environment
folder open.

i Click Window.

[ Restart Visual Studio .NET
and open a new Windows
application.

M The Form and VS Start Page
window entries appear at the
bottom of the Window drop-

down menu.
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One common error when you change between
the Tabs on Documents and Multiple Document
Interface modes is not saving your work before
you close Visual Studio .NET. The remedy is to
select File => Save, if you have a project open,
before you close Visual Studio .NET.

If you find it easier and faster to cycle through all
the tabbed panes in the parent window using a
keyboard rather than the mouse, all you need to

When you hide windows, the parent window
resizes to the maximum space available. If you
reopen a hidden window, the parent window does
not resize. You can fix this by clicking the Auto Hide
icon in the affected window again.

do is hold down the Ctrl key and press the Tab
key to move to the next tabbed pane. You can

Documents or Multiple Document Interface
mode.

use this keyboard method in either the Tabs on
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—ﬂ Click the Auto Hide icon

in the Solution Explorer title
bar to change the appearance
of the Solution Explorer
window.

M Tabs appear to the right of
the Solution Explorer
window. Moving the mouse
pointer over each tab opens
the associated window in
place of the Solution Explorer
window.




OPEN A PROJECT

isual Studio .NET places your C# program and related

files, such as binary files, within a project. When you

open a project, Visual Studio .NET opens all of the
project components so you can edit and run your C#
programs. When you start Visual Studio .NET you can open
an existing project in one of two ways: from the Start page

or from the File menu option.

You can open a project file from any directory on your
computer or your network. As with other Windows
software programs, such as Microsoft Office, you can open
files within commonly-used folders including the default
My Projects folder and your Favorites folder.

OPEN A PROJECT

You can also change your default directory within the MDE
window so you can save and access files from that
directory. When you change your default directory before
you create your first C# program, you will save the time it
takes to move all your programs to that new default

directory.

The Look in field contains a directory tree so you can
navigate throughout your computer and/or network file and
directory structure. After you select the directory in the
Look in field, the Open Project window displays the

directory files.
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Kl click Start = Programs =
Microsoft Visual Studio .NET
7.0 & Microsoft Visual
Studio .NET 7.0.

B The Start Page appears.

—H Click the Open Project
button.

B The Open Project window
appears.

—B Click the History icon.

B All the programs you
worked on recently appear.




WORKING WITH VISUAL C# BASICS

If you install the Visual Studio .NET upgrade over
an older version of Visual Studio with its
directory structure, Visual Studio .NET will move
your existing project files to the default Visual
Studio Projects folder on your computer without
affecting the files in any way. However, you
should back up your files before you install
Visual Studio .NET in case you run into any
installation problems. Of course, you should also
back up your project files to another media, such
as a Zip drive or tape drive often in case of
serious computer trouble.

When you open Visual Studio .NET, the VS Home
Page displays a list of recently modified projects at
the top of the page. The most recent project you
worked on appears at the top of the list. You can
open a project in the list by clicking the project title
link in the list. If you are uncertain about when you
last worked on a recent project, the list contains the
date and time the project was saved.
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& click an application file
in the list.

Note: If you leave your mouse
pointer over the filename, the
directory location of the file will
appear in a pop-up box.

—H click Open.

B The program code appears
in the parent window.
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C#

VIEW THE MAIN METHOD

he MDE window automates some code generation so program cannot run, so no matter what type of C# project
you can better use your time writing the meat of you want to create, the MDE window will always include a
your code. skeleton Main method — a Main method that does not

have any functional code within it.
After you create a new C# program, the MDE window

creates the basic structure of your program based on the The default state for the Main method is void — the
program you want to create. For example, if you create a method returns no values of its own. Instead, the method
console application, then the MDE window will create one processes the code within it. For example, you can add two
class with a Main method included so you can perform numbers and output the result.

functions such as specify variables, perform calculations,

and output results on the screen. Depending on the type of project you create, the Main

method contains comments that tell you to replace the
The Main method is the block of code where you perform comments with the functional code.
many of your functions. Without a Main method your C#

IE E MAIN METHOD '
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Kl Click start = Programs = — Click New Project in the B The New Project window 4] Type a name for your file.
Microsoft Visual Studio .NET Start page. appears. L3 click ok
7.0 = Microsoft Visual LY Click the C | e )
Studio .NET 7.0. Ik the Lonsole

Application icon in the
Templates pane.

38




WORKING WITH VISUAL C# BASICS

. \
Apﬁ[y The Length property lets you test the Main method
k that contains the string arguments to see if the method
works as it should.
TYPE THIS: RESUL
using System; Please enter a
i g A
class Classl; numeric argument
{ The return statement
public static void Main(string[] args) is the last statement in
if (args.Length == 0) > the Main method and
{ returns the number 1
Console.Writeline("Please enter a numeric as the output.
argument: ");
return 1;
}
}
\ 7
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M The form appears in the I3 Click the View Code Scroll down the code M The Main method appears
parent window. button in the Solution window until you reach the that tells the application to
Explorer window. bottom. run the form.
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COMBINE PROGRAM TYPES

# categorizes the elements it uses, such as numbers

and characters, into types. These types include

predefined basic types, such as numeric and Boolean
types, and user-defined types that include structs and
enumerated types. Basic types include numbers and the
type the number belongs to identifies the kind of number it
is. For example, a number that is an integer can only be a
whole number in a range from -2,147,643,848 to
2,147,483,647. Integers cannot have decimal places;
numbers with decimal places belong in the decimal type.
You declare these types when you equate a number with a
variable, such as declaring that the number 5 is an integer.

As with other programming languages, C# requires that you
declare the correct type for its associated number.

Numeric types belong to the struct category that is one of
the two large C# type categories. The other is the
enumeration type. The enumeration type lets you specify a
list of constants and then assigns numbers to those
constants so you can select one of the constants for use in
your program. For example, you can specify months of the
year in an enumeration and then output a month on the
screen by calling the enumeration number associated with
that month.

COMBINE PROGRAM TYPES

* Microsoft Development Environment [design] - Start Pag; =S New Project X|
Eile Edit View Tools Window Help
- sl s o-c-8-B ) - @ D Project Types Templates 3
-0 o} | 5 [ s /default htm vt | {1 Visual Basic Projects v i rs B
Start Page | 1 x |[Soluton Explorer & X| 23 Visual C# Projects T @
= 3 Visual C++ Projects X\/mldows ch\ass \g/m?o‘ws
= 1 Setup and Deployment Projects ppica lorary ontrol
3 Other Projects %ﬁ @ﬁ
(3 Visual Studio Solutions ASP NET ASPNET  Web
Vieb A Wveb S Cont...
Get Started m —
e o recent projects found > l:l* @ IE*
= - Console | Windows — Empty =l
apen Project |[™ New Project | W Class .| A project for creating a command-line application
hs Proéerues 1 x ——
5 Mame ITypes
E ] ‘| Location: | CDocuments and SettingstAdministratoriby Document j Browse
Project will be created at C:\. \MAdministratorivly Documents\Visual Studio ProjectsiTypes
|— Fhore | OK I Cancel | Help
. I_'Ij  — = pa |
Ready | | | |
@start| [@2Microsoft D... 438 12:00 PM start| [@@Microsoft D... <380 12:00 PM
Kl Click start = Programs = 1 Click New Project in the B The New Project window 4] Type a name for your file.
Microsoft Visual Studio .NET Start page. appears. L3 click ok
7.0 = Microsoft Visual Ic :

Studio .NET 7.0.
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—E] Click the Console
Application icon in the
Templates pane.
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a { )
Apli[y You can determine the value of your constants by assigning
it constants to the first enumeration element.
using System; The Wednesday enum
public EnumClass value is 3
{
enum WeekDays {Mon=1, Tues, Wed, Thurs, Fri, Sat,
Sun}
public static void Main()
{
int x = (int) WeekDays.Wed;
Console.WriteLine ("The Wednesday enum value is
{0}, x);
}
}
. J
% Types - Microsoft Visual C£NET [design] - € EIES
Eile Edit View Project Build Debug Tools Window Help Added numbers are 14003
-2 M . , Debug S » Strings are a common value type.
Start Page Class1.cs‘ qpx
I§'§Type§ Class1 j |é°Mam(5trmg[] args) j

(- namespace Types
{
S// <summarys
/// Summary description for Classl.
/7 </ zummary>
class Classl
{
static void Main{stringl] args)

{

int a = 3;

double b = 1.4E+4;

string ¢ = "dtrings are a common value type.";
Console.WriteLine {"Added numbers are {0}",ath);
console.WriteLine tcf ;

+

\ -
< | »

Ready | [Ln1s col 32 ch23s | W
start||[@2 Types - Mic... 3B 12:00 PM
B The Classl.cs code [ Delete the comments E Run the program by El save the program as the
appears in the parent window. | within the Main method. pressing the F5 key. filename.
Note: You can make more room = 7| Type the code that B The combined numeric
for your Start page by clicking defines some numeric and types and string types appear
and dragging the right edge of string types, adds the numeric  on the screen.
the Start page until you reach the types, and outputs the result.

maximum Size for the Start page.

H




C#

ADD REFERENCE TYPES

# categorizes elements refer to data elsewhere in a

program as reference types. Reference types let

you access data that you need within different places
in your program. For example, you may have several blocks
of code that need to refer to the boiling temperature of
water.

The reference type category contains several smaller
categories including declarative and built-in types.

Declarative reference type elements include classes,
interfaces, and delegates. These elements contain values
and code that performs certain functions such as
arithmetical operations.

Built-in reference types include objects and strings. An
object is a collection of data and functionality. For example,

an object can be a variable with a value assigned to it, such
asx = 1.

A string is a collection of characters for displaying output on
screen. With string reference types, you can compare the
values of the strings using the Visual C# equality operators —
the == or =! operators — or other operators such as the
additive operator, the plus sign, +. For example, you can
define two strings and see if they are equal as shown
below:

string a = "Tigger"

string b = "is a cat."

Console.WriteLine ( a + b );

The above code block would return with the output
Tigger is a cat.

ADD REFERENCE TYPES

*#-Microsoft Development Environment [design] - Start Pag:
Eile Edit W¥iew Tools YWindow Help

- sdd i -8B - @ 2 Project Types: Templates [8 i
« = O [ Qo vs/defaulthtm ~|lot 3| 01 Visual Basic Projects B LY =
' 23 Windows  Class  Windows
Start Pa e‘ 4 b x || Solution Explorer 1 x 3 Yisual C# Projects
g = (3 Visual C++ Projects Applica Library ~ Cortrol
= : gter:up ;nd Dtep\oyment Projects %‘ﬁ @ﬁ .3}#
el ASP NET ASPNET  Web
isual Studio Solutions Web A Web S Cont
Get Started m | = =
Norrecent projects found Consols | Windows — Empty
= pplica Service Project =l
: : % Solutio.. | 3 Class
“@pen Project ‘ New Project I = | A project for creating a command-line application
IS Proéernes 4%
j Name: IReference
Location |C \Documents and Settings\administratorivly Document j Browss..
Project will be created at G\ \Administratorivy Documentsivisual Studio Projects\Reference
- Fhore oK cancel | Hel
4 | > I s I | o
Ret I I | |
@start| |[@Microsoft D... B 12:00 PM start| [[@2Microsoft D... 4BE 12:00 PM

Kl Click Start Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.
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—H Click New Project in the
Start page.

B The New Project window
appears.

—B Click the Console
Application icon in the
Templates pane.

(4] Type a name for your file.

A click OK.
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~

You can reverse the boxing process by using a process called
unboxing. Unboxing converts an object to a value type. When
Visual C# unboxes an object, it checks the object instance to
make sure that the instance is the boxed value of the given value
type (such as an integer), and then Visual C# copies the value of
the instance into the value type variable.

A

using System; The unboxed value is
public BoxClass 11.
{
public static void Main()
{
int TiggerAge = 11;

object box = TiggerAge; // boxes the TiggerAge
value

int UnBoxedAge = (int)box; // Unboxes the

value

Console.WriteLine ("The unboxed value is {0}",
UnBoxedAge) ;

}

. Reference - Microsoft Visual C#NET [design =R
File Edit View Project Build Debug Tools Window Help Strings are the most common types of reference types.
P-h-2E@ ¥ &-5 ) Debug M)
Start Page Classt.cs| b x
|§§Reference.0\asm j |E'i°Mam(strmg[] args) j

[Flnamespace Reference x
{
S <summary>
/// summary description for Classl.
A7 </summary>
class Classl
{
static void Main{string[] args)

{

string One = "Strings are";

string Two = " the most common ”;I

string Three = "types of reference types.";
Console . WriteLine (Cne+Two+Three) ;

Al | ]

Ready ”

[[tn13 col 46 cha7 | W

Astart| [@2Reference -...

38 12:00 PM

M The classl.cs code
appears in the parent window.

B Delete the comments
within the Main method.

= 7| Type the code that
specifies strings and
concatenates them.

E Run the program by
pressing the F5 key.

B The concatenated string

appears on the screen.

B save the program as the
filename.
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ADD OPERATORS

our program cannot operate without operators, which

are mathematical symbols that perform a wide variety

of functions. These operators compare, combine, and
contrast values so your program can make choices. For
example, your program can refuse to perform a particular
action if a user-entered value such as a password is not the
same as a stored password in a program.

C# places operators into sixteen different categories. Some
operators calculate arithmetical algorithms such as number
addition and subtraction. Some arithmetical operators let
you control calculation overflow errors, such as divide by
zero errors, that can cause a program crash.

Some operators are logical — they calculate whether a
condition is true or not such as a user ID number matching
the ID number on file within the program. Other operators
are relational and determine whether a value is greater
than, equal to, or less than another value.

Other operators assign values to variables by using the
equals sign or a combination of the equals sign and another
operator. For example, if you have the arguments x = 1 and
x + = 6, then that is the equivalent of x = 1 + 6.

The most important operator of all is the new operator that
lets you create new objects, such as classes and variables, in

your program.

ADD OPERATORS

' Microsoft Development Environment [design] - Start Pag

Eile Edit WYiew Tools Window Help
H-E-cldd@ iR o-a-8-B
= 9 [ c|a &b vsi/defadthim

v @ .
v et A

Start Page ‘

q4bx

Solution Explorer 1 x

Mo recent projects found

open Project [ New project | R soltio. [Z Class |
hy Properties 1%

TNew Project x|
Project Types Templates:
{1 Visual Basic Projects == = =]
23 Visual C# Projects Windows  Class  Windows
[ Visual C++ Projects Applica Library ~ Contral
: gf;up ;nd Dfployrﬂent Projects %‘# [@g -
o ASPNET ASPNET  Web
fsualsilo soldtens WebA.. WebS.. Corl.
B 3
(oI ELIEW Vindows  Empty
Applicatio JREENIsI] Project =l

A project for creating a command-line application

Name I Operators

Location

| C\Documents and Settings\Administratorihly Document =]

Project will be created at C:\.. \MAdministratorivly DocumentsiVisual Studio ProjectsiOperators

Browse:

- Fhore ok Cancel | Help
« I;llI | —— = I | ol |
Ready | | | |
iAstart||[@zMicrosoft D... 4380 12:00 PM sRstart||[@2Microsoft D... 4380 12:00 PM

n Click Start = Programs &>
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.
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—E Click New Project in the
Start page.

B The New Project window
appears.

—E Click the Console
Application icon in the
Templates pane.

H Type a name for your file.

3 click OK.
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Visual C# gives you the ability to overload operators. You
can create your own operations when one or both of the
operands are of a user-defined class or struct type.

A

using System; Multiply Value: 30

class Multiply {
int number;
public Integer (int number) {
this.number = number; }
public static Multiply operator * (Multiply x, Multiply y) {
return new Multiply (x.number * y.number); }
class Output {
public static void Main() {
Multiply a = new Multiply(3,5);

Multiply b = new Multiply(1,2);
Console.WriteLine("Multiply Value: {0}", (a * b)); }

5
x

‘¥ Operators - Microsoft Visual C#NET [design
File Edit View Project Build Debug Tools Window Help

H-E-E & Bz » Debug - |
Start Page Classt.cs| abx
|§¢Operators.C\ass1 j |a°Mam(3trmg[] args)

Bl

EE@‘jE l—v—IggM§<v

using System;

[ namespace Operators
{
J/// <summary>
/7 summary description for Classl.
S/7 </summary>
class Classl
{
atatic void Main{string[] args)

{

int u = 1;

int w = 10;

int = = 20; . e

int y = 30;

int z = 40;
console.WriteLine (utw-x*y/z) ;

| : | o]
Ready ” ”

@start| [@zOperators -... 38 12:00 PM

M The classl.cs code il Type the code that E Run the program by El save the program as the
appears in the parent window.  specifies integer values and pressing the F5 key. filename.
combines them using four

arithmetic operators. B The concatenated string

B Delete the comments
appears on the screen.

within the Main method.
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INSERT ATTRIBUTES

# provides attributes so you can specify additional

information about the functionality of a string of

code. For example, you can add an attribute to a
string of code that points to another file for the program to
open or to a type in another program.

your C# program encounters an attribute for accessing an
external file, such as a text file, the file will open when you
and your users access that string of code.

Ci# contains three reserved attributes: AttributeUsage,
which decribes how a custom attribute class is used;
Conditional, which marks a conditional method; and
Obsolete, which marks a piece of unusable code. You can
also create your own custom attributes by definining an
attribute class. C# gives you the building blocks of attribute
creation by deriving all custom attributes from the built-in
System.Attribute class.

Attributes retrieve information by using the reflection
process. When your C# program runs, the attributes obtain
information about program assemblies — the collection of
types used in your program — and the types within those
assemblies including classes, interfaces, and value types.

When your C# program encounters an attribute in a string
of code, the program invokes the attribute. For example, if

INSERT ATTRIBUTES '

" Microsoit Development Environment [desigh] < Start Pa mEE N ot x
Eile Edit WYiew Tools Window Help
GA-Ba-cdd@ iR v-«-E8-B - @ 2 Project Types Templates

{1 Visual Basic Projects E= 2] =l
3 Visual C# Projects Windows  Class  Windows
(3 Visual C++ Projects Applica Library  Control

= 000 9 Eb vs/defauthtm L B AP
Start Page | 4 b % || Selutien Explorer 1 x

== (3 Setup and Deployment Projects %‘g @ﬁ ek
- Smer‘g@sdz o ASPNET ASPNET  Web
isual Studio Solutions Web A Web S Cont
Get started m st [ I
Mo recent prajects found [THEEY Windows  Empty
n 1 LYIILENL) Service Project =l
- ; 16 Solutio. .| # Class
Open Project | New Project = A project for creating a command-line application
hs Proéerhes 1 x ——
j Name I Affributes
Location |C.\Document5 and Settings\Administratorvly Document j Browse...

Project will be created at C:\.. \VAdministratority DocumentsiVisual Studio ProjectsiAttributes

= Fhore oK Cancel | Help
i

. | ;lﬂ ——— o |
Fedy I I | |

start| [@zMicrosoft D... 438 12:00 PM start|[@zMicrosoft D... 43 12:00 PM

Kl Click Start = Programs = 1 Click New Project in the B The New Project window 4 Type a name for your file.

Microsoft Visual Studio .NET Start page. appears. .
7.0 & Microsoft Visual LB click th I A click oK.
Studio .NET 7.0. Click the Console

Application icon in the
Templates pane.
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built-in method called GetCustomAttributes. The
GetCustomAttributes class returns those custom
attributes as an array of objects that you can view in
your program output.

Apﬁl}[ The Visual C# reflection system comes in the form of a

TYPETHIS: RESU

using System; The custom attribute is

[Obsolete] . System.ObsoleteAtt
class GetAttribute ribute.
{

static void Main(string[] args) >

{

Type X = typeof (GetAttribute) ;

object[] xget = x.GetCustomAttributes();
Console.WriteLine(“"The custom attribute is:”);
foreach (object y in xget)

Console.WriteLine (y);

% Attributes - Microsoft Visual C#NET [design] - Class1.cs % Attributes - Microsoft Visual C#.NET [design] - Class1.cs EE
File Edit View Project Build Debug Tools Window Help File Edit ¥iew Project Build Debug Tools Window Help
-t SHO 3 ERE|o- o8-8, Dy Ml 2 - HE s B8 oo BB, Debg | z
Start Page  Classt.cs| ab x| x| Start Page Classt.cs| ab x|k x|
|%Attr\butes Class2 j |§‘Mam(strmg[] args) j |%Aﬁr\butes Class2 j |§‘Mam(strmg[] args) j
#define Trace = = [Conditional ("Trace"} ] = Sa
[Jusing System; ol =] public static vold Output(string output){

Lu:;ing gystem.Diagnostics; Console.WriteLine (output): }

T

2R G B =

TEAREAN A =

[Flnamespace Attributes = public class Classz |
{ = static void One( )
=] public class Classl | {
[Conditional {"Trace") ] classl.output("I'm in Classl now.");
= public static woild output({string output){ }
Console.Writeline{output); } =] static void Main(string[] args)

)
public class Classz |
static void one( )

i

{

Classl.output("I'm in Main first."):
one( );

Classl.Output{"I'm in Classl now."};

}
static void Main(string[] args) I
P = =

1 | _»l_l 1 | ]

Ready | [thaa cd 10 cha [ W Ready | [th a1 col 10 cha [ W

fstart| |[e2 Attributes -... 43080 12:00 PM start| |[e2 Attributes -... 4388 12:00 PM

M The classl.cs code (7 Type the preprocessor E Remove the comments B Type code that outputs a

appears in the parent window. and additional System within the Main method. string from the Main method

[ Delete the summar namespace at top, the class and then gives permission to
Y to output data, and the output access the one method.

description code for Class1. statement for the first method.

[CONTNUED| =
47
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INSERT ATTRIBUTES

necessary building block for creating custom

attributes. The other two attributes provide common
attribute functions in C# programs: making a method
conditional and marking a string of code that is obsolete.
For example, you can set an attribute that will run a method
only if the user-entered password matches the password in
your program.

C# provides three built-in attributes. One provides the

The AttributeUsage attribute lets you define where you
can apply your attributes. Visual C# contains built-in
attribute values called AttributeTargets that let you
determine what elements should include the attribute, such
as a class.

INSERT ATTRIBUTES (CONTINUED)

The Conditional attribute lets you determine whether a
string in your program will let a method execute. The
Conditional attribute looks for a preprocessing identifier,
such as input from the user, that tells the program whether
it should execute a particular method or skip the entire
method.

The Obsolete attribute lets you mark a section of code as
that not to be used. You can set the Obsolete attribute to
display a message when you encounter the code in your
program (which is the preferred method so you can inform
users about other options), or as a Boolean false attribute
that will generate a compiler warning when you access that
part of the program.

. Attributes - Microsoft Visual C£NET [design] _=] ¥
File Edit View Project Build Debug Tools ¥indow Help

B-O-cEHE S BB 8- » Debug -

Start Page Classt.cs | abx
[%¢ Attributes Class2 | [s*one) =

public class Class2 | —
-] static void One{ )

{

Classl.output ("I'm in Claﬁbl now. ") ;

r +
[Obsolete ("You're going the wrong way.", true)]
static void OldMethod{ } {Conscle.WriteLine("Oops!™);}
static vold NewMethod({ } {Conzole.WriteLine("Much better."):}
static void Main{string[] args)

{

nEnEm:

Classl.Cutput {"I'm in Malin first."):

onefl };
NewMethod { ) ;

r +

Ready | [tn1s col 39 chao

Bl | A0 |
|

imstart| [z Attributes -... 43 12:00 PM

8 Add the Main method
code that calls NewMethod.

m Add the Obsolete
attribute code within Class2.

48

I'm in Main first.
I'm in Class1 now.
Much better.

& Run the program by
pressing the F5 key.

B The Main method string
appears first followed by the
One method string and the
NewMethod string.
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{ N\
Amg[ The AttributeTargets class not only lets you specify
H the attribute target for an assembly or module but also
for classes.
TYPE THIS:
using System;
[AttributeUsage (AttributeTargets.Class) ]
class information Info : SystemAttribute
{
public Info(string name) ;
}
The AttributeTargets.Class argument within
the AttributeUsage attribute tells your program
that the program attributes apply to a class and not to
any other target.
\. J
.
. Attributes - Microsoft Visual C#£NET [design] - Class1.cs* EES * Attributes - Microsoft Visual C#.NET [design] - Class1-cs ERES
File Edit Wiew Project Build Debug Tools Window Help File Edit VWiew Project Build Debug Tools Window Help
- SHO|$RE o -8B ) Debug e | @S H@| S RB - -8B ) Debug M)
Start Page  Class1.es?| ar x| x| Start Page  Classt.cs| b x| x|
|“'¥At[r|butes.C\assQ j |§‘Mam(strmg[] args) j |“'¥Atlmbutes.0\5352 j |§‘Mam(5trmg[] args) j
J =
E public class Class2 { = j" I public class Class2 | = j"
= static void One( ) & = static void Onef ) &
{ (
Classl.output ("I'm in Classl now."); E Classl.output ("I'm in Classl now."); E
r + + J
_> [Obsolete ("You're going the wrong way.", true)] [Obsolete ("You're going the wrong way.", true)]
] static void ©ldMethod( } {Console.WriteLine("Oops!™);} = static void ©ldMsthod( ) {Console.WriteLine ("Oops!");:}
E static void NewMethod({ } {Console.WriteLine ("Much better."):} 3 = static void NewMsthod{ } {Conzole.WriteLine{"Much better."):} < L
= static void Mainistring([] args) ﬂ K| L'_I ﬂ
{ Task List - 1 BUId ErTar task shown (fitered 1 x
Classl.Output{"I'm in Main first.");: % Tarsls‘ Desi\png AT %
ﬁg’m Click here to add a new fask
T } tg Affributes. Class2. OldiMethod()' is obsolete: 'You're going the wrong way.' |
= }
}
L Ll
kil | ] < | ’
Ready [ [t 2a col 16 ch7 [ fms Ready [ [Ltnzo col 25 ch 1o [ [ms

start||[@2Attributes -... 4380 12:00 PM

start| [ez Attributes -... ¢IC3 12:00 PM

=13} Change the NewMethod & Run the program by EE save the program as the
code in the Main method to pressing the F5 key. filename.
OldMethod.

B The obsolete method
prompts the Task List to report
that you are going the wrong
way.
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ENTER CLASSES

lasses provide the functionality your C# program Before you add the class in thg Add Class W_izard, you have
needs to perform its tasks. Three types of members to tell Visual C# to add a class in the Class View window.

When you add a class in the Class View window, the Add
Class Wizard appears so you can enter the class
information. After you enter the information, the class
code appears in the parent window.

comprise a class: data members, such as user-
entered fields; function members that include methods,
properties, and operators; and type members such as value

types.

Visual C# lets you add classes using the Add Class Wizard. The Solution Explorer window in the MDE window provides
This three-page wizard asks you questions about the types the most direct way of adding a class to your project. When
of classes that you want to add, and after the wizard you add a clas§ into the Solutlon Explorer tree, thg c!ass
finishes, Visual C# enters the class types in your program code appears in the parent window so you can edit it. The

automatically without making you put in the extra work of class does not, however, have as many elements defined as
defining the classes in code. if you created a class using the Add Class Wizard.

ENTER CLASSES '

*. Microsoft Development Environment [design] - Start Pag INEIES X
Eile Edit ¥iew Tools Window Help
E-fa-SH@ iR o-a-E8-B - Project Types Templates E
% 0[a Q@ mE vs/defaut him et oa|a @ Visual Basic Projects = . i 4
4 Visual C# Projects Windows  Class  Windows
Start Page | 4> x ﬁo\unm Expiorer 3+ x 2 Visual G+ Projects Applica Library  Cantrol
=] = : g:ﬁup Snd D?p\oyment Projects %‘4 @ﬁ
v erl Srt‘”jc Ss L ASPNET ASPNET  \Web
Isuzl udio solutions Web A Web S Cont
e s [ B 5= = I
Mo recent prajects found [TITICY Windows  Empty
n 1 LYIILENL) Service Project =l
i i e Solutio. .| ZF Class
Open Project ‘ New Project I = ! A project for creating a command-line application
hs Proéernes 1 x ——
- MName I Classes
] 4i @] Location: | C\Documents and Settings\admiristratorihy Document -] Browse.

Project will be created at C:\.. \Administratorivly Documents\Visual Studio ProjectsiClasses.

= FMore oK Cancel | Help
R

. | _»l:I  — =1
Reedy | | | |

Astart| [@2Microsoft D... 38 12:00 PM Start| |[@2Microsoft D... <3 12:00 PM

Kl Click start = Programs = — Click New Project in the B The New Project window 4] Type a name for your file.

Microsoft Visual Studio .NET Start page. appears. .
7.0 & Microsoft Visual LB click th I A click ok.
Studio .NET 7.0. Click the Console

Application icon in the
Templates pane.
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S
EX&E The Add Class Wizard converts your summary comments

into XML documentation, but you can also add summary
comments directly into your program code.

using System; /// <summary>

/// The summary declaration for this class.

/// </summary>

class Classl

RESUL

The summary does not display on your screen, but when
you or someone else displays the code for the program,
the comments appear within the code.

% Classes - Microsoft Visual C#.NET [design] - Class1.cs % Classes - Microsoft Visual C#.NET [design] - Class1.cs _ =] X]
File Edit View Project Build Debug Tools Window Help File Edit View Project Build Debug Tools Window Help
- - SHE % B o o8-8 ;Debug - > [@-e-sEe i eRe|o- o8-8 ) Deug ) »
Start Page Classt.cs| abx Start Page Classt.cs | 4%
|§§Classes Class1 j |§‘Mam(strmg[] args) j ‘ ‘ o ‘ = |§§Classes Class1 j |é‘Mam(strmg[] args) j ‘ o ‘ =
5 ing Sveiem: —| @ Solution 'Classes' { 5 ing Svelem: & Solution 'Classes' {
g system 21|&- @ Classes hlliting B FM] Classes I
[Fnamespace Classes @ References [Fnamespace Classes £ Build
{ ) Assembly | nfi { Rebuild
fF7 <sunmary> @ 47 <summary> 51 Add News ltem Add »
/// summary description for Classl. /// dummary description f| add Ex;ting ltem.... Add Reference
S </ zummary S/7 </ zunmary>
class Classl N IR claszs classl New Folder Add Web Reference
{ BSolut[F Clas | { Add Windows Form Set as StartUp Project
Ttatlc void Maini{string[] args}) I@ Ttatlc woid Main(stri| Add Inherited Form. . Debug N
/r Classl.cs File Pﬂj 7/ 3 Add User Control H | Save Classes
// ToDo: Add code to start application here 4 “ /¢ ToDO: Add code Add Inherited Control B5 | Unclo Check Out. .
4 5 Advanced B 7/ Add Component.. G| Got Latest Version
) ) Ruild Action  CeT : } Add Class N B | Paste
, _||Advanced , I % | Remove
- Rename
o | L'_I < | e
=l ropertes
Ready ” ” Ready H ” b
Astart| [z Classes - M... <380 12:00 PM start| |[@2Classes - M... /300 12:00 PM
M The default class1 3 Right-click the Classes I click Add.
appears in your code in entry in the Solution Explorer LY Click Add Cl
8 8 IC ass.
the parent window and the window.

Solution Explorer window
also highlights class1 in
the tree.

CONTNUED]
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ENTER CLASSES

fter you add your class name and its associated

filename, you must create a namespace. A namespace

organizes your Visual C# program so that it can
present your program elements to external programs
properly. A namespace is something like a box that you use
to contain your entire program elements in.

When you create a Visual C# program that is something
different than an empty project (such as a Windows
application), Visual C# creates the namespace for you
automatically and the namespace has the name of your
program. The namespace is the first thing that appears in

your program.

ENTER CLASSES (CONTINUED)

After you enter the namespace information, you can define
both the accessibility level for the class and the class
modifiers. The accessibility level lets you determine
whether your class can be accessed by all elements in your
program, and others, or accessed by certain components.
The class modifiers let you determine whether your class
will be a base class or a class that cannot be inherited by
another class.

After you add any comments and finish with the wizard, the
class code appears in the parent window already created so
you can concentrate on writing the rest of your program.

Add New Item - Classes x| % Classes - Microsoft Visual C#NET [design] - Class2.cs NEES
File Edit Yiew Project Build Debug Tools Window Help
Categories Templates -t e ERE=Y -SRI = » Debug ~ |
Local Project Items @ @ & Start Pags | Class1 cs Class2.cs| abx
Windows Class  Compo [P Classes. Class2 =] [eciass) =l "3 =]
Form Class using System; {# Build
: =Y 2 Rebuild
[Clnamespace Classes S0
User  Data Form Data Set { Fb Add Class... ol >

Control Wizard

s & =

XML File HML Code File

Schema
# =
Custom HTML Inherited
Control Page Form =

An empty class declaration

Narne: I Class2.cs

Start| [z Classes - M...

| Qpen N I Cancel | Help
53

#// <summary> W Set as Startlp Projsct _
/47 summary description for ClassZz. Debug )

S </ summary>

public class Class2 Save Classes

{ 83

public Class2z () [

! i £l | Sort Alphabetically
J/ ToDO: Rdd constructor logic here Sort By Type
I Vi | Sort By Access

} {% | Group By Type

= | Properties

J | oo

38 12:00 PM

start|| [@zClasses - M... 438 12:00 PM

M The Add New ltem -

Classes window appears.

Type the name for your
new class in the Name field.

0 Click Open.

12} Right-click the Classes
entry in the Class View
window.

] Click Add.
{7 Click Add Class.

M Your new class code
appears in the parent
window.

m Click the Class View tab.
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Apﬁ[y When you determine the class accessibility level, you can

determine whether the class will have elements that can only
be accessed by files in the same assembly. An assembly is like
a box that holds boxes containing your program components;
these components come in the form of files, such as a class
being stored in a . Cs file. You restrict access to the same
assembly by using the internal keyword.

internal class IntClass > When you tell your class that it has

{ o internal access, only the program

public int x = 5; components within the assembly

} box can access that class;
components in other assemblies
cannot.

\ J
0 al C# N [EIET . Classes - Microsoft Visual C#NET [design] - NewClass: HEES

Il e e e
Welcome to the C# Add Class Wizard !9 @-a-E S BE -8 » Debug ) »

This wizard adds 2 C class 1 your project Start Page | Class!.cs | Clags2.co NewClass.cs |

|“§C\asses MNewClass j |""NeWC\ass()
Class Options Class name: Namespace
JnerClass| Classes =l [[Inanespace Classes
File name; Arcess| { .
= ] =7 E— o e
Class modifiers: > A7/ </summary>
public clazs NewClass
& None {
© Abstract public NewClass ()
© Sealed {
//
Comment {// notation not reguired) // TODO: Add constructor logic here
[ 7"
}
}
¥
_ Finish | cancsl | b 4 | L|;

T T . Ready | [tna col 1 ch1 | [ms
|i@Start| [@2Classes - M. 4380 12:00 PM start| |[@2Classes - M... ¢35 12:00 PM
M The C# Class Wizard 15 Type a name for your M The C# Class Wizard kH Save the program as the
window appears. class in the Class name field. ~ window closes and your new  filename.

. . class code appears in the
—m Click Finish. pp

parent window.
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ADD COMMENTS TO CODE

# lets you add comments to your code so you can

remind yourself and tell others who view your code

what you have done. If you update your code,
comments can tell you what you did when you wrote that
string of code. Comments also tell others what you did to
the code in case someone else has to review or change
your code. In sum, comments show that you are a polite
programmer.

Like Java and C++, Visual C# indicates comments with two
forward slash marks (//). Visual C# also marks comments in
green and automatically adds comments to your code if you

create a new Visual C# project that is something other than
an empty project (such as a form or console application).
These comments provide information about what certain
code does and also include “to do” information about what
code you should add to the program skeleton.

If you have only a few words in your comments, you can
add the comments to the right of the code line. If you want
to say more, you can add multiple lines, although it is
usually a good idea to break multi-line comments out onto
their own lines so people can read your comments more
easily.

ADD COMMENTS TO CODE

" Microsot Development Environmen [desigh] = Start Pa WEE e proect X
Eile Edit WYiew Tools Window Help
B-f-@d =N - RA R <A » - @ 2 Project Types Templates TS
“ o ® DA e e R veidefathim et 4|4 01 Visual Basic Projects == T =]
£3 Viisual C# Projects Windows  Class  Windows
Start Page‘ 4b % SF\unom Explorer 1 x (3 Visual C++ Projeots Applica Library — Control
=] = : (S;;up ;nd Dfployment Projects %‘g @ﬁ gﬁ
o Vi S ASPNET ASPNET  Web
isual Studio Solutions Web A Web S Cort
Get started m m =
Mo recent projects found Console ROl Emipty
1 LYIILENL) Service Project =l
: : 4 Solutio. [ @3 CI
Open Project | New Project olutio..| %3 Clase .| 2 project for creating a command-line application
hs Proéerhes 1x| —
j Name IComments
Location |C.\Document5 and Settings\Administratorvly Document j Browse...
Project will be created at C:\.. Mdministratorivly DocumentsiVisual Studio ProjectsiComments
= Fhore oK Cancel | Help
< I;l_I —— = e
Resdy I I | |
start| [@zMicrosoft D... 438 12:00 PM start|[@zMicrosoft D... 4 12:00 PM

] Click New Project in the
Start page.

n Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

54

4] Type a name for your file.

B click OK.

B The New Project window
appears.

—ﬂ Click the Console
Application icon in the
Templates pane.




WORKING WITH VISUAL C# BASICS

Like Java and C++, Visual C# begins its comments
with the slash-and-asterisk combination (/*) and
ends comments with the asterisk-and-slash
combination (*/). However, there are some minor
variations. Java and C# have the same comment
structure, but C++ is slightly different. In case you
want to copy comments from your Java and/or C++
program over to your Visual C# program. Here are
examples of comments in Visual C#, Java, and C++.

VISUAL C# JAVA C++
// // //
/* comment */ /* comment */ /* comment */

* Comments - Microsoft Visual C#.NET [design] - Class1.cS _ =[x = Comments - Microsoft Visual C# NET [design] - Class1.cs®
File Edit View Project Build Debug Tools Window Help File Edit Miew Project Build Debug Tools Window Help
-t S EHE % BB - o E-E| ) Debug ) z ig-a-sdd| 2R 8-0 ) Debug -
Start Page | Classf.cs®| b x|l x| Start Page | Class1.cs* |
[&2 Comments.Class1 =] [e*Mmain(string[] args) =l =2 [&2 Comments. Class1 =] [a® Main(strinan aras) == a
= # 9 : =% \ .
using System; = using System; = Solution 'Comments' (1
S IER: B CIcomments|
[Flnamespace Comments [ namespace Comments (21 References
{ { 4 Assemblylnfo.cs
/44 <summary> /77 <summary> ] Class1 os
/// Summary description for Classl. /77 Summary description for Classl.
/4 </summary> /// </summary> b »
class Classl K3 class Classl 64 Solution._| 23 Class vi_|
{ I : [Fropertes & x|
static void Main(string[] args) static void Main(string[] args) Properties 1%
{ @ { Comments Project Prorj
decimal a = 2.236m; // The square root of 5|| decimal a = 2.236m; // The square root of 2| 4 \\
} [int b = 21Z; /% Fahrenheit B Misc
] ] * boiling temperature */ Project Fi Cormments.csp
} } Project F¢ CiDocuments o
= } I
_ i Misc
4| | 3 < | ’

Ready H H Ln 12

Col 55

cha7 | W

Ready

fstart| |[@2 Comments ..

3 12:00 PM

R StartHJ @ Comments ...

12:00 PM

M The Classl.cs code
appears in the parent
window.

B Delete the comments
within the Main method.

=7 Type a decimal value
with a two-slash comment
immediately afterward.

B The comment code color
turns green to differentiate

your comment from other

code.

= 8| Type an integer value and
a comment by placing /* at
the beginning and an */ at the
end of the comment.

M The comment code turns
green to differentiate your
comment from other code.

Note: When you finish typing in an
asterisk and slash, your comment
appears in boldface; this signifies
that you have a complete comment.

El save the program as the
filename.
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WRITE YOUR FIRST PROGRAM

programming in the MDE window, gives you

confidence in programming with C#, and provides the
enjoyment of seeing your first program compile. The Hello,
world! program is the ubiquitous first program that people
write no matter what programming language you write the
program in. Visual C# is brand new, so this task shows you
how to write a Hello, world! program so you can announce
your program, and Visual C#, to the rest of the world.

Your first program lets you become acquainted with

You can program your Hello, world! program in several
different ways, though this task shows you only one of
them. You can view all sample Hello, world! programs in the

Visual Studio .NET online help available in the MDE
window. See page 18 for more information about using
Visual Studio .NET online help.

You can also download the Hello, world! samples directly
from the Hello World Tutorial page in Visual Studio .NET if
you want to open and run them without having to type in
all of the variants yourself. After you compile the program,
the result appears in a hello.exe file that you can run
from Visual C# or by opening the file in Windows and
viewing the output in an MS-DOS, for Windows 9x and ME,
or console, for Windows NT or 2000, window.

WRITE YOUR FIRST PROGRAM

~157x]
Eile Edit View Tools Window Help

P-ta-cdd tBRo-=-8-B M) z
o @G @ mE vs/defaulthm MEI AP

Start Page | 4 » x |[Solution Explorer 1%

Get Started
No recent projects found

Ready H H

open Project [ New Project .| Bohiio [F Class |
IS Properties x| —
EEEl=

New Project x|

Project Types Templates FJ

{3 Visual Basic Projects e T |
3 Yisual C# Projects Windows  Class  Windows

23 Visual C++ Projects Applica Library  Control
1 Setup and Deployment Projects %‘, @# @*

(2 Other Projects

£ Visual Studio Solutions SSPNET ASDNET - et

Web A Web S Cont

ad  Ld —
(o LELIEW \indows — Emply
LYLILENS) Service  Project =
A project for creating a command-line application
Name IF\rst
Location |C ‘Documents and Settings\Administratority Document j Browise

Project will be created at C:h. \Administratorivy Documentsivisual Studio Projects\First

¥ More | OK N I Cancel | Help
by
A ||

iBstart|| [e2Microsoft D... 43IB0 12:00 PM

iBstart|| [e2Microsoft D... 4B 12:00 PM

Kl Click Start = Programs = “H Click New Project in the

B The New Project window 4 Type a name for your file.

Microsoft Visual Studio .NET Start page. appears. .
7.0 =& Microsoft Visual LB Click the | —H click OK.
Studio .NET 7.0. ick the Console

Application icon in the
Templates pane.
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)

Eij If you are used to programming in C or C++, you will
notice some changes in the Visual C# code, including
the following:

® The program does not use a global Main method.

e The program does not support methods and
variables at the global level, instead containing
those elements within type declarations such as
class and struct.

* The program does not use : : or -> operators. The
former operator does not exist in Visual C# and the
latter has limited use.

® The program uses a period (.) in compound names,
the most common of which is Console.WriteLine.

* Because the declaration order is not significant in a
Visual C# program, forward declarations do not
exist.

e The program does not import text by using
#include.

e Visual C# eliminates some inter-language barriers;
for example, the Console class can be written in
another language such as Visual Basic.

. J
%% First - Microsoft Visual C#.NET [design] - Cla _ =X
File Edit View Project Build Debug Tools ‘Window Help Hello, world!
B-a-sEHE S BE o =l » Debug ~ @ >
Start Page  Class1.cs| av x| x|
|§'3F\r5t Hello j |§°Mam(5trmg[] args) j Look]
using System; B n -
[Fnanespace First Filter
{ [vie]
] /7 <summarys
/// summary description for classl. Hex
J// </summary> {TL_I
] class Hello e ™
{ [
static void Main(string[] args) DJx—
|Console.Wr1teLlne("Hello, world!") ;l ,_;I
'
} |
}
_
4 | o
Ready | [tn12 col 48 ch3g [ s
imstart|| [ezFirst - Micr... 38 1200 PM
M The Cclass1 class appears I Delete the comments El run the program by i save the program as the
in the parent window. from the Main method. pressing the F5 key. filename.
I3 Rename class1 as = 8 Type the M The Hello, world! text
Hello. Console.WriteLine appears.

statement that announces
your program to the world.
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ENTER XML DOCUMENTATION

fter you document your code and compile it, C# program into an XML file that can then be shared on the
A automatically changes that code into Extensible Internet or on your company lntranet. using your Internet
Markup Language, XML, format. XML comments browser, provided that your browser is XML-capable.
let you pass those comments easily if you want to share However, the job of processing the XML fi!e so that it can
them with others, such as on a corporate Intranet, for create XML documentation is up to your site Webmaster.
feedback.

XML documentation in your program starts with three slash
XML is a cross between HTML, Hypertext Markup Language, marks, ///. Visual C# also includes 14 built-in XML tags for

and the more powerful SGML, Standard Generalized user documentation such as the <summary> tag. Visual C#
Markup Language. XML contains greater flexibility than processes the XML tags on types and type members such as
HTML but XML is not as hard to learn and use as SGML is. classes, and that is why you will see some XML

documentation when you view the code in a Visual C#
XML is the default documentation language for Visual project, other than an empty project, that is.

Studio .NET. You can compile the XML comments in your

ENTER XML DOCUMENTATION '

*Microsoft Development Environment [design] - Start Pag: NEIES New Project x|

Eile Edit ¥iew Tools Window Help

H-a- s e o8 » [P D Project Types Templates W

= 004 @ mE vsidefaulhtm vier 4|a, {1 Visual Basic Projects == o = =
£3 Visual C# Projects Windows  Class  Windows

Start Page | 4 b % || Soluton Explorer 1 x Applica...  Library  Control

3 Visual C++ Projects
(3 Setup and Deployment Projects %g @ﬁ et

(3 Other Projects
3 Visual Studio Solutions C\iPDIXET CVS;IEET Cv:rib
et Startod B = e
Mo recent prajects found [Trery Windows  Empty
munity 1 LVILENTY Service  Project =l
open Project ‘ New Project N I W Class ‘ A project for creating a command-line application
hs Properties x| ——
| Name IXML
E & ‘l Location: | CADocuments and Settings\Administratorivy Document j Browse.
Project will be created at C:.. \Administratorivly Documents\Visual Studio ProjectsiXhL
= FMore | oK I Cancel | Help
. I_»l:I —— . =T
Resdy I I | |
i#mstart| | [@zMicrosoft D... 3B 12:00 PM yAstart| [z Microsoft D... 3 12:00 PM
Kl Click start = Programs = — Click New Project in the B The New Project window 4] Type a name for your file.
Microsoft Visual Studio .NET Start page. appears. L Click Ok
7.0 = Microsoft Visual LY Click the C | e )
Studio .NET 7.0. Ik the Lonsole

Application icon in the
Templates pane.
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N
You can also use the slash-and-asterisk
combination — /* and */ — just as you do
with Java and C++ if you prefer doing so.
using System;
/* This is a comment about the following class. */
public class Classl;
As with Java and C++, remember that the
asterisk always appears immediately before
and after the comment text.
| J/
:
% XML - Microsoft Visual C#.NET [design] - Class1.cs* =R % XML - Microsoft Visual C#.NET [design] - Class1.cs* _ =] X]
File Edit View Project Build Debug Tools Window Help File Edit View Project Build Debug Tools Window Help
P SHO $R@ o -8B ) Debug L) @S HE $BRB oo 8-B ) Debug - 2
Gtart Page Classt.cs®| ab x| x| Start Page  Classt.cs® | 4 x
|§§XML.C\5551 j |é°Mam(strmg[] args) j d |§§XML.C\5551 j |é°Mam(strmg[] args) j
ng System; Z ;é using System; Z
[Flespace XML A namespace XML
{

/7 <summaryr /77 <summary>
/// This is a test of XML commentary. > /// This is a test of XML commentary.

A7 </ summary> S/7 </ zunmary>
class Cclassl class Classl

i {

A4/ <summary>

747

/7 </ summary>

— /// <param name="args"></param>
static woid Main(string[] args)

i

/77 <summary>

[/// The <crMain</c> method is in the <crClassl</c> class.[]
S/ </ 3unmary>

/// <param name="args"></param>

static void Main(string[] args)

{

LJX 5

/7 I

/7 TODO: Rdd ecode to start application here = // ToDC: Rdd code to start application here
. - ! o i v | 5]
REady [ [[tnaa col 13 ch7 [ |ms Ready [ [tnaa cols6 chso ||

Bstart| [e2xML - Micr... 30 12:00 PM

start| @2 XML - Micr... <300 12:00 PM

Replace the summary B The summary XML tags 1 Add the <c> XML tag for B Type your comment text
comments with your own and the ancillary param tag denoting code. with your code text between
text. appear automatically. (e llosfing <</ o the <c> and </c> codes.

= 7| Type three slashes (/) appears automatically. i save the program as the
before the Main method in filename.

your text.
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ACCESS DOCUMENTATION

sources of help so you can get the answers you need

The MDE window gives you access to many different
quickly and get back to programming.

These sources include online text files that provide help and
online resources from the Microsoft Web site. The online
help files and Web pages appear directly within the MDE
window so you do not have to close the MDE window and
open a new one.

Visual Studio .NET installs online help as part of its
installation process. You can access these files directly from
the MDE window menu bar. Visual Studio .NET groups

these files by topic so you can find what you want easily. If
you need more powerful search features, you can search by
keywords and other criteria such as limiting results to Visual
C# topics. When you view a help page, it appears in the
parent window as another tab so you can switch between
your help page and C# program.

When you view the online help features, those Web pages
appear in the parent window as well. You can navigate
these pages just as you would in a Web browser so you can
find the information you want. The MDE window also
includes a built-in online search feature so you can find
what you need online more effectively.

ACCESS DOCUMENTATION

% Microsoft Development Environment [design] - Start Pag;
Eile Edit View Tools Window Help

% Microsoft Development Environment [design] - Start Pag
Eile Edit Yiew Tools Window Help

B--cd@| i malo-o-8-8 , -

INEIES

W-a-cdd|ibeo-~-8-B|, M
= @@ Q6B vsi/defaul htm A A -
Start Page | 4+ % | Solution Explorer 1 x

Get Started

o recent prajects found

| @ Solutio..| F Class . |

Open Project ‘ New Project
Properties 1 x
[5E]4i [=]

: gl

[ [

Start Page‘ 4bx

Wisual C#
(no filter)
Flatform SDK

Fe{uisual C++ and Related
Enterprise Servers
Internet Development
Wisual C# and Related
\isual Basic and Related

yvisual Studio

isual Studio and Related

Development Resource -~
r kits, guidelines for hardware and
tibility testing, how-to guides, and
you build device drivers for
Sam'\es < Erating systems including Windows =
P andWindows 2000,

E - Mew MSDN Acaflernic Alliance Zite
= Get departmental licensing and student check-out to
academic deparfments offering CS, Engineering, and IT

courses. Learn about Microgoft technologies, collaborate on academic =l

Headlines

a@aT@,

[ o

[ [

iz start| |[@2Microsoft D... 43E0 12:00 PM

iR start| |[@2Microsoft D... B0 12:00 PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 & Microsoft Visual
Studio .NET 7.0.

—E Click the Headlines link
in the Start page.

Note: If you have a dial-up Internet
connection, your dial-up connection
window will appear so you can dial
Yyour Internet service provider. If you
cannot connect to the Internet, the
parent window displays an action
cancelled message stating that
Internet Explorer was unable to
connect.

—ﬂ Filter the headline articles
to show Visual C# articles
only by clicking Visual C#.

M The Headlines screen
appears in the Start menu
with the Features tab
selected.

“E] Click & to the right of the

Filter field.
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If you decide to view a Webcast in MSDN Online
that requires Windows Media Player and you do
not have the Player, you can download the Player
from the Webcast’s opening HTML screen that
contains an overview of the Webcast and links to
download the Player.

You can send feedback directly from the MSDN
Online site by clicking the Send Us Your
Feedback link at the lower left-hand corner of
the MSDN Online window. After you click the
link, you can enter feedback on the MSDN
articles or features or submit a bug report about
the MSDN Web site, but not about Visual Studio
NET.

You can search for specific articles within MSDN
Online by entering a search phrase in the Enter
Search Phrase text box in the upper-left of the
MSDN Online window and then click the Search
button. The results will then appear in the MSDN
Online window. If you need to conduct a more
refined search, you can click the Advanced link
below the Search button.

% Microsoft Development Environment [design] - Start Pag _ =] x| ¥ Microsoft Development Environment [design] - Start Pag _ =] X]
File Edit View Tools Window Help File Edit View Tools Window Help
H-ra-cdd bR o-«-8-B, il z - bR o-«-8-B|, M- z
Start Page‘ 4% Start Page|
‘isual C# = ‘isual C# =
_> Technical Articles Knowledge Base
Headli Web Services Proxy Wizard Headli INFO: On a MIPS Processor You Can Enable the DE Bit in the OEMInit
cacines Office Talk: XML and Microsoft Office cacines Function
How to Write a Windows XP Driver INFO: Only Hitachi D000 (ODO) and CEPC Platforms Support All CE
Windows Driver Development Kit Documentation Configurations
Device Driver Resources: How to Find YWhat You Need for Driver HOWTO: Modify Default DACL for Sharing Objects
Development HOWTD: Export/Import Plain Text Session Key Using CryptoAPL
New in the DDK for windows XP INFO: Export Redistry Walue Type for a Performance Extension DLL
Kernel Enhancements for Windows xpP HOWTO: Manage Computer Domain Membership Programmatically on
Windows P DDK: New Definition of KeNumberProcessors Windows NT
STORPORT: High Performance Port Driver for Storage HOWTO: Disable the Keyboard Sleep Button with a Filter Driver
The Build Utility: Unraveling the Mysteries of build.exe Update to the Windows NT 4.0 Generic Text-Only Print Driver
Cancel-Safe IRP QueLes = HOWTO: Generate PDB Files with Windows NT 4.0 DDK =
w3 i/Technical Articles ” ” v /Knowledge Base H ”
Rstart] [@2Microsoft D... 300 12:00 PM start| [@zMicrosoft D... 38 12:00 PM

Click the Technical

Articles tab. about C# appear.

B The latest technical articles

Click the Knowledge
Base tab.

B Knowledge Base articles
appear that contain the latest
C# support issues.
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t is inevitable that a product as sophisticated as Visual
I Studio .NET will have a few bugs in it. Microsoft wants
your help in identifying bugs you have run into so the
Visual Studio .NET team at Microsoft can fix your reported
problem as quickly as possible. Microsoft makes it easy for
you to send issues to Microsoft directly in the Microsoft
Development Environment, MDE, window.

You log into the Visual Studio .NET Web site with your
username and password. If you do not have a username or
password, you can create one from the Web site. When you
create a username and password, you will also have to enter
your contact information that includes your name, mailing
address, e-mail address, and telephone number.

After you log on successfully, you can read up on Visual
Studio .NET news and information from the Visual Studio
.NET site, and from here you can also log bug reports. After
you enter a bug report, the Web site forwards the report to
the appropriate personnel on the Visual Studio .NET team.

If the Visual Studio .NET team needs more information from
you to replicate or fix the problem, they will contact you by
e-mail using the contact information you entered when you
created your username and password.

LOG A BUG REPORT

EIES v Microsoft Development Environment [design] = Login =] ]
Eile Edit WYiew Tools Window Help Eile Edit WYiew Tools Window Help
GA-Ba-cdd@ iR v-«-E8-B v BA-a-sdd@ bR vo-a-8-B v @ z
500 alamE vsidefat htm L B AP Login | arx |1 x|
start Page| 11 [smnege 8 x) .
= "VisualStudio.net Beta2 Microsoft

Get Started Log n
Mo recent projects found
1 Make sure your login information is carrect and then click Submit.
Open Project |  New Project | BSoltio. [T Class | N
I@ Mote: If you registered during the PDC Tech Preview or Beta 1, you may continue to use that ID and
password @
Report a Visual Studio .NET issue | j
=] [} 240056 Register howl ]‘
Password Lforgot my password
Preferred Language IEngIISh j |
L
= I Subm\t:l
r il by =

Ready ” ”

Cone " ”

i#8start||[@zMicrosoft D... 438 12:00 PM

i@start|| [@zMicrosoft D... 3 12:00 PM

n Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

M The Start page appears in
the parent window.

—E Click the Report a Visual
Studio .NET issue link.

El enter your login ID and
password.

M The Login page appears in
the parent window.

Note: If you have a dial-up Internet
connection, your dial-up connection
window will appear so you can dial
Yyour Internet service provider. If you
cannot connect to the Internet, the
parent window displays an action
cancelled message stating that
Internet Explorer was unable fo
connect.

Note: If you do not have a login ID
or password, sign up by clicking
the Register Now link.

¥ Click Submit.
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It is easy to forget passwords, because you can You can submit feedback directly to the Visual
have different passwords for each service, Studio .NET team at Microsoft without entering the
program, or operating system that requires a Visual Studio .NET site. The Login page has a
password. You should keep your passwords in a Feedback link at the upper right-hand corner of the
safe place, never on a network, so you can refer site. When you click this link, a blank e-mail
to them in case you forget them. message to the Visual Studio .NET team e-mail
. . address will appear so you can send the team an

If you forget your password into the Visual R .

. . . e-mail with your comments, suggestions, and/or
Studio .NET site, you can click the I forgot my problems.
password link in the Login page. You will have to
enter your user ID name and your e-mail address g
so Microsoft can e-mail you your password. If
you forget your user ID name then you will have
to open a new account with a different username
so you can log on.

*»Microsoft Development Environment [design] - Visual St NEES % Microsoft Development Environment [design] - Bug Repo HEES
File Edit View Tools Window Hslp File Edit View Tools Window Help
-l cHd|ib@o-o-8-B, Ml -a-SHd iR -8B, Ml
Visual Studio.NET Beta 2 Home | 0 x x| Bug Report | 4 x| x|
site Map | Feedback | EI|NEES site Map | Feedback | EI|NEES
e _ e _
“VisualStudio.net Beta2 Microsoft "VisualStudio.net Beta2 Microsoft
Home | Installation | BugReporting | Newsgroups | Feature Areas | Downloads | My P Home | Installation | BugReporting | Newsgroups | Feature Areas | Downloads | My P
Welcome Feedback:
.
Hello, Eric Butowy. If this is nat you, please log in > Please fill in all the fields below and then click Submit to send your Feedback |
Welcame to the Visual Studio NET and Microsoft NET Framework SDK Beta ¥Web site - your saurce for ﬂ For any setup issues, please package together the follawing 4 files fram your Windows temp directory - ﬂ
the latest infarmation on Beta 2. ¥e thank you for your participation and look forward m_youv product feedback| installlog &, errorlog bt, baseventiog b4, baserror bt - and attach to your bug report using the File
Attachment field below. These logs will help us identify the source of the problem @
Yisual Studio.NET is Microsoft's world-class toolset for engbling the next generation of application Beta IO |340055 Prablem Title ]
development. It provides a unified programming model for fargeting broad reach Wehb Services and
applications, rich client interfaces, and emerging smart deyices. Familiar development paradigms such E-rnail |eric@eebu|ow.com |
as drag-and-drop form creation combine with an extensive|set of new features such as multi-language Hardh I Brablern D fon/P ble Resolut
solutions, inherent support for XML and SGAR, and a fully integrated development environment to ardware roblem Lescription/rossible Resolutions
empower organizations with the ability to develop, debug, gnd deploy next generation distributed Operating  Ir52oct the Operating Syat - Problem description =
applications. For additional information on Visual Studio NET and Microsoft NET Framewark, please System I[ elect the Operating Syster] J
| check hitn:fmsdn.microsoft.com/net. | _I;I | Cinerating Stens tn reorndure | _I;I
. > . >
Ready " ” Ready ” "
iyBstart/|[@2Microsoft D... I 12:00 PM start| |[@2Microsoft D... ¢35 12:00 PM

M The Visual Studio .NET

H entera bug report by
welcome page appears.

clicking the your product
feedback link.

M The bug report screen
appears so you can give
technical support detailed
information about your
problem.

Note: Before you see the Welcome
page, you may see a Security Alert
dialog box informing you that you
will be directed to a non-secure
page. Click the Yes button in the
box if it appears.
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VIEW INFORMATION ABOUT

C# BUILDING BLOCKS

that define variables and functionality. You combine
these building blocks — methods, classes, and
structures — together to form a functioning program.

C# contains three different types of building blocks

A class is the smallest building block, and it acts like a box
for you to keep certain classes of elements such as the ages
of your cats. You can also declare classes as base classes
where a class can inherit characteristics from a base class.
For example, you can have a base class of cats’ names and
have inheritor classes that contain more specific
information such as fur color.

A structure is a value type. Unlike a class, which contains
references to data in your program, a structure contains the
data to which the classes refer. You can create structures
using the struct keyword that you will learn about later in
this chapter.

A module, the largest building block, is a portable
executable file that can contain structures and classes.
Modules have . exe (executable) or .d11 (Dynamic Link
Library) extensions; you can use modules to test various
portions of your program before you integrate them and to
integrate with other Windows programs that will reference
the same DLL file.

VIEW INFORMATION ABOUT C# BUILDING BLOCKS

% Microsoft Development Environment [design] - Start Pa NEE % Microsoft Development Environment [design] - Start Pa NEES
Eile Edit View Tools WWindow ﬂe\pl File Edit View Tools Window Help
H-fa-cdE@ f 2R o -8 Dynamic Help Ctri+F1 7 H-a-cHd| b RR| o E-B ) - >
Start Page | & Conterts Ctri+At+F1 lorer T x Start Page | 4 b | 1 x
2] Index... N Ctrl+Alt+F2 «|| Look for
&) Search L\§ Clri+Al+F3
T Inclex resuits Shift+Alt+F2
= Filtered by:
@) Search results Shift+Al+F3 v o
d isual -
E Edit Eilters i Boolean 8/25/2001 NET Framework SDK = = _
1t Enterprise Servers
Gpen | + ﬁc aos V| Open Project New Préject ‘ gigﬁ}ﬂ%%i‘opmem
o 1 x Samples |
El Show Start Page Wisual Basic
Check for Updates -l Visual Basic and Related
&) Customer Feedback [ =
. money formats
Bl [echnical Support international data
Help on Help money values
AboLt Microsoft Development Ervironment monitoring performance
| I analyzing data
j‘, _ - _|;| Lmaintaining state =l
4 T o | & Propert @ Dynari | < L @S0l [B3Cla @ Ind
Ready I I Ready ” ”
ji@start| |[@zMicrosoft D... & 12:00 PM i@start| [@zMicrosoft D... @ 12:00 PM
Kl Click Start = Programs = B3 Click Help. B The Index menu appears. E3 Type modules in the Look
Microsoft Visual Studio .NET . o for field.
70 Mi f Visual - ] Click Index. Note: Close the Properties window by
. icrosoft Visual Studio o . . .
NET 7.0 clicking (X1 to the right of the A Click [2] to select Visual
Properties title bar. C# from the Filtered by

M The Start page appears.
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PROG

RAMMING C# BUILDING BLOCKS

{ N\
EX‘H You can create a module with the class name Classes help your program run more quickly. A class
Module so your program knows the module will has the extra advantage of being a reference type —
integrate with other parts of a program with a you can pass along a class that contains data instead
namespace such as a class. This ensures that your | of passing the data itself. Structs have the advantage
module and a class in your program work of requiring less memory because moving a struct
together. means that the program does not have to keep
referencing data and using memory for that
If you want to create modules as separate purpose
programs, you can give each one a Separate ’
. J
namespace name, or if you want to have the
modules integrated, you can give several
modules the same namespace name.
\ J
.
¥ Microsoft Development Environment [design] - Ways £ ‘% Microsoft Development Environment [design] - Ways _ 5] X]
Eile Edit Miew Tools Window Help Eile Edit Miew Tools Window Help
B-t-sdd s2@|o-o-B-B|, M) E - SHd ibRo-~-8-B , Ml
Ways to Implement C...ponent Functionality‘ 40 x ||Index 1 x Ways to Implement C...ponent Functianality| 4 b x ||Index 1 x
(] Visual Basic and Visual C# Cancepts Look for (3] Visual Basic and Visual C# Cancepts Look for:
Ways to Implement Component Functionality modules, compared to ¢l » Ways to Implement Component Functionality modules, compared to ¢l =
You will frequently find it useful to create utility functions and small | ’ d ul ' i
"helper" objects for your components. You can implerment such utility Fittered by Module (Visual Filtered by
objects and functions using classes and structures, Additionally, in Wisual J Class Structure Basic only)
Basic you can implement modules, Visual C# j' 5 - ; J Visual C# N
Default access Public Public Friend
_> Visual Basic Note [n previous versions of \Wisual Basic, dasses modules = level for the modules =
were the only way to expose component functionality, Standard dli al type dto ol
modules were useful receptacles for internal data and utility [ compared fo classes an| - - - ComETED D CliERERs EiTg
functions, but could not be exposed outside the project. User- Modules window Defallt access | Private Public Private Wodules window
defined types could be exposed, but had no functionality other ModuleSignature property level for data WoduleSignature property
than prowiding complex data types, These restrictions have been modulus members modulus
removed. comparison in different | Default access | Public (Wisual Public public comparison in different I
Classes have the advantage of being reference types — passing a modulls operator level for Basic) modulus operator
reference is more efficient than passing a structure variable with all its comparison in different li{ properties and | gare (c#) comparison in different
data. on the other hand, structures do nat require allocation of memory money formats methods money formats
on the global heap. international data Value or Reference value Neither international data
The following table summarizes the differsnces between the ways of money valles reference type? money values
implementing component functionality. In C# the access modifiers monitoring performance Canbe ab v N " monitoring performance
(Public, for example) are lowercase (public). analyzing data foar”meivaty;:; es o ° analyzing data
- | meintaining state = - Lmaintaining ctate |
| | inee crormes | Bttt | o[ G50l 2 Cla. [@ind Cen implerent_| ves res 1o o] Bso B @ine
Done H ‘ Done ” ‘
Mstart| [@Microsoft D... 4 12:00 PM @start| [e2Microsoft D... 4 1200 PM

Click compared to classes
in the topics list.

B The Ways to Implement
Component Functionality
page appears in the parent
window.

Scroll down the page until
you reach the comparison
table.

M The comparison table
compares the different
components.




PROGRAM CLASSES

bject-oriented programming languages use classes

that act as containers for data elements in your

program. Classes let other elements in your
program, such as methods, process that data and perform
functions such as displaying a calculation result as output.

Object-oriented programming languages make use of
classes, which are reference types that act as containers for
data elements in your program. Classes include class
member characteristics such as the method the member
performs, the events the member performs, or the
properties of the member.

A class usually includes definition of the object and the
implementation of that object. However, a class can have no
implementation information, and C# refers to the members
of such a class as abstract members, and the class is called

an abstract class. You can use an abstract class when you
want its instances to only have basic functionality that you
can override or augment with information from other
classes.

Ci# refers to the members of a class as an object. When your
program invokes the object, the program refers to the class
and receives the object properties as well as any
implementation methods, such as whether the program
uses the object as an event.

You can determine how your program accesses objects in
your class. For example, one object within a class can only
access another object within that class. However, any class
can access objects in any other class.

PROGRAM CLASSES

% Microsoft Development Environment [design] - Start Pa NEET New Project x|
File Edit WYiew Tools Window Help
H-acdd|ioal - o-8-8|, - @ Project Types Templates
=50 0alaEE vsidefauthtm viet 4 |&, Visual Basic Projects pr =] oh
Start Page | <1 x| [Soion Exporer ¥ X | 23 Visual C# Projects i
= 3 Visual C++ Projects X\Vm‘dows ch\ass \(/:thdo\‘/\/ﬁ
=I— -1 Setup and Deployment Projects ppica tbrary oniro
-1 Other Projects %@ @u ok
Visual Studio Solutions 2SP NET ASPMET  Web
Web A Web S, Cont.
o recent projects found > @ E
L [ LELICY ‘Aindows — Empty ia|
- - &4 Solutio. [ 73 Ci
Open Project |[ New Project —— & A project for creating a commancH-ine application
L\§ Proéem‘es 1 x
j Narme | ClassProject |
k] ‘ Location |C ‘Documents and Settings\Administratority Document j Browise
Project will be created at C:\. \Administratority DocumentsiVisual Studio Projects\ClassProject.
= FIvore oK ’: I Cancel | Help |
B D
< | > 1 ]|
Ready | | | |
iiiiéﬁStaﬂ”J @ Microsoft D... 4 12:.00 PM start| |[@2Microsoft D... ‘ ¢ 12:00 PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual Studio
NET 7.0.

E Click New Project in the
Start Page.

E3 Type a name for the file.
—H Click OK.

B The New Project window
appears.

—E] Click the Console
Application icon in the
Templates pane.



PROGRAMMING C# BUILDING BLOCKS

~
When you add a class in the Add Class Wizard, one of the
first things you must do is identify a namespace. C#
automatically adds a new namespace when you create a new
class, but if you add a class within a class, you can specify a
new namespace.
using System; This class has the
namespace NewSpace namespace NewSpace.
{
class NewClass
{
public static void Main(string[] args)
{
Console.WriteLine("This class has the namespace
NewSpace.") ;
}
}
. J

% ClassProject - Microsoft Visual CZNET [de _ =] x|
File Edit View Project Build Debug Tools Window Help A simple class.
H-ta-s 2@ $E o - 8- » Debug )
Start Page  Classt.cs | ab %
[32 ClassProject MyClass

using System;

= [Femaintstring(] args) ] B
[Cnamespace ClassProject
- /77 <summarys

/// summary description for Classl.
/47 </summarys

-] class MyClass
i
= public static void Main{string[] args)
{
Console.writeLihe(”A gimple class."):

F }

, -

$ | o

Ready | [tn1a cd28 ch1s |

yAstart| [z ClassProje...

& 12:00 PM

B The Classl.cs code
appears in the parent
window.

Note: You can make more room for
Yyour Start page by clicking and
dragging the right edge of the Start
page until you reach the maximum size
for the Start page.

[3 Delete the class1 code
from the program.

—d Type the MyClass code.

E3 Run the program by
pressing the F5 key.

B The output string appears
on the screen.

B save the program as the
filename.
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ADD A CLASS

fter you open a new C# project, the MDE window

automatically creates a new class so you can save

time and enter the class code immediately. If you
need to add more classes you can do so in one of two ways:
programming the class in code or accessing the Add Class
Wizard from the Solution Explorer or Class View windows.

another class. If you want your class to inherit data from
another, you must determine whether your class inherits
from a base class or another class.

A base class is a single class from which all other classes will
inherit. For example, if you set up class B to inherit from the
base class A, you can set up class C to inherit from class B,
and that way, class C will inherit all of the properties from

The Class View window lets you create a class using the Add
class B as well as the base class A.

Class Wizard. The Add Class Wizard also lets you determine
if the class you are creating will inherit information from

ADD A CLASS

¥ Microsoft Development Environment [design] - Start Pa
File Edit View Tools Window Help

P-a-2dd@| iBR 2-o-8-B| ) v @ B Project Types Templates |
=+ 00 6| 6mE vsidefat itm xS Visual Basic Projects = » E
e T |5 Visual C# Projects Windows — Class  Windows

Start Page ‘ |23 Visual C++ Projects Applica Library  Control

= e Zteéup snd Dtep\oyment Projects %ﬁ @ﬂ .:#

“T‘_‘g " erl SrIOJZ’C Ss L ASP.NET ASPNET  Web

isual Studio solutions Web A.. WebS.. Cont

Got Started w — G &

Mo recent projects found [T \Windows  Empty
1 Applicatio JESI=gVler] Project =

- - 4 Solutio. .| FF Class .
Open Project | New Project < ! A project for creating a command-line application

Proéerues 1 x

>

IE]

Narne | AddCless

Location

[ CrDocumerts and Settingstadministratoritdy Document ~|

Browse

Project wil be created at C\. \Administratorivy Documentsivisual Studio Projects\AddClass.

b= Fhdore OK ’: I Cancel | Help |
< I_»l:I —— = IS I m—
[ [ H H
i#8start||[@zMicrosoft D... @ 12:00 PM Start| [@2Microsoft D... [4 12:00 PM

Kl Click Start & Programs =

Microsoft Visual Studio .NET

7.0 = Microsoft Visual Studio
.NET 7.0.

H Click New Project in the
Start page.

B The New Project window
appears.

—E] Click the Console
Application icon in the
Templates pane.

4] Type a name for the file.

LH Click OK.



PROGRAMMING C# BUILDING BLOCKS

\
EX&& If you have programmed in C++ or Java before, you should
be aware of changes in C# so you are not surprised. Because

C# is closely related to C++ and Java, here are examples of
the differences between several class-related keywords.

REFERTO A BASE CLASS SPECIFY THAT A CLASS CAN BE INHERITED

Java super Java abstract
C++ __super C++ abstract
C# base C# abstract
Java class A extends B Java final
C++ class A public B C# sealed
C# class AB

¥ AddClass - Microsoft Visual C£NET [design] - Class1.cs =R AddCla Mirrnsn al C# N fesinn [T
Eile Edit Wiew Project Build Debug Tools Window Help C# Class Wizard - AddClass 3
é@vhv@ﬂﬁ‘é{,g|nvn-~|§| » Debug v|w i Welcome to the C# Add Class wWizard
Stert Page [Classtica| 5 This wizard accs a C# class 1o your praject G g
_Jg_? ddClass Class = [s®nain(stringl] argsh -] e
— — A N
% Build I [adaCiass =l
[Clnamespace Addclass Blawkivext
File name: e
( —[7# Add Class... Add >  E—
/// <summary> ) X | Set as StartUp Project
A/ summary description for Clagsl. Bl s Class modifiers
/77 </ summarys Debug ] .
class Classl E Save AddClass OhER
( ) . 83| Undo Check Out @i
?tﬁtlc void Main(string([] anggs) ) Got Latest Version " sealed
1/ £l Sort Alphabetically Comment {// notation nat required):
// TODO: Add code to stdrt gpplication helg] Sort By Type
) o Vi Sort By Access
\ & Group By Type
1 = Properties
= ' i _rreh | corcel | vep |
I I T T
Rstart||[@2AddClass - ... 4 12:00 PM start| [@zAddClass - ... & 12:00 PM
[3 Click the Class View tab at | EY Click Add. M The C# Class Wizard
the bottom of the Solution . appears.
LE Click Add Class.

Explorer window.

—d Right-click AddClass in
the Class View window.

[CONTNUED] 2




ADD A CLASS

f you decide to add a class using the Solution Explorer,
the procedure is different than adding a class from the
Class View window. The most obvious difference is that

you do not use the Add Class Wizard. Instead, you tell C#
that you want to create a new class object. After you create
the class object, the class appears with the class skeleton
already written for you so you can edit the class.

You can add as many classes to your program as you want.
The class structure contains the namespace information,
sample XML commentary, the class constructor, and
comments telling you to add the constructor logic in place

ADD A CLASS (CONTINUED)

of the comments. The class str
what project you have created
project. You can edit the class
parent window.

ucture appears no matter
— even an empty Web
to your content in the MDE

You can change the properties of the added class by using

the Properties window below

the Solution Explorer

window. If you want to change the name of your class you
can do that in the Solution Explorer as well. When you
finish editing your class, it remains as part of your project
unless you click the Exclude From Project option when you

right-click the class name.

oo B

Welcome to the C# Add Class Wizard

This wizard adds 2 C# class to your project.

AddCla =hMicrnsn it
C# Class Wizard - AddClass >

Class name:

Class Options

Mamespace:

MNew Class

File name:

Class modifiers:
& None
 Apstract
" Sealed

Comment // natation not required):

|pcciCiass

Arcess:

HewClass.cs [l
public A |
interngl

N

Fnish | cancel | rep |

» f

Welcome to the C# Add Class Wizard

This wizard acds a C# class to your project.

deCla =Mirrnan i
C# Class Wizard - AddClass 2

[E1EY

Class Dptions Efez e

Namespace:

Class modifiers;

& Nore

© Abstract

 Sealed

Comment ¢// notation not reguired):

[evwiclass [ addciass |
Flle narme: Access:
fewcisscs Ll pme 5]

[My first class|

— T e e
L

7

|Bstart| |[e2AddClass ..

¢ 12:00 PM

start| [ezAddClass - ...

| I
4 12:00 PM

10 Type the name of the class
in the Class name field.

M The class name
automatically appears in the
File name field.

70

M Click = to select the
access level from the
drop-down list.

L P Click to select a class
modifier in the Class
modifiers area.

13 Type a class comment in
the Comment field.

7 Click Finish.



PROGRAMMING C# BUILDING BLOCKS

You can specify that your class is a base class by
adding the abstract keyword to it.

TYPE THIS: RESU

using System; An abstract class.
// This is an abstract class as denoted by the
abstract keyword.

A

abstract class AbClass

{
static void Main(static[] args) >

{
int string a = “An abstract class.”;

Console.WriteLine(a) ;

A7/ <summarys
S/ My first class gl (B > /77 My first class J | 5
Iy > =
sty T ET

»»AddClass - Microsoft Visual C#£NET [design] - NewClass:cs #- AddClass - Microsoft Visual C#NET [design] - NewClass.cs _ =] x|
File Edit ¥iew Project Build Debug Tools Window Help

Eile Edit View Project Build Debug Tools Window Help

@ -e 0| meo- -8B, Deug - Y [ EE@ iaeo e 8B, D M .
Start Page | Class1.cs NewClass.cs | Start Page | Class1.cs NewClass.cs 4 b |[Class View - Ad... I X
[ 2ddClass NewClass = [#newCiassi) [ b2 [?¢2ddC1ass NewClass =l Foewciass() o s =
using System; = Tlgliey AddClass using System; —| =& AddClass
g Aystem =10 AddCiass 9 Fystens =l &0 AddClass
| |
namespace AddClass -5 Class1 namespace AddClass =-22 Classi
E{ P — Loy NeWC\%S? g ( F ﬁt: NewClas:
/47 <summarys

/77 </summary> o I
public class NewClass CENC ieNa] | public clazs NewClass
{ [Properties 2 x| ( o5
public NewClass () AddClass Projex] public NewClass () NewClass Code -|
{ i =
i 4 [E] 4i [E] =
J/ TODO: Add constructod logic here // TCDO: Rdd constructor logic here BiMisc | =
/7 Project File  Addt /7 (Name) MNe
} Praject Foldel C:AC } Access pL
} 1 [ =N -
} | [Misc ] || Mise
< | L'_I 4 | ;l_l
Ready ” || Reachy H H

Start| |[@2AddClass - ... 4 12:00 PM

Astart| [e2AddClass - ... & 12:00 PM

M The NewClass class & Click {} AddClass. B The NewClass properties [ Save the program as the
appears in its own tab within e Nt @l ity appgar in the Properties filename.
window.

the parent window.

L8 Click AddClass in the
Class View window.

appears in the tree.
{H Click NewClass.

T




EMPLOY CLASS INHERITANCE

ou can create classes with objects that more than one

class can refer to. Class inheritance lets you define

objects in a class once and then have other classes in
your program refer to those objects.

C# only gives you the ability to inherit classes from one
base class. The base class is the very first class that all other
classes inherit from. Like C++, you can have nested classes.
Nested classes let you create classes within the class that
you are programming in the MDE parent window. A nested
class directly inherits from its parent class. Having nested
classes makes it faster for you to create inheriting classes
than if you created new classes one at a time.

Class inheritance speeds up the programming process by
reusing code from a base class in other inheriting classes
without adding extra code. You can also change objects in
your base class that apply to all the inheriting classes.

You can override some base class information such as
methods in your inheriting class, but for the most part
inheriting classes observe the base class rules.

Inheritance is not the best solution for all programming
circumstances — interfaces can provide a better solution.
See page 110 for more information on class inheritance and
interfaces.

EMPLOY CLASS INHERITANCE '

New Project x| * Inherit - Microsoft Visual C#NET [design] - Class1.cs*
File Edit View Project Build Debug Tools Window Help
Project Types Templates EJ Start Page C|ass1_csﬁ‘
=1 Visual Basic Projects E= s T = |°¢Inherit Cat j |1‘Cal(3trmg name,int year)
1./ Visual C# Projects Windows  Class  Windows
£ Visual C++ Projects Applica Library  Control Cnanespace Inherit
-0 Setup and Deployment Projects %‘, @u - {
a Stherlgolzdss " ASPNET &SPNET  Web 5 public class Cat
0 Visual Studio Solutions Web A Web S Cont {
private string name;
= @ E private int year;
oriso Windows — Empty (=] public cat()
cil)  Service  Project - { )
A project for creating a command-line application , name = "This cat does not exist.”;
Name I\nher’\t | =] ;(aublic Cat{string name, int year)
Location |C ‘Documents and Settings\Administratority Document j Browse this.name = name;
this.year = year;
Project will be created at C\. \administratoriMy Documentstvisual Studio Projects\iherit L }
L )|
¥ More oK ’: I Cancel Help | i
i . =
—— T < o
I I Ready [ [ 1m o6 cha | ms
@start|| [@2Microsoft D... | <& 12:00 PM Start| [@2Inherit - Mi... 4 12:00 PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 & Microsoft Visual Studio
.NET 7.0.

B Click New Project in the
Start page.

72

B The New Project window
appears.

—E] Click the Console
Application icon in the
Templates pane.

4 Type a name for the file.

A Click OK.

M The Classl.cs code
appears in the parent
window.

[ Delete all code after the
namespace Inherit code.

4 Type the code that
establishes the variables and
constructors.
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s N
EX]EE& The rule in C# is that there is only one
' base class. If you try to create classes with
the same name that inherit from different
base classes, C# will not let you do so.
Example:
abstract class A // Base class A
{
}
class B : A // Inherits from class A
{
}
class C: B // C inherits from B that inherits from A
{
}
abstract class D // new base class
{
}
class C: D // Error; you cannot inherit from two base classes at once
{
}
. J

¥ Inherit - Microsoft Visual C#NET [design] -
File Edit View Project Build Debug Tools Window Help

Cat vaccination information:

Start Page  Class1.es®

Mewsette: Shots in 1998
Tigger: Shots in 2000

|“§Inher\t Inherit j | “®lain(string[] args)

this.year = year;

}
J—; public void Printcat ()
{
Console.WriteLine ("{0}: Shots in {1}", name, year);:
r )
r }

] public class Inherit : cat
{
E public static void Main{string([] args)
{
Cat One = new Cat ("Mewsette", 1098);
Cat Two = new Cat ("Tigger"™, 2000);

Console.WriteLine ("Cat vaccination information:");
One.PrintCat {} ;
Two.PrintCat () ;

< |

A

Ready [ [[tnaa col 2 chz

| ws

start| |[@zInherit - Mi...

¢ 12:00 PM

1 Type the code that outputs
the information
and the inheriting class that
processes the information
for output.

i Save the program as the
filename.

EX Run the program by
pressing the F5 key.

Note: You may want to change the
summary comment in the class to
note to others that NewClass inherits
from Class1.

B The output strings appear
on the screen.




PROGRAM INSTANCE CONSTRUCTORS

class has two key parts: constructors and destructors. useful if you want to have a class of passwords with
A constructor is a declaration that tells the compiler information that does not change. An instance lets you
what type of class you have created, the features of input different variables for your class. For example, if you
your class, and how you will treat every instance of your have a Cat class, you can include various types of
class. information such as name, weight, breed, and so on.
An instance is a variable of an object in the class. For The instance constructor initializer is a piece of code that
example, two separate instances in the Cat class can be implements initialization of an instance of a class — in
Mewsette and Tigger. Every member that belongs to your short, the piece of code that makes your class work. If you
class has a status associated with it: static or instance. do not have a constructor in your class, C# adds one
automatically — constructor initializers are that important.
A static member of a class belongs to the class itself, not When you add a new class, C# adds the constructor
any specific instance, and maintains a current value. This is initializer automatically.

PROGRAM INSTANCE CONSTRUCTORS

Eile Edit VYiew Tools Window Help

F-m-edd@ e o8B ™ D Project Types Templates |
=5 006 Q6 vsidefadthm viet |a 0 Visual Basic Projscts E ey 5|
Start P: 4 I = || Solution Explorer 1= i /UED €72 PITER rdows Qass Uindows
art Page = 01 Visual C++ Projects Applica Library ~ Control..
== @a g::up ;nd D?p\oyment Projects %‘ﬂ @ﬁ .;t*
g " erl Srtoﬁc Ss Lt ASPNET ASPMNET — Web
isual Studio Solutions Web A Web S Cont
Get started m o7
Mo recent prajects found [Ty Windows  Empty
- " 1 Applicatio S{=a¥le:} Project =
L ; ; @ Solutio. .| Z Class
©pen Project | New pm]e‘I; 3 ! A project for creating & command-line application
L\§ Proéernes‘. 1 x
- Name I Construct |
Location |C ‘Documerts and SetingsvAdministratorivy Document -] Browse..

Project wil be created at C:\. AAdministratoriby DocumentsiVisual Studio Projects\Construct.

= ¥ More OK ’: I Cancel | Help |

|_>|;I I = s |l
Beady I I | |
i@ start| [ezmicrosort ... 4 12:00 PM Start| [@2Microsoft D... | & 12:00 PM
Kl Click Start = Programs &> 3 Click New Project in the B The New Project window E3 Type a name for the file.
Microsoft Visual Studio .NET Start page. appears. .
7.0 = Microsoft Visual Studio ) A Click OK.
.NET 7.0. —EJ Click the Console

Application icon in the
T4 Templates pane.




PROGRAMMING C# BUILDING BLOCKS

You can add the this keyword so a class or struct can overload
existing constructors and call one of its own constructors instead.

TYPETHIS: RESULT:

using System; 2

A

class Classl {
public int a;
public Classl() : this (2) //gives a the value of 2 { }

public Classl(int b) {
a = b //overloads the existing constructor } :>
static void Main(stringl] args) {

Classl x1 = new Classl();

Classl x2 = new Classl(4); // 4 is the new value per
the overloaded constructor

Console.WriteLine(xl.a);
Console.WriteLine(x2.a);

}
}
. J
Start Page Class1.cs® LR Start Page Class1.cs® b x
I@Construct Amount j I"a j |§§ConstructAm0unt j |1‘Amoum() j
using System; = using System; =

[FInamespace Construct

{

namespace Construct

{
}

class Amount

{
}

class Amount
{

public int a: public int a;
public Amount ()

{
1

4

a = 35; // sets initial amount to &

|
|

o | o dJ | ol

Ready I s cole ch3 s Ready [ [tn1 ol 10 cha | s

@start||[@zConstruct -... 4 12:00 PM Astart| |[@2 Construct -... & 12:00 PM

M The classl.cs code I Type the code that 3 Type the Amount
appears in the parent establishes the integer. constructor that sets the
window. initial value.

I3 Delete all code after the

namespace Construct CONTINUED }
code. 75




PROGRAM INSTANCE CONSTRUCTORS

he constructor declaration can include a set of

attributes that help define what it is the class is doing.

For example, if your class is creating a method, you can
set attributes that determine how your class can be
accessed. You can also add access modifiers to the class no
matter what type of class you construct. These five access
modifiers — public, protected internal, protected, internal,
or private — determine your class accessibility.

The constructor initializer is only meant as the starting (and
defining) point for the constructor itself. If you have a
nested class, that nested class constructor initializer can
access the parameters in the parent class constructor

initializer. For example, you can have a class with the
constructor class One and the constructor of the second
class can be class Two: One. The constructor initializer
cannot, however, access any parameters in the constructor
itself.

If you have an object in an inherited class, you can
determine what class the object accesses — the base
keyword tells the object to access class information from
the base class, and the this keyword tells the object to
access class information from the class in which it resides. If
a constructor has no initializer, C# creates a base variable
automatically.

PROGRAM INSTANCE CONSTRUCTORS

¥ Construct - Microsoft Visual C#.NET [design] - Class1:cs
File Edit Wiew Project Build Debug Tools Window Help
Start Page Class1.es™®

% Construct - Microsoft Visual C#NET [design] - Classi:cs
File Edit View Project Build Debug Tools Window Help
Start Page  Classt.cs® |

public Amount ()
{

a = 5; // sets initial amount to 5
}
public Amount

{

(int total)

a = total; // sets initial total walue

4

[82 Canstruct Amount =] [*Amountint totar) E |32 Construct. Amaurt = [emaing)
using System; = {
public int a;
[Fnamespace Construct = public Emount ()
{ i
class Amount a=5; // sets initial amount to §
{ )
public int a; = public Emount {int total)

{
a = total; // sets initial total value

)

=] public static void Main{)
i
Amount tl = new Amount(); // output iz 5
Emount tZ = new Emount(Z0); // output is 20

Amount t3 new Amount (40); // output is 40

| L]
o | o || | om
Ready [ [Ln1s ol 10 cha [ fms Ready | [tn20 ol 56 ch47 [ ms
i#@start [z Construct -... 4 12:00 PM Start||[@Construct -... & 12:00 PM

£ Type the second Amount
constructor that sets the
initial total value.

76

=10| Type the amount values in
the Main method.
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( )
Amgf You can create two separate classes in one by creating an internal
ﬁ class and then accessing the internal class from another class.

internal class Base {

The MDE window
reports an error
because your class Test
is trying to create a
new instance from the
abstract class Base.

public static int x = 0;

class Test
{
public static void Main()
{
Base thisBase = new Base();
}
}
. J
¥ Construct - Microsoft Visual C#NET [desig S
Eile Edit View Project Build Debug Tools Mindow Help
Start Page Class1.cs‘| 4bx
|§§Construct Amount j I“=°Mam() j

i -
Jj public int a;

public Amount ()
i

a =5; // zets initial amount to &
)
= public Rmount {int total)
i

a = total; // sets initial total value
]
=] public static void Main ()
i
Amount tl = new Rmount(}; // output is 35
Amount t2 = new Amount(20); // output is 20
Amount t3 = new Amount{40); // output iz 40
Console. WritelLine{tl.a);
Console.WriteLine{tZ.a); B
Conscle.WriteLine(t3.a) ;I

'I_ ) | _>ld

Ready I [n2s col 37 chza [ s

fstart| [@Construct -... ¢ 12:00 PM

Type the output code for & Run the program by k&l Save the program as the
all three values in the Main pressing the F5 key. filename.
method.

B The value appears on the
screen.




INSERT DESTRUCTORS

hen you create constructors you are setting the
Wstage to place your objects somewhere in memory.

However, there may be times where you have to
remove those objects from memory either to free up the
space for other objects or because you want to clean out
those objects that no longer apply to your program. C#
gives you the ability to delete these objects by using
destructors.

As the name suggests, a destructor destroys objects that you
specify. The good news is that C# employs destructors
automatically when it discovers that an object is no longer
being used by the code.

INSERT DESTRUCTORS

Destructors are also helpful when you have objects that
take up absolute addresses in your memory. The end result
is that you have cleaner code that runs more efficiently and
you do not have to go on a search and destroy mission. The
lack of explicit destructors is a bit of bad news, but because
C# takes care of it, you have one less thing to worry about.

When your program compiles, C# checks to see if any code
in your program does not use a particular object any longer.
If C# finds such an instance it adds the destructor code with
the void return type automatically.

. Microsoft Development Environment [design] - Start Pal EIES New Project x|
File Edit View Tools Window Help
H-a-cdd| iR o-~-8-5|, v @ Project Types Templates |
= 006 9 EE vsidefathtm MG Y- Visual Basic Projects = = B
‘ ‘ |3 Visual C# Projects Windows — Class  Windows
Start Page‘ b= TS_OLIUDH Explorer 1 ox |3 Visual C++ Projects Applica Library  Control
= __g Zteéup snd Dtep\oyment Projects %ﬁ @ﬂ .:#
‘_T‘_D " erl ST”Z’C SS L ASPNET ASPNET  Web
jsualstudio Soltions Web A WebS.. Cont.
Got Started w ] &
N Mo recent projects found [Ty Windows  Ermpty
1 LYJILEY  Service Project =
: - & Solutio...| ZF CI .
Open Project | New Project olutio..| %3 Cless .| A project for creating & command-line application
L@ Proéerues 1 x
= Narne | Destruct |
[E]4i[[=] Location |C "Documents and Settings\Administratoridy Document ~| Browse
Project wil be created at C:\.. AAdministratorivy DocumentsiVisual Studio Projects\Destruct.
b= Fhore OK ’: I Cancel | Help |
o -
[l [ a |
Ready ” ” H H
FiiéﬁStartlH @2 Microsoft D... ¢ 12:00 PM StartHJ @ Microsoft D... ‘ ¢ 12:00 PM

Kl Click Start & Programs =

Microsoft Visual Studio .NET

7.0 = Microsoft Visual Studio
.NET 7.0.

H Click New Project in the
Start page.

78

4] Type a name for the file.
—H Click OK.

B The New Project window
appears.

] Click the Console

Application icon in the
Templates pane.




PROGRAMMING C# BUILDING BLOCKS

~
Ci# destroys objects completely and thoroughly. After C# finishes its check of objects in all classes, it
Destructors are not inherited — that is, when C# creates a list of objects to destroy with the objects
determines that your project is no longer using in inherited classes first on its task list. Then C# goes
the object in a base class, it will not go to any through its list and destroys the orphan objects one
other inherited classes to see if the objects exist by one. This all happens behind the scenes, but
in those inherited classes. Instead, C# goes when you open your classes after your project
through every class one by one. If C# finds an compiles, you can see the destructor code.
inherited class with the same object, then C#
places that object higher on its list of objects to
destroy.

J

¥ Destruct - Microsoft Visual C#.NET [design] _ =] %]
Eile Edit View Project Build Debug Tools Mindow Help
Start Page Class1.cs‘ 4b % @
=
I&Deﬁtruct Target j |’>< j =e
[l namespace Destruct — @
{ = @
class Target
{
public int x;
- public Target ()
{ o
| : ® = 5; 11
= ~Target () @
{ -
}
] public static void Main() l%l‘
{
Console.WriteLine ("Target is destroyed."); ‘
L }
}
) AL
o »
Ready [ [t 2 col 1 ch1 | s
j@start| |[@2Destruct - ... ¢ 12:00 PM

M The classl.cs code
appears in the parent
window.

[ Delete all code after the
namespace Destruct
code.

I Type the code that
establishes the constructor,
then destroys the constructor
with the destructor, and
outputs a report.

Target is destroyed.

B save the program as the
filename.

B3 Run the program by
pressing the F5 key.

B The string appears on the
screen.

79




PROGRAM STRUCTS

struct is a value type that is short for structure. As you  available. The Visual Studio .NET team at Microsoft

may have guessed, a structure contains many recommends that if you have a class that is smaller than 16

different types of data including constants, bytes then your C# program is more likely to handle a struct
constructors, fields, methods, and properties. A struct more efficiently than a class.

differs from a class in that a class is a reference type where
an object created in your program refers to the class
information to which the object belongs.

The structure of your struct code block is very similar to
that of a class code. For example, a struct uses the same
accessibility modifiers that let you determine how your

In contrast, a struct contains all of the information the project and other programs access your struct code.
object needs within itself. A struct is most useful if you have However, you build your struct code within the main
a limited range of values for a particular object such as the portion of your program and not as a separate class file.

color of a cat’s fur or the types of model trains you have

PROGRAM STRUCTS

¥ Microsoft Development Environment [design] - Start Pa
File Edit View Tools Window Help

- SHD Rl e85, = o Project Types Templates J
=+ @O0 6| @66 vsidefaut htm MCE A Visual Basic Projects = o E
P e iR |3 Visual C# Projects Windows  Class  Windows
Start Page ‘ |23 Visual C++ Projects Applica Library  Control
= = e Zteéup snd Dtep\oyment Projects %ﬁ @ﬂ .:#
‘_T‘_‘g v erl SrIOJZ’C SS it ASPNET ASPNET  Web
Isual Studio solutions Web A.. WebS.. Cont

Gat Started _m (B & =
Mo recent projects found [T \Windows  Empty

1 Applicatio JESI=gVler] Project =
Open Project | New Project A Solutio. [ Class ... |

A project for creating a command-line application

j Narme I Structs |
Location |C \Documents and SettingsiAdministratoriiy Document j Browse

Project wil be created at C:\.. AAdministratorivy DocumentsiVisual Studio Projects\Structs

b= Fhdore OK ’: I Cancel | Help |

: u u af — -

Ready

i@ start| [ezmicrosoft ... 4 12:00 PM Start| [@2Microsoft D... [ 12:00 PM

El Click Start = Programs = EA Click New Project in the M The New Project window I3 Type a name for the file.
g ) ) yp

Microsoft Visual Studio .NET ~ Start page. appears. .

7.0 & Microsoft Visual Studio ) —H Click OK.

.NET 7.0. K] Click the Console

Application icon in the
Templates pane.




PROGRAMMING C# BUILDING BLOCKS

from another struct or class the way that a class does. You can
implement an interface from a struct just as you do from a class.

TYPETHIS: RESU

' \
Apﬁm Structs have one important limitation — they cannot inherit

using System; An error in the MDE

class BaseClass window appears

¢ because you cannot
public static void Main() have a struct inherit
{ from a base class.

Console.WriteLine("The base class.");

}

}

struct Inherit : BaseClass

% Structs - Microsoft Visual C#.NET [design] - Class1.cs* ¥ Structs - Microsoft Visual C#NET [design] - Class1.cs* _ =] %]
Eile Edit View Project Build Debug Tools Window Help

File Edit View Project Build Debug Tools Window Help
Start Page Class1.cs*‘ 4 Start Page Class1.cs“| 4bx
I@Structa Coordinates j | @z IQStructs Coordinates j |"=’Coordmates(mt plint p2,int p3) j

using Svstem; using System;
[FInamespace Structs

[Flnamespace Structs
{

i

= public struct Coordinates

public ztruct Coordinates

{ i
public int x; public int =
public int v; public int w;:
public int z; public int z:
}l = public Coordinates{int pl, int p2, int p3}
} i
x = pl;
¥ = p2;
z = p3;
o i
L 1
)
a1 |
il I o | I I Y | o
Ready | [ln 10 cole ch3 | |ms Ready I [tn1s cale Ch3 |
gstart| [ structs - Mi... & 1200 PM Start| |[@2Structs - Mi... & 12:00 PM
M The classl.cs code Id Type the code that 1 Type the code that sets the
appears in the parent establishes the struct and its coordinates.

window. variables.

[ Delete all code after the
namespace Structs code.

[CONTNUED] 2




PROGRAM STRUCTS

tructs are more efficient when you have only a limited

range of values that an object must refer to. This makes

a struct a good choice when you define an array of
values because a struct will process only the array, not each

separate value in the array.

Unlike classes, C# does not include a Struct Wizard like the
Add Class Wizard, which helps you create classes. What is
more, when you create structs you do not do so in its own
component as with classes. Instead, you create structs
within the main body of your project programmatically.

Structs can include constructors like classes can, but these

struct constructors must include parameters. These

parameters include the name of the struct and if the struct
depends on or implements an interface. If you try to create
a struct that has no parameters, C# will let you know that

you are in error and your project will not compile.

There are some other differences between structs and

classes. There is also no inheritance for structs as there is for
classes because structs are self-contained. Structs cannot
inherit information from most classes, and structs cannot

function as a base class.

PROGRAM STRUCTS (CONTINUED)

¥ Structs - Microsoft Visual C#NET [design] - Class1.cs*
File Edit View Project Build Debug Tools Window Help

Start Page  Class1.es®

|°§Struct5 Output j |1‘Mam()

public int z;
public coordinates{int pl, int p2Z, int p3)
{

J] public int i

%

¥
z

pl;
p2;
p3:

- }
- }
E public class Output

{

public static void Main()

{

Coordinates Start = new Coordinates (0, 0, 5);
Coordinates End = new Coordinates (15, 12, 16)|

< |

¥ Structs - Microsoft Visual C#.NET [design] - Class1.cs*

Eile Edit Miew Project Build Debug Tools Window Help

Start Page Class1.cs*| 4%

[*# Structs Cutput = [omaing)

ic int y:

ic int z;
]ic Coordinates (int pl, int pZ, int p3)
pl;

pZ;
P3;

—] lass Output
ic static void Main()

Coordinates Start = new Coordinates (0, 0, 5);
Coordinates End = new Coordinates (15, 12, 16);
ICQnSole.erteLlne("Start at: [0},{1},{2}",8tart.x,8tart.y,8tart.z) ;|

e
[N

ml

< |

Ready [ [nzz col 59 chso

Ready | [Ln23 cols0 ch7t

start| [@2Structs - Mi... ¢ 12:00 PM

—E] Type the class and the
Main method for providing
screen output and enter the
coordinates at the start and
the end.

82

T Type the output line for
the Start coordinates.

start| [[@2structs - Mi... 4 12:00 PM
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You can create a built-in union attribute in C# so that all
fields in your program start at the same point in memory.

A

using System.Runtime.InteropServices;
[StructLayout (LayoutKind.Union] // Place the struct attribute before declaring the struct.

struct Union

Declaring your struct information and the System.Runtime.InteropServices namespace
ensures that you can run your program. After you declare your struct you can enter the struct
constructor.

¥ Structs - Microsoft Visual C#.NET [design]

Eile Edit Miew Project Build Debug TIools Window Help Start at: 0,0,5
Start Page Class1.cs*‘
I%Structa Output j |'-'=°Mam()
public int w;
public int z;
-] public Coordinates{int pl, int pZ, int p3}
i
x = pl;
¥ = p2;
z = p3;

r )

ol

-] public class output

i

-] public static void Main ()

{

Coordinates Start = new Coordinates (0, 0, 5):
Coordinates End = new Coordinates (15, 12, 16};
Console. WriteLine("Start at: {0},{1},{2}",8tart.x, Start.v, 51
{Console.Writefiine {"End at: {0},{1),{2]",End.x,End.y,End.z} |

o }

Loy o .
< | »
Ready | [tnza col 26 ch17 | |ms

fstart/|[e2structs - Mi... & 12:00 PM

Type the output line for & Run the program by i& Save the program as the
the End coordinates. pressing the F5 key. filename.

B The string appears on the
screen.

83




DISPLAY HEAP AND STACK INFORMATION

# allocates memory in one of two ways: heap and

stack. The heap method provides more flexibility so

classes usually use the heap method. The stack
approach sets aside memory for processing. Structs use
stack memory allocation because they are self-contained
and know exactly how much memory to allocate for their

operation.

A heap memory method is a term that describes the
dynamic allocation and freeing of objects as the program
runs. The heap method is best when you do not know the
amount of objects ahead of time and/or the number of
objects cannot fit into a stack. Because classes produce a
large number of objects that cannot be known ahead of
time, the compiler allocates new classes and operators on

the heap.

DISPLAY HEAP AND STACK INFORMATION

Project Types:

A stack is an area of memory that holds arguments and
variables. When the compiler compiles your project it
automatically sets aside the stack memory it will need so
your program will run properly. Because structs are self-
contained, the compiler knows how much memory to use
and sets aside the stack.

The heap method gives you more flexibility, and it is best
when you use classes. However, you should use structs
whenever possible to ensure that the amount of memory
your project takes up is as low as possible, which means
your project is reaching peak performance.

Templates:

3 visual Basic Projects
3 Visual C# Projects
-3 Wisual C++ Projects
I~ Setup and Deployment Projects
B-[10 Other Projects
Visual Studio Solutions

Windows Class
Application  Library

@& @ &l

ASPMET  ASP.NET Web

Windows =
Control

Web Ap..  ¥Web S Contr..
& B @

Console | Windows Empty
Application|  Service Project

- -

/A project for creating a command-line application

Narne [Btack.

Location:

|C:\Documems and Setingsiadministratorihy Documentsivisu j Browse.

Project will be created at ChDocuments and Settings\Administratoriivly Documentsivisual Studio Projects\Stack.

Fivlore

Cancel | Help |

OKE |
I

P

| o

File Edit View Project Build Debug Tools Window Help
Start Page CIass].cs\
I%SlaokSamp\ssS\ack

[l namespace Stack

{

= [$ning

using System;

using System.Collections;
public class SamplesStack
1

] public static void Main ()}

N |

Stack myStack = new Stack();

mystack.Push{ "Stringl" };
nystack.pPush{ "string2" };
nyStack.Push{ "String3" );

nyStack.Push{ "Stringd" };
Congole.Write( "Stack walues:" };
Printvalues { myStack, '\t' }:

'I’: PRSI e f

Kl start a new project.

B The New Project window
appears.

1 Click the Console
Application icon in the
Templates pane.

84

EJ Type a name for the file.

L Click OK.

[3 Type the code that
establishes your stack and
displays the stack values.

M The classl.cs code
appears in the parent
window.

B Delete all code after the
namespace Stack code.
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s ~
EX‘H Many performance factors depend on the There is no magic wand to fix heap memory
platform that you run your program on. Most problems, but Windows 2000, the most current
users run some flavor of Windows, and version of Windows as of this writing, has the best
unfortunately Windows has yet to have perfect memory allocation features. Windows XP promises
memory allocation. Depending on the version of | to improve its memory allocation abilities. Program
Windows that you use, you may not get the carefully so you do not have memory headaches no
performance that you expect or the same matter what Windows platform your project will
performance on every flavor of Windows. run on.

The heap method of memory allocation can take
time because the compiler is always opening,
freeing up, and reorganizing memory blocks.
Depending on how you construct your program,
there may also be threads trying to access
memory at the same time or other types of
memory corruption that can cause your project
(or even your computer) to crash.

File Edit View Project Buid Debug Tools Window Help

Start Page Class1.cs | b x Stack values: String4 String3 String2 String1
- (Pop) String4

IQSVaCK.Samp\esStack j |=0Pr\mVaIues(\Enumerab\e rryCollection,char mySepavj (Peek) S 3
Console.lrite{ "Stack values:" }; = Stack values:  String3 String2 String1
PrintValues ( myStack, "\t' 1;
Console.WriteLine{ " (Pop)\t\t{0}", myStack.Popi) );l

- Console.WriteLine{ " (Peek)\ENE(0]", myStack.Peek () )|
Console.Write( "Stack values:" )
PrintValues { myStack, "St' i;

public =ztatic void PrintValues( IEnumerable myCollection,
= char mySeparator )
i
System.Collections.IEnumerator
nyEnumerator = myCollection.GetEnumerator () ;
while { myEnumerator.MoveNexzt () )
console.Write{ "{0}{1}", mySeparator,
myEnumerator.Current };
Conscle.WriteLine();

I Type the code that EX Type the code that & Run the program by E& Save the program as the
removes an element from the | displays the stack values pressing the F5 key. filename.
stack. T Type the code that M The stack values appear at
Y Type the code that outputs the stack properties the top followed by the
displays the first element in and values. removed first string (Pop),
the stack. the new first string in the

stack (Peek) and the new
stack values.




FIND TYPE INFORMATION

# categorizes the elements that it uses to process

information into types. Types indicate the elements

within them and how they must be used. Because it
can be hard to remember the elements associated with
certain types, the MDE window contains type information
for your reference.

Four type categories exist: value, reference, pointer,
and void. Types in each category exist that perform a
specific function.

value types store data within your C# program. Two
categories of types comprise value types: struct and
enumeration. struct types contain structs and built-in
simple types, including integral, floating-point,
decimal, and Boolean types. The enumeration type lets
you declare a set of named constants.

FIND TYPE INFORMATION

reference types store references to data elsewhere in
your C# program. reference type keywords include
class, interface, delegate, object, and string.

pointer types let you point to a specific location in
memory. You can only use pointer types in unsafe mode,
where you specifically instruct the Visual Studio .NET
compiler not to manage memory for a particular block of
code, such as a class.

You use the void type in a method to specify that the
method does not return a value. The MDE window online
help contains complete information about types if you are
uncertain about what type you must use in a specific
situation.

e ¥ Microsoft Development Environment [design] - Start Page EIE
- . 4 File Edit View Tools Window | Help
My Documents sgnline Hol=r-a=1- ‘ & g| - 4@ Dynamic Help Ctri+F1
rvices
— e QR G ‘ o 5 B | ve/defal & Contents.. Clri+Alt+F1
'i: Start Page‘ [?)  Index... IL\@ Ctrl+Alt+F2 Exporer 1 X
@ &l Search Ctrl+Alt+F3
= Index results. Shift+Alt+F2
%) Search results Shift+Alt+F3
Edit Filters...
MVP’I'e“”""‘ E T Previous topic Alt+Up Arrow _
laces
3 NMNext topic Alt+Down Arrow
Cpan | Sync Contents
E Show Start Page ies %
2 o N Check for Update: j
2 3 Docurnents & Customer Feedbabk =]
5 @ Settings b E2 Technical Supporl
p (% Search 4 Help on Help
@ Help About Microsoft Dievelopment Environment
-4
4= Fun ‘
g [-|
4 &) shut Down Rezsiy | |
EIPEER & wooew | | |i@Start] |[@Microsoft D... & 12:00PM
Kl Click Start = Programs = B The Start Page appears. E Click Index.

Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

1 Click Help.



WORKING WITH TYPES AND INTERFACES

The MDE window online help contains more detailed
reference information about types where you can
learn about all the variables that are available for

all the various types, particularly the value types. The
reference information you can access includes the
following help pages:

* The Default Values Table displays all of the available
value types and their default values.

¢ The Built-In Types Table displays all of the built-in
types and what their .NET counterpart keywords
are. When the Visual Studio .NET compiler compiles
your Visual C# project it converts the Visual C#
types into the .NET keywords for final compilation.

* The Language Equivalent: Types page displays a
table that has the storage size of each type and the
equivalent type names for Visual Basic, Java, C++,
Visual C#, Jscript, and Visual FoxPro.

* The Implicit Numeric Conversions Table and Explicit
Numeric Conversions Table contained predefined
implicit and explicit numeric conversion tables.

. Microsoft Development Environment [design] - Start Pa _ =] %] *% Microsoft Development Environment [design] - Languag _|e] %]
Eile Edit Miew Tools Window Help Eile Edit W¥iew Tools Window Help
H-ra-cdd ibeo-«-8-8 v z - cd@ LR -8B, v | 7
=0 Sm:e ] [ vs/default.htm K R -0 far | [ ms-help AMS VECC/MS MSDNVS/vsintroT/hin » a0 4 1 4%
Start Page R | nttex 4 % Language Equivalents: Types | a b x ||Index 1 %
=]| Look for 18] visual Studio Look for:
|types‘ .I Language Equivalents: Types types, compared in -
" [This topic is part of a beta release and is subject to change in future releases, =
Filtered by: Blank topics are included as placsholders.] Filtered by
Visual C# = Storage  Visual Visual C# <
Mo recent projects found B size Basic Java Visual C++ @ MIE J8cript i
ypes = ypes =
(See also data type 1s n/a n/a VARIANT n/a Gbject (See also data type
Open Project | New Project | (See also XML type bytes T (see also XML type
built-in Decimal | Dacimal n/a DECIMAL decimal decimal built-in
C# overview NEW ¢ NET C# overview
compared in differd Framiwark compared in differe
complex in XML sct class) complex in XML sct
ﬁf‘;:;‘t values Date Date MEW | java.utilDate | DATE DateTime | Sy¥stem.C Idnecfs;n vales
join (.NET NEW ( ET Also the J join
query = Fronerk Framework (R85 ey -
class
reference tables dlass) reference tables &
=u (varies) rina NEW | java.lana.Strind | n/a Strina strina Tl ===
@ @Eind.[aise | 4q = | »l“ @ @Aind [€ice |
Ready [ [ Done H H
Astart| [@2Microsoft D... 4 12:00 PM start| |[@2Microsoft D... & 12:00 PM

M The Index window
appears.

1 Type types in the Look for
field.

Note: You can expand the Index
window by closing the Properties
window.

H Click the compared in
different languages entry in
the Index list box.

M The Look for field displays
types, compared in different
languages.

M The Language Equivalents:
Types help page appears
displaying the type differences
between Visual C# and other
languages.
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PROGRAM CONSTANT EXPRESSIONS

constant expression describes a snippet of code that

contains a constant value that the compiler evaluates

when your project compiles. An example of a
constant value is x = 5. A constant expression contains 1 of
16 types and 1 of 9 different constructs.

The type of a constant expression includes the following:
sbyte, byte, short, ushort, int, uint, long, ulong,
char, float, double, decimal, bool, string, any
enumeration type, or null. Some of these types may be
familiar to you, such as the int type declaring an integer.
These types will be explored in more detail in this chapter,
and you can also view all of the types and their associated
value ranges in the MDE window online help.

The constructs you can use in a constant expression include
literal keywords (null, true, and false), references to
other constant expressions in classes and structs, references
to members of enumeration types, nested constant
expressions, cast expressions (the conversion of an
expression into a type), predefined arithmetic operators

(+, *, and /), and the 2 : conditional operator that
determines whether one or another value is true. You will
not know the results from your constant expression until
you compile and run your project.

PROGRAM CONSTANT EXPRESSIONS

¥ Microsoft Development Environment [design] - Start Pai _ =] %] x|
File Edit View Tools Window Help
H-E-cdd kR o @-B [P o Project Types Templates A
-+ Q o} ) vs./default htm Vet 3|4 Visual Basic Projects P MNET P RET eb |
—3 Visual C# Projects WWED A Web S Cornt
Start Page | 4 b x |[Soluion Explorer & %
| = (1 Visual C++ Projects @g E
= —{1 Setup and Deployment Projects .
L3 Other Projects [P VWindows  Empty
' L ook IV Senvice  Project
‘ L{3 visual Studio Solutions (% :a"o g
Get Started m Erpty Now
No recent projects found Web Project
. . =
Olpem PhejRE: ‘ (¥ Proiect A project for creating a command-line application
Iy iRtppenties 1 X
= Narne: | Constart |
[E] 4 =] Location | CDocumerts and Settings\Administratorivy Document =] Browse
Project will be created at C:\.. Mdministratorivly Documentsivisual Studio Projectsidonstant
FMore OK ’\ I Cancel Help |
N
| —— =T
Resdy I I I I
start| |[@2Microsoft D... & 12:00 PM start| |[@Microsoft D... & 12:00 PM

Kl Click Start & Programs = E Click New Project.
Microsoft Visual Studio .NET
7.0 = Microsoft Visual

Studio .NET 7.0.
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appears.

—E] Click the Console
Application icon in the
Templates pane.

B The New Project window

A Click OK.

E3 Type a name for the file.




WORKING WITH TYPES AND INTERFACES

A

15

~
You can include a constant in another When the compiler checks for constant
constant expression. expressions, it will do so even if the constant
expression is nested within a non-constant
construct. If the constant returns an overflow,
such as a divide by zero error, then the compiler
using System; will return a compile-time error for you to
class Zero P Yy
{ resolve.
public const a = 5;
public const b = a + 10; The only constant expressions that can apply to
?ubllc static void Main() reference types are string and null because
Console.WriteLine (b reference types do not contain actual data —
% only references to that data.
J

. Constant - Microsoft Visual C#NET [design

Eile Edit View Project Build Debug Tools Window Help

G-a-=ldd LB » Debug - o
Start Page Class1.cs ‘
|§'§Comstant€\ass1 j |Elx

using System;

[Flnamespace Constant
{
S// <summarys
/// Summary description for Classl.
/7 </ summary>
class Classl

< bl t t 1 7ﬂ
pu 1Cc cons in x=1;
static void Main(string[] args) x|
Console . WriteLine ("Constants: {0}", Classl.x)
T Bl
+
}
L
1 I O
el | |
gstart/|[e2Constant - ... ¢ 12:00 PM
M The classl.cs code I Type the code that
appears in the parent specifies the constant
window. expression and outputs

[ Delete the comments

within the Main method. and variable (x).

the expression using the
object name (Class1)

Constant: 1

B3 Run the program by EX save the program as the
pressing the F5 key. filename.

B The constant expressions
appear onscreen.




SPECIFY VALUE TYPES

ou cannot create a Visual C# project without value The simple types act as aliases for these predefined types
Ytypes. Value types come in two types: struct and that the compiler uses when you compile your project.
enumeration. Visual C# also has two other predefined types, object and
. . string, that are not simple types because they are used
Fourteen other value types exist besides the struct and with reference types. Unlike reference types, value types
enum types; Visual C# groups these types into simple types. cannot contain the nul1 value.
Eleven of these twelve simple types are numeric, and the
remaining simple value type, bool, is a Boolean value. Each value type contains an implicit constructor that tells
These numeric types define the types of numbers that you the compiler to initialize the default value if you do not
have specified or you want the user to enter in a field. specify a value. The default values appear in the Default
Values Table help page that you can access from online help
Visual C# contains a built-in System namespace that in the MDE window.

contains all the reference information for predefined types.

SPECIFY VALUE TYPES

¥ Microsoft Development Environment [design] - Start Pai _ =] x| New Project x|
File Edit View Tools Window Help
H-E-cH@ R -8 -5, - @ o Project Types Templates
« = 9 [ 6 Q& e vs/defauthtm MR Y- Visual Basic Projects E= o =
|3 Viisual C# Projects Windows  Class  Windows
Start Page‘ 4 1 x || Solution Explorer & X 1 Visugl G+ Projects Applica Library  Control
Ellf= —1 Setup and Deployment Projects %‘F @ﬁ

Sther ‘PSFtOJdecfSS i ASPNET ASPNET  ‘Web
isual Studio Solutions Web A WebS.. Cont

Get Started B @ =
No recent projects found Console | Windows — Empty

pplica Service Project |
Open Project  |[ " New Project A project for creating a command-line application
L@ Rrgpenties 4 x
=l Name |\/alue\ |
[E 4= Location [CrDocuments and Setings\Administratorihy Document | Browse

Project will be created at C\.. \MAdministratorivly Documentsivisual Studio Projectsiyalue

Fhlore OK ’: | Cancel | Help |

D

H H = | — " ” pa—
Ready
jAstart| |[@2Microsoft D... 4 12:00 PM start|| [ezMicrosoft D... & 12:00 PM
Kl Click Start & Programs = H Click New Project. B The New Project window Type a name for the file.
Microsoft Visual Studio .NET appears. .
7.0 & Microsoft Visual , —H Click OK.
Studio .NET 7.0. —E Click the Console

Application icon in the
Templates pane.
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You can display the actual value type for any C# type using
the method GetType ().

using System; )
class Type; Uint64
{

public static void Main()

{

Console.WriteLine (15500L.GetType()) ;
}

}

¥ Value - Microsoft Visual C# NET [design] - €

Eile Edit Miew Project Build Debug Tools Window Help Values: 3, 2.75, A
H-a-s 0@ 4L B2E - &- » Debug - o

Start Page Class1.cs ‘
|§'§Va\ue Class1 j |'=‘Mam(5trmg[] args)

using System;

[Fnanespace Value
{
S// <summarys
/// Summary description for Classl.
/7 </ summary>
class Classl
{
public static void Main{string([] args)

{

int x=3;

float y=2.75F;

char z="A";

Console.WriteLine ("Values: (0}, {1},{2}",%,¥,2);

1
4 |

Ready [ [ 14 col 24

gstart/|[e2 value - Mic...

M The classl.cs code I Type the code to specify B3 Run the program by B save the program as the
appears in the parent value type variables and pressing the F5 key. filename.
window. output those variables.

B The values appear
[ Delete the comments onscreen.
within the Main method.




PROGRAM NUMERIC TYPES

assign to a variable. By assigning numbers to

N umeric types let you specify the type of number you

variables, you can perform different calculations.
Three different categories of types comprise the numeric
types: integral, floating-point, and decimal.

The two most common numeric types are integral and
decimal because we use those two number types most
often. The integral type category has the most number of
types because Visual C# categorizes integer types by the
range of the integer. In one case, the char type, the integer

is not a number at all.

Visual C# divides the integer ranges into four main groups:
byte, short, int, and long. Of these four groups, you
can specify whether the integer type is signed or unsigned.
A signed integer type contains negative numbers in its

PROGRAM NUMERIC TYPES

range and an unsigned integer contains a number range

that starts with 0.

The number of digits in each integer group provides the
most obvious information about the differences between
the four groups. The byte group contains numbers up to
three digits, the short type contains numbers up to five
digits, the int type contains numbers up to ten digits, and

the long type contains numbers up to 19 digits.

The char type is an integer that represents a Unicode
character set value that ranges from 0 to 65535.

¥ Microsoft Development Environment [design] - Start Pai _ =] x| New Project x|
File Edit View Tools Window Help
- W Lt BERv-a.-@-5 ™ Project Types Templates: s
-=Q (A} [5 | vs:/default.htm A S Y Visual Basic Projects E= el ]
: ; |3 Viisual C# Projects Windows  Class  Windows
Start Page‘ a D: ?_OLMOH Explorer & X (3 Visual C++ Projeots Applica Library  Control
= (23 Setup and Deployment Projects %‘# @g
Smer‘psrtmdems it ASPNET ASPNET  Web
fsual studio Selutons Web A.. WebS.. Cont
Get Started @ ;| & O
No recent projects faund Congdle| Windows  Empty
pplica Service Project |
open Project ‘ New Project N A project for creating a command-line application
hs Ropenties 1 x
= Narne [Numeric |
[E]4 =] Location | ChDocuments and Setfings\Administratorihly Document j Browse
© Add to Solution & Cloge Solution
Project will be created at C:\.. Midministrator\My Docurmentsiisual Studio Projects\Nlimeric
=l Fhiore | OK ’\ | Cancel | Help |
Reacy H H A
ii@start| |[@zMicrosoft D... [@ 1200Pm | | |ym@start]|[[ea value - Mic... ¢ 12:00PM

Kl Click Start & Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

H Click New Project.

B The New Project window
appears.

] Click the Console

Application icon in the
Templates pane.

A Click OK.

Type a name for the file.
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g 3
EX]H You can determine whether an The Unicode character set is a worldwide standard set that
integer type is signed or applies numbers to different characters for most written
unsigned by adding ans orau languages throughout the world. When you declare a char
before the type name. Only the variable, you can declare the variable as a letter or with the
byte type requires an s in front Unicode number that applies to that letter. For example, you
(thus sbyte) so you can signify can include a char line with char Letter = 'X';.

the byte as signed. The other

three types — short, int, and You can also provide the Unicode equivalent in place of X, as in

. char Letter = '\u0058"';.
long — require you to precede
those type names so you can When you enter a Unicode character number you must include
signify those types as unsigned. the Unicode number in single quotes, precede the number with
. a backslash and u, and also ensure that the Unicode number has
four digits.

You can convert a char value to several other integer types
including ushort, int, uint, long, and ulong. However, you
cannot convert other integer types (or any other numeric type)
to the char type.

‘% Numeric - Microsoft Visual CZNET [design] NEES
Eile Edit Miew Project Build Debug Tools indow Help Combined value: 135
B-a-sJdd % B2m o a- » Debug - @

Start Page Class1.cs‘ qpx
[Bshumeric.Class1 =] [s®Main(string[] args) s

using System;

[Flnamespace Numeric
{
S// <summarys
/// Sumnary description for Classl.
/7 </ summary>
class Classl
{
static void Main{string[] args)

{

int % = 25;
int y = 45;
int z = 65;
Console.Writeline {"Combined value: {0}",x+ytz) ;|

L =
4 |

v
Ready [ [ 15 col 50 chs1 I

iBstart/ |[@2Numeric - ... & 12:00 PM

M The classl.cs code I Type the code that adds E3 Run the program by B The combined expression
appears in the parent two integral expressions and pressing the F5 key. appears onscreen.

window. outputs the combined

expression.
[ Delete the comments P

within the Main method.

CONTINUED }
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PROGRAM NUMERIC TYPES

categories of numeric types that Visual C# supports.
Visual C# offers two different floating point types:
float and double. You can use the float type for very
large numbers — the float range is from +1.5 x 10~ to
+3.4 x 10%, and the float type rounds off numbers to seven
digits. You must denote a float type by using the suffix f
after the floating point value.

Floating and decimal types make up the two other

If you need even larger numbers, the double type gives you
a far greater range — 5.0 x 107 to 1.7 x 10** — and it
rounds off numbers to 15 or 16 digits depending on the
number. Double numbers require no suffix after the value.

The decimal type does not give you the range of the
floating point type — the decimal type ranges from 1.0 x
107 to 7.9 x 10*® — but it does give you greater precision by
rounding off numbers to 28 or 29 digits depending on the
number.

You must denote a decimal type by using the suffix m after
the decimal value. If you do not use the £ and m suffixes for
floating-point and decimal values, the value will be treated
as a double-value, and your project cannot compile.

PROGRAM NUMERIC TYPES (CONTINUED)

% Numeric - Microsoft Visual C#£NET [design]
File Edit Wiew Project Build Debug Tools Window Help

e R = = I = M == 8- » Debug |
Start Page Classt.cs | abx
|§¥Numenc Clagsi j |§‘Main(strimg[] args) j

{ -
/7 <summary> "
/77 gummary description for Classl.

/77 </summary>

class Classl

{
static void Main{string[] args)
{

int x = 25;

int y = 45;

int z = 653;

Console.Writeline ("Combined value: {0}",x+y+z);

float a = 4.7F;

float b = 3.5F;

Console WriteLine ("Float value: {[0}",a+b);

y L

y -
4| | 3
==

Ready I [tnm Col 55 chas [ ms

sAstart|[@2Numeric - ...

¢ 12:00 PM

1 Add code to establish and
output floating-point values.
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Run the program
10 he prog by
pressing the F5 key.

Combined value: 135
Combined float value: 8.2

B The integer and float
values appear onscreen.
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- ~
Apﬁ[y If you want to enter a Unicode character, you can do You can mix integral and
k so in C#. The Unicode character set is a worldwide floating point types in one
standard set that applies numbers to different expression. When you mix
characters for most written languages throughout the types, the integral types will
world. When you declare a char variable, you can convert into floating point
declare the variable as a letter or with the Unicode types. However, you cannot
number that applies to that letter. mix decimal types with
integral or floating point
types. Make sure to denote
using System; the decimal with the m suffix
class Character; i otherwise your project will
éhar Letterl = ‘X’; not Comp“e'
char Letter2 = ‘\u0058’
public static void Main()
({?onsole.WriteLine (Letterl) ;
Console.WriteLine (Letter2) ;
)
L J

% Numeric - Microsoft Visual C#£NET [design] SR
Eile Edit VMiew Project Build Debug Tools Window Help Comb!ned value: 135
-t 4 BB - - » Debug - @ » Combined float value: 8.2

Characters: A, Z

Start Page Class1.cs| 4bx
|§'§Numenc Class1 j |§°Mam(strmg[] args)
A7/ <summary>
/77 summary description for Classl.
/77 </summary>
class Classl
i
= static void Main(string[] args)

i

int x
int y
int z
Conzole.WriteLine ("Combined value: {0}",x+y+z);
float a = 4.7F;

float b = 3.5F;

Console.friteLine("Float value: {0}",a+b);

char Charl = "A';
har Charz = '2';
Cconsole . WriteLine("Characters: {0}, {1}",Charl, CharZ);l
L 1
dl | —
Ready I [tnz1 colea chsa [ s

Astart| |[@zNumeric - ... & 12:00PM

Add code to establish and & Run the program by EE] Save the program as the
output character values. pressing the F5 key. filename.

M The integer, float, and
character values appear
onscreen.




PROGRAM THE BOOLEAN TYPE

expression meets one of two criteria: True or False.

Using the Boolean type is a good way to determine
how your program functions depending on the values
stored in one or more variables in your project.

The Boolean type lets you determine if a variable or

The Boolean type uses the keyword bool, which is an alias
of the System.Boolean type in Visual Studio .NET. You
can use the System.Boolean type name as opposed to
bool if you wish, but the functionality of the type name
and the alias is exactly the same.

PROGRAM THE BOOLEAN TYPE

You can assign a Boolean value (that is, True or False) or
a range of values to a bool keyword. For example, you can
tell the bool keyword to check to see if the bool value is
True where x > 5 and x < 10. If the value is between 6 and
9, the value will be true, and your project will determine
what code block to execute next.

The default value of the Boolean type is False. Therefore,
if you enter a bool statement and enter neither the True
nor False variables in the statement, Visual C#
automatically checks to see if the value in the bool
statement is False.

¥ Microsoft Development Envircnment [design] - Start Pag _ =] x| New Project x|
File Edit View Tools Window Help
HA-a-2dd 2R o-a-B-B) - @ o Project Types Templates
=2 06 9ok vsidefauthtm MR Y- Visual Basic Projects = - =l
; ‘ | =3 Visual C# Projects Windows  Class  Windows
Start Page‘ a D: ?_OLMOH Explorer & X (3 Visual C++ Projeots Applica Library  Control
E gte;up ;nd Dfployment Prajects %‘# @g
y er‘ Srt‘”dec 58 i ASPNET ASPNET  ‘Web
tsual studio Selons Web A.. WebS.. Cont
Get Started m e &
Mo recent projects faund [ZIEETY VWindows  Empty
LYIENY  Sernvice Project |
Open Project  |[ " New Project A project for creating a command-line application
L@ Rrgpenties 4 x
B Name |Bao\ean |
EEIEN Location | CADocuments and Seftings\AdministratoriMy Docurment =] Browse
Project will be created at C:.. \Administratorivy Documentsivisual Studio Projects\Boolean
Fhlore OK [: | Cancel | Help |
A
=l Y = |
Ready H H " ”
jAstart| |[@2Microsoft D... 4 12:00 PM start|| [ezMicrosoft D... & 12:00 PM

Kl Click Start & Programs = H Click New Project.
Microsoft Visual Studio .NET
7.0 = Microsoft Visual

Studio .NET 7.0.

B The New Project window
appears.

Type a name for the file.
—H Click OK.

] Click the Console

Application icon in the
Templates pane.



WORKING WITH TYPES AND INTERFACES

( )
AWB[ You can determine whether a particular value meets a Unlike C++, which lets you
k certain condition (for example, whether a value is convert a Boolean type to
’ greater than zero) by using Boolean types as the an integer type, Visual C#
controlling expressions in 1 f and for statements. does not allow any
Boolean type conversion.
C++ lets you convert the
using System; false state to zero and the
?1‘5‘55 Boolean; true state to a non-zero
int x = 4; value. If you want to know if
public static void Main() a variable is equal to zero or
{
if (xi>= 0) r.10t, you have to create an'
( if statement that checks if
Console.WriteLine("The value of x is greater than zero."); a variable is zero or not.
}
}
}
The value of x is greater than zero.
. J

% Boolean - Microsoft Visual C£NET [design] =R

Eile Edit View Project Build Debug Tools Mindow Help
G-a-sHd@ dB@ o---8-F ) Debug Ml
Start Page Class‘l.cs"‘ 4 x ||
[#2B00lean Classt =] [¢*mainistring(] arge) K| Look
using System; = ﬂ |~
Filter|

[ namespace Boolean
{
A7 <summarys
/// Summary description for Classl.
A7 </ 3ummary>

class Cclassl [ ]
; 7
static void Main{stringl[] args) @
{ -
bool variable = true; Ell__I
Console . WriteLine (Variable ? "true" : "false") ;| %”
)
>
)
4 | _,|; | —
Ready | [[dn 13 col60 chs1 | [ms
Bstart| [e2Boolean - ... < 12:00 PM
M The classl.cs code I Type the code that B3 Run the program by E save the program as the
appears in the parent specifies the Boolean value pressing the F5 key. filename.
window. of Variable and outputs

the state of the variable M The state of the Boolean
[3 Delete the comments ’ variable appears onscreen.
within the Main method.
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DECLARE REFERENCE TYPES

class, interface, and delegate. These keywords

declare reference types, but they are not reference
types in and of themselves. Visual C# includes two built-in
reference types: object and string. These reference
types act as keywords and also the declaration of a
reference type in code.

Visual C# includes three reference type keywords:

You can assign values of any type to the variables that you
include in the object statement. When you convert
reference types to value types and vice versa, you do so by
declaring those types within the object type before you
convert.

DECLARE REFERENCE TYPES

The string type lets you define strings of Unicode
characters that can include words, numbers, or any Unicode
character. The string can be enclosed in two forms:
quotation marks and quotation marks preceded by the @
symbol. The difference the @ symbol makes is that an
escape sequence — the backward slash indicates a Unicode
character number — is not processed. This makes it easier
to enter a filename with all of its directory information that
makes use of backward slashes.

The string type acts like a value type in that you can use
equality operators for comparing strings and you can use
other operators for combining and accessing string
characters.

. Microsoft Development Environment [design] - Start Pal IEIES New Project x|
File Edit Wiew Tools Window Help
BB Ul e o o-B8-B, - Project Types EISIEES [iE
« 2 00a a6 vsidefauthtm et |, Visual Basic Projects = o B
: ‘ |3 Visual C# Projects Windows  Class  Windows
[Soluton Explorer 1 x |
Start Page‘ 4 Dj ?_OUUOH Explorer & x |3 Visual C++ Projects Applica Library  Control
E Zteéup snd Dtep\oyment Projects %ﬂ @ﬂ n#
‘_T‘_D " erl ST”Z’C SS it ASPNET ASPNET  Web
isual Studio solutions Web A.. WebS.. Cont
Get Started m T
Mo recent projects found (I \Windows  Empty
Applicatio [SETNIeE) Project =
Open Project ‘ New Project A project for creating a command-line application
5§ Rrgrerties [
- Name |REWVD9 |
EEE] Location [ CDocuments and Settingsiadministratorivly Document = Browse
Project wil be created at C:\.. AAdministratoriby DocumentsiVisual Studio Projects\RefType.
Fhdore | OK ’: | Cancel | Help |
D
= | I | P
Ready " ” H H
iBstart||[@zMicrosoft D... & 12:00 PM Start| [@Microsoft D... 4 12:00 PM

Kl Click Start & Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

H Click New Project.

B The New Project window
appears.

—E Click the Console
Application icon in the
Templates pane.

Type a name for the file.

A Click OK.
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If you want to determine if two strings are the same, such as a user-entered
password matching the stored password, you can use the equality (==) and
inequality (! =) operators for testing whether two strings are the same as
you would with two values in a value type declaration.

A

using System; .
class EqualityTest; The value of x is

{ greater than zero.
int x = 4;

int y =5

public static void Main()

{

if (x !'= 0)

{

Console.WriteLine ("The value of x is greater than zero.");
}

if (x == 0)

{

Console.WriteLine("The value of x is zero.");

}

}

}

% RefType - Microsoft Visual C#.NET [design] NEES

Eile Edit Miew Project Build Debug Tools Window Help Hello there.
The extracted character is |

H-a-s 0@ 4L B2E - &- » Debug -
Start Page Class1.cs ‘ 4b
|§'§Reﬁype Class1 j |§‘Mam(5trmg[] args)

using System;

[Fnamespace RefType
{
S// <summarys
/// Summary description for Classl.
/7 </ summary>
class Classl
{
static void Main{stringl] args)

{

string Stringl "Hello ")

string StringZ "there.";

char Char = dtringl[3];

Console.Writeline (Stringl+itring2);
Console.WriteLine ("The extracted character is {0}",Char);

< | »

Ready [ [In1s col 70 chel

fstart [e2RefType - ... & 12:00 PM

M The classl.cs code I Type code that B3 Run the program by B save the program as the
appears in the parent concatenates two strings and  pressing the F5 key. filename.
window. extracts a character from the

B The string and extracted

first string.
& character appear onscreen.

[ Delete the comments
within the Main method.




ENTER REFERENCE TYPE DECLARATIONS

isual C# offers three different keywords for declaring

reference types: class, interface, and delegate.

The class, interface, and delegate types have
similar statement structures. They include optional class
attributes and modifiers that further define your reference
type and the identifier, which is the name of your reference
type. After that the options change depending on the
reference type you use. For example, with classes, you have
the ability to specify a base class and any class member
declarations. An interface and a class are also closely related
in that they can rely on base versions of themselves that
contain basic data but no members.

A class contains references about data. In contrast, an
interface contains references about how that data should
be used — that is, what methods, properties, events, and
indexers should apply to that data. Interfaces contain only
abstract members that have basic information about how
data in a class or struct should behave.

Classes and structs can apply to more than one interface,
and the class and/or struct must adhere to that interface
much like you must adhere to a contract that you sign.

ENTER REFERENCE TYPE DECLARATIONS

'w Project

‘¥ Microsoft Development Environment [design] - Start Pa NEE
File Edit View Tools Window Help
- sHd fmRo-a-8- 6B ) v
= @[ & @6 E vs/defaul htm viet 3| &
Start Page | < b x ||Solution Explorer X |
==
Mo recent projects found
Open Project ‘ New Project
X3 RrgRetties 1 x

EEEE

Project Types: Templates
Visual Basic Projects E= e =
23 Visual C# Projects Windows  Class  Windows
(3 visual C++ Projects Applica Library — Control
- gter:up pand Dtep\oymemt Projects %‘” @ﬂ bh
Vi er‘ SrtUJsC SS I ASP.MNET ASP.MNET  Web
toual sudly solons WebA.. WebS. Cort.
nﬁ @ E
Console | Windows  Empty
pplica Senvice  Project =l

A project for creating a command-line application

Marme: | Interface]

Location

|C \Documents and SettingshAdministratorivly Document j

Project will be created at C:\.. WAdministratoriby Documentstiisual Studio Projectsiin|

Browse..

erface

FMore oK r I cancel | Help |
7| —— =~ e |
Ready | | I I
start| |[@Microsoft D... 4 12:00 PM i@start||[[@zMicrosoft D... & 12:00 PM

Kl Click Start & Programs = H Click New Project.
Microsoft Visual Studio .NET
7.0 = Microsoft Visual

Studio .NET 7.0.

B The New Project window
appears.

—E] Click the Console
Application icon in the
Templates pane.

Type a name for the file.

A Click OK.
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To save keystrokes, you can implement an interface directly from a class.

4

TYPETHIS: RESULT:
using System;
interface IntBasel This class inherits
{ .
void TEMethodl(); from‘ two }nterfaces
} that inherit from two
interface IntBasel base interfaces. No
{
void IBMethod2 (); > values are returned
} because all the
interface Intl: IntBasel, IntBase2 interfaces return void
{
void Methodl () ;void Method2 () ; methods.
}
interface Int2: IntBasel, IntBase2
{
void Method3(); void Method4 (); void Method5() ;
}
class Classl: Intl, Int2
{
public static void Main()
{
Console.WriteLine("This class inherits from two interfaces that inherit
from two base interfaces. No values are returned because all the
interfaces do are return void methods.");
}
\. J

* Interface - Microsoft Visual C#.NET [design] - Class1.cs % Interface - Microsoft Visual C#NET [design] - Class1.cs NEES
Eile Edit View Project Build Debug Tocls Window Help File Edit View Project Build Debug Tools Window Help
Start Page Class1.cs‘ Start Page Class1.cs‘ 4bx
I%\nterface Output j |-.-;’Mam(5trmg[] args) |°§\nterface Cutput j |"—‘Mam(5trmg[] args) j
interface Intl | ! = ‘I
int a { return Getvar;
get; - ]
set; =] set
b {
+ Getvar = value;
class Variable: Intl - 1
{ F }
private int GetVar; F }
public variable{int a) [T] public class OCutput
{ i
GetVar = a; H—] public static void Main{string[] args)
} i
public int a Variable| ® = new Variable(4);
{ Conscle.Writeline ("The wariable is (0}",x.a):
get - i
{ r J
return GetVar, 1
i = L -
Bl | o= 1 | r=
Ready | [tna7 ol 21 ch1z | |ms Ready | [naz ol 21 chiz [ s
Bstart| [@2 Interface - ... 4 12:00 PM start||[@2 Interface - ... 4 12:00 PM
M The classl.cs code Type the code that 1 Type the code that

appears in the parent
window.

3 Delete the comments

within the Main method. implementation.

establishes the interface, the
fields, the constructor, and
then implements the get
method in the property

implements the set method
in the property
implementation and the class
that outputs the variable.

CONTINUED }




ENTER REFERENCE TYPE DECLARATIONS

a delegate object serves as the primary object in an

event. An event tells your project about something that
happens to an object in your program. Second, the delegate
object contains method information that tells the affected
object in the event what to do when the event occurs.

The delegate reference type serves two functions. First,

Delegates act like function pointers in other languages such
as C++ and Pascal. Unlike other languages, Visual C#
delegates are completely object-oriented so they are secure
and type-safe. Type-safe code is code that accesses types in
well-defined ways so as to prevent crashing programs that

ENTER REFERENCE TYPE DECLARATIONS (CONTINUED)

The variable is 4

B Close the Interface
project.

k& Click the New Project
button in the Start menu.

Run the program
9 he prog by
pressing the F5 key.

B The constant expression
appears onscreen.

i Save the program as the
filename.

can lead to other nasty things such as memory leaks and
crashing operating systems.

When you create a delegate, you must enter two
mandatory options. First, you must enter the result type
that matches the return type of the method. Entering the
result type lets you tie in the delegate with the method.
Second, you must enter the delegate name. Without either
of those options, the MDE window calls your attention to
the error. You can add attributes and modifiers as you can
with classes and interfaces.

New Project x|
Praject Types Templates: |—J
Visual Basic Projects E= ol =l

-2 Visual G# Projects windows  Class  Windows
(1 Visual C++ Projects Applica Library ~ Control

(23 Setup and Deployment Projects %‘# @g

Sther ‘PSFtOJdecfSS i ASPNET ASPNET  ‘Web
isual Studio Solutions Web A WebS.. Cont

;| & O

Console | Windows  Empty
pplica Service Project |

A project for creating a command-line application

Narme | Delegate |

[ C\Documents and Settings\Administratoritly Document =| Browse

Project will be created at C:\.. \Madministratorivly Documentsivisual Studio Projects\Delegate

Fhlore OK ; | Cancel | Help |

A
I =

Location

| |
igAstart||[@zMicrosoft D... 4 12:00 PM

é Type a name for the file.
—{H Click OK.

B The New Project window
appears.

H Click the Console

Application icon in the
Templates pane.
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s ~

EX]H No matter if you write your delegate before or If you need to call a single method or you want a
after you write your method, avoid compilation class to refer to several methods, use the delegate.
errors by ensuring that the delegate result type The delegate also has the added advantage of being
and your method return type match before you easier to construct than the interface. However, the
compile your project. interface lets you specify the methods that an

object in your project calls instead of general
methods that a delegate includes. The interface is
also a good choice if a class needs an inheriting
interface as a jump point for accessing other
interfaces or classes.

The greatest similarity between delegates and
interfaces is that they separate the specification
of methods with the implementation of those
methods. As with the class and struct, your
decision about using a delegate or an interface
depends on what you are trying to do. J

. Delegate - Microsoft Visual CZNET [design]

Eile Edit Miew Project Build Debug Tools Window Help The delegate call succeeded.
H-a-s 0@ 4L B2E - &- » Debug - o
Start Page Class1.cs"‘
|§'§De\egate Class1 j |'=‘Mam(5trmg[] args)
delegate void Dell(string x);
class Classl
i ( public static void Main{string[] args)

{
TakeDel (new Dell{DelCreats}) ;
r }
=} public static void TakeDel (Dell Function)
{
Function ("succesded.");
r +

=} public static void DelCreate(string x)
{
Console._WriteLine ("The delegate call {0}", x};
r +
r +
1

1 |
Ready ” ” nz4 Col 2

igBstart| [@zDelegate - ..

M The classl.cs code i Type the code that & Run the program by i&] Save the program as the
appears in the parent establishes the delegate, calls  pressing the F5 key. filename.
window. the delegate, and outputs the .

result. B The constant expression

& Delete the comments appears onscreen.
within the Main method.
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CONVERT VALUE TYPES

TO REFERENCE TYPES

reference types and vice versa with a process called

boxing. Boxing refers to the value type to reference
type conversion process. Unboxing is the reverse procedure
that converts reference types to value types.

Visual C# enables you to convert value types to

Visual C# boxes value types, including struct and built-in
value types, by copying the value from the value type into
the object. After you box the value type, you can change
the value of that value type. Boxing is useful when you need
to copy a value from one value type to one or more value
types. For example, you can copy an integer value to one or

more integers by having those other integers reference the
object you created when you boxed the integer value.

Unboxing lets you convert an object into a value type or an
interface type into a value type that implements that
interface. When Visual C# unboxes the object, it checks the
object to see if it is the same value type as the one you
specify in the unboxing argument. If Visual C# sees that this
is true, it unboxes the object value and places it into the
value type.

CONVERT VALUE TYPES TO REFERENCE TYPES

% Microsoft Development Environment [design] - Start Pag _ =] %] New Project x|
File Edit View Tools Window Help
H-E-cdd kR o @-B [P o Project Types Templates BE
“ 2 06 9ok vs/defadt him vt 3| & Visual Basic Projects EET fsa |
; ; 3 visual C# Projects Windows  Class  Windows
Start Page| 4 Djl ?_OUUOH Explorer 4 X 3 Visual C++ Projects Applica Library ~ Control
= —{1 Setup and Deployment Projects %ﬁ @ﬂ @'
Stherf;q;ms " ASPMNET ASPNET  Web
sualSiudio solons Web A.. WebS.. Cont.
Get Started m m =
Mo recent projects found [FIERTY Vwindows  Empty
Applicatio [EESTEIVIeE] Project =l
Open Project ‘ New Project A project for creating a command-line application
R iRtppenties 1 X
= Narme: |Converl |
[E] 4 =] Location | CDocumerts and Settings\Administratorivy Document =] Browse
Project will be created at C:\.. Mdministratorivly Documentsiyisual Studio Projects\Convert.
FMore OK It | Cancel | Help |
3
| —— ==
Resdy I I I I
yAstart| [@zMicrosoft D... 4 12:00 PM i start|||[ezMicrosoft D... 4 12:00 PM
é Type a name for the file.

Kl Click Start & Programs = E Click New Project.
Microsoft Visual Studio .NET
7.0 = Microsoft Visual

Studio .NET 7.0.
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B The New Project window
appears.

A Click OK.

—E Click the Console
Application icon in the
Templates pane.
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A

<

You can unbox an object with a boxed object value. For example, if you see
an object statement with a = 5, you want to move the number 5 from the
object to an integer, or else the compiler will return an error. You can test
whether an object value has been boxed correctly using the try and catch
arguments.

using System;

public class Unbox The integer unboxed
{

int a = 5 successfully.

object x = a // boxes a into object x

try

{

int b = (int) x;

Console.WriteLine ("The integer unboxed successfully.");

}

catch (InvalidCastException e) // If there is an error, the catch argument

catches it.

{

Console.WriteLine (" {0} Unboxing error!",e);

}

}

\. J

% Convert - Microsoft Visual C#NET [design]

Eile Edit Miew Project Build Debug Tools Window Help Original (boxed) value: 25
Start Page  Class1.es | Square Value: 625

I@Convem Class1 j |":‘Mam(5trmg[] args)
uzing system;

[Fnamespace Convert
{

/// <summary>

S/ summary description for Classl.

/47 </summary>

class Classl

{
public ztatic vold Main{string[] args)
{

int a = 25;

object b = a;

a = 625;

Console.WeiteLine ("Original (boxed) valus: {0}",b):
Console.WriteLine ("Square Value: {0}",a):

+
4 |

[ [

gstart||[ezConvert - ... ¢ 12:00 PM

M The classl.cs code ld Type the code that boxes B3 Run the program by B save the program as the
appears in the parent the original value and outputs  pressing the F5 key. filename.
window. the boxed and changed

values. B The constant expression
[3 Delete the comments appears onscreen.
within the Main method.




PROGRAM POINTER TYPES

hen you compile a project, the Visual Studio .NET
Wgarbage collector manages all objects in your class

and ensures that all objects handle memory
correctly and have legitimate references. However, there
may be times when you need to have an object access a
particular memory address that you do not want the
garbage collector to touch. Visual Studio .NET gives you this
control with unsafe mode and pointers.

When you enter the unsafe keyword in code, you tell the
compiler and the Visual Studio .NET runtime environment
(the Common Language Runtime) that the garbage
collector should not manage those memory blocks that
have been allocated in the unsafe argument. You point to
the memory blocks to reserve by using the pointer type.

The key portion of your unsafe code block is the fixed
pointer type. The fixed pointer type pins down the memory
you want to reference so the garbage collector will not
allocate that memory block at random to other objects in
your program.

Note that if you try to create pointer types and do not
explicitly create the unsafe context in your code, the
pointers will be considered invalid. In that case the MDE
window will alert you to this error, and if you try to compile
your project, the compiler will return an error.

PROGRAM POINTER TYPES

¥ Microsoft Development Environment [design] - Start Pai _ =] %] New Project x|
File Edit View Tools Window Help
G--cdd ke o-«-8-5|, - @ g Project Types Templates [5 |
&+ @[ 6 @ mE vs/defadt him e 4|a Visual Basic Projects = o =l
: ; =3 Visual C# Projects Windows — Class  Windows
Start Page| 4 Djl ?_OUUOH Explorer 4 X 3 Visual C++ Projects Applica Library ~ Control
= —{1 Setup and Deployment Projects %‘, @ﬂ @'
Stherf;‘”;“gs y ASPNET ASPNET  Web
150l =udo solions Web A.. WebS. —Cont.
Get Started m T T
Na recent projects found [Tl Windows  Empty
Applicatio IRV Tel=] Project =l
Open Project ‘ New Project A project for creating a command-line application
RS iRtppenties 1 X
) Narme: |Pomter |
EEIE] Location | CDocumerts and Settings\Administratorivy Document =] Browse
Project will be created at C:\.. Midministratorivly Documentsiisual Studio Projects\Peinter.
FMore OK [i | Cancel | Help |
N
| N ==
Ready H ” H H
yAstart| [@zMicrosoft D... 4 12:00 PM i start|||[ezMicrosoft D... 4 12:00 PM

Kl Click Start & Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

B Click New Project.

B The New Project window
appears.

—E Click the Console
Application icon in the
Templates pane.

Type a name for the file.

A Click OK.
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4 3
Apﬁbi You can initialize pointers of different types by nesting fixed If you receive an error running
h statements within each other. This approach saves time unsafe code you have not told the
when you need to declare several different pointer types. compiler to compile unsafe code.
You can do so by selecting the
project name in the Solution
using System; 2 Explorer window and pressing
class Pointer 4 Shift+F4 on your keyboard. When
{ 6 .
int % yr the Propeltty Pages wanow appears,
unsafe static void Main() you can click the Configuration
{ Properties file folder in the left-pane
Pointer test = new Pointer(); d th h the All f
Fixed(int* pl = &test.x) anc then change the Allow unsaie
Fixed (int* p2 = &test.y) code blocks setting to True.
*pl = 2;
*p2 = 4;
Console.WriteLine(test.x);
Console.WriteLine(test.y);
}
}
. J

% Pointer - Microsoft Visual C£NET [design] - =R
Eile Edit View Project Build Debug Tools Window Help
Start Page Class1.cs‘ 4% @
I§'§Pomter Class1 j |g0Mam(5tmg[] args) ; |
uzing system; & é

&

[FInamespace Polnter
{
/// <summary>
S/ summary description for Classl.
/47 </summary>
class Classl

{

unsafe static vold Maini{stoingl] acgs) 4
{ n x
int a = 500;

byte* pb = {byte*)s&a; jv

for f{int 1 = 0; 1 < sizeof (doubls}; ++i}
Console.WriteLine (" (0,2:X]", (Uint) (*pb++)): )

, L =]

}
< | IOl [==
Ready [ [frs col 18 chis | fms
gstart||[e2Pointer - Mi... ¢ 12:00 PM

M The classl.cs code
appears in the parent
window.

I Type the code that
changes the method into an
unsafe one and displays the

EX save the program as the
filename.

B3 Run the program by
pressing the F5 key.

[ Delete the comments
within the Main method.

memory locations for values
in a range.

B The memory blocks and
the value types appear
onscreen.
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INSERT THE VOID TYPE

The void type is a new type introduced with Visual C#

If you want a method to accept parameters from the code
that accesses the method (such as a class) but not return
any value, you can enter void as the return type. The void
type cannot be used as a parameter in the method
statement; void applies only to the method return type
and as a precedent to the method statement.

and the last of the four types available. Visual C# uses

the void type with methods as well as functions that
require methods including classes, events, delegates, and
indexers.

The void type indicates that the method does not return a
value and/or take any parameters. Many statements will use
the void type that precedes the method so the program
will understand that it will take the implementation
information from your method and the method will not
accept any parameters or return any value.

The void type gets a lot of exposure because so many
different components in Visual C# use methods. These can
include indexers and events as well as other reference types
including classes and delegates. See page 130 to learn more
about using the void type with delegates.

INSERT THE VOID TYPE

¥ Microsoft Development Environment [design] - Start Pa NEES New Project x|
File Edit View Tools Window Help
G-E-cdld@ | ieR e-a-8-B, - @ Project Types Templates FE
« =004 9EE vsidefauthtm MK A Yisual Basic Projects EE i) =]
=3 Visual C# Projects windews  Class  Windows
Start Page | 4 D; ii)‘UUOH Explorer  # x |3 Visual C++ Projects Applica Library ~ Control
—g Zteéup snd Dtep\oyment Projects %ﬁ @ﬂ .:#
[ er Frojects
|—C| Yisual Studio Solutions C\/SSF; IXET CVS;; NSET C\?J/rit.)
Get Started @ E’
Mo recent prajects found Tl Windows  Empty
Applicatio JEI=IaVleT] Project =
Open Project  |[™ New Project A project for creating a command-line application
A3 Rregperties 1 x
B Narme |V0‘d |
[E] 8] =] Location |C 'Documents and Settings\Administratoriy Document ~| Browse
Project wil be created at C\. \Administratorivy Documentsivisual Studio Projects\vaid
Fhdore | OK ’: | Cancel | Help |
N
[-| — e j—
Ready " ” H H
i#Bstart||[@zMicrosoft D... ¢ 12:00 PM start| [@2Microsoft D... 4 12:00 PM
Kl Click Start & Programs = H Click New Project. B The New Project window Type a name for the file.
Microsoft Visual Studio .NET appears. LA click OK
7.0 & Microsoft Visual e :

Studio .NET 7.0.

—E Click the Console
Application icon in the
Templates pane.
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A

When you create a new class, you can use the new
modifier for hiding an inherited member in the base
class. You can do this by entering the name of the
method preceded by the void type.

using System;

public class Inherited : Base
{

new public void Main ();

}

This code hides the Main method in the base class
so only the objects in the inherited class will receive
the implementation instructions from the Main
method. Because the void type precedes the Main
method in the code, the method will not return any
values or accept any variables.

You use the void type when the method
has no return statement, but if you do not
include a void type or a return statement
within your method, the Visual Studio.NET
compiler will return an error. The MDE
window alerts you if a void type or
return statement does not exist, so that
you can fix the problem before you
compile your program.

When you create a new class, you can use
the new modifier for hiding an inherited
member in the

¥ Void - Microsoft Visual C#NET [design] - Cla NEES
Eile Edit View Project Build Debug Tools Window Help
Start Page Class1.cs*‘ qpx @
I§'§Vo\d Class1 j |":‘Mam(5trmg[] args) j =
: ®9
using Jystem; =
e @

[Flnamespace Void
{
/// <summary>

/47 </summary>
class Classl

{

S/ summary description for Classl.

&

This method does not return a value.

public ztatic vold Main{string[] args) ‘| »
! x|
Console . Writeline ("This method does not lreturn a value.")
> [ 5
)
} 4|
! ! nl=
Ready [ [fr 22 col 53 Cha4 | fms
igBstart| [@2Void - Micr... ¢ 12:00 PM
M The classl.cs code I Type the code that B3 Run the program by B save the program as the
appears in the parent specifies the constant pressing the F5 key. filename.
window. expression and outputs B Th - .
the expression. e constant expression
[ Delete the comments

within the Main method.

appears onscreen.




ADD INTERFACE PROPERTIES

he Visual C# Add Properties Wizard lets you enter

properties information from the Class View window

without entering any code. After you finish with the
wizard, the properties information appears in your code in
the proper location.

Properties provide basic information about how to read,
write, and compute values of fields. Interface properties use
the get and set accessors, statements that access
information, for reading and writing information from a
field, respectively.

When a user enters information into a text field in your
program, you can use the get accessor to add that

information into your program and you can use the set
accessor for assigning that user input to a value. The get
accessor is similar to a method in that it must return a value
of the property type. For example, if the property for the
get accessor is character based, the value must be a string.

The set accessor is similar to a method that returns the
void type. The set accessor is not designed to write
information for output but to provide information acquired
through the get accessor for use in the rest of the program.
For example, a name acquired through the get accessor
can be assigned to a value by using the set accessor.

ADD INTERFACE PROPERTIES

New Project x| % IntProp - Microsoft Visual C#NET [design] - Class1.cs* =R
Eile Edit View Project Build Debug Tools Window Help
Project Types Templates: Start Page Class1.cs“ 4bx
@ Visual Basic Projects = e = [&2 IntProp. Class1 =l [*mainstring] args) =l RS
231 Visual C# Projects Windows  Class  Windows 43ing Systen: —= & IntProp
{2 Visual C++ Projects Applica Library  Control : iI =+ IntProp
s e 2
-1 Setup and Deployment Projects %‘# @g S nanespace TntProp B o re Dotton
&1 Other Projects {
-1 Visual Studio Solutions ASPINET ASP.NET - Wieb % Browse Definition
Web AL WebS.. Cort /// <summary> i -
/77 summary description for clagsl. #  Quick Find Symbol
TR 117 </smmarys i |
[Tl Windows  Empty class Classl

Applicatio evce Project il

A project for creating a command-line application

Narme |\mtDrop |_

Location [ C\Documents and Settings\Administratoritly Document =| Brewse

Project will be created at C.. \MAdministratorivly Documentsivisual Studio ProjectsiintProp.

Fhviore OK ’\ I Cancel | Help |

N

< T EA RN

i

» Add Field
11 Add Indexer.

static wold Main(string[] afg

{ Copy.
12

83
(1
s
/7 TODO: Add code to stgrt application here g ot Apnabeticaly
7/ Sort By Type
Y2 Sort By Accass
{4 Group By Type

Properties

imstart| [ezMicrosoft D... & 12:00PM

start| [@IntProp - Mi... 4 1200 PM

Kl Click Start = Programs &> —EJ Click the Console
Microsoft Visual Studio .NET Application icon in the
7.0 = Microsoft Visual Templates pane.
Studio .NET 7.0.

B Click New Project.

B The New Project window
appears.

—Z1 Type a name for the file.
—H click OK.

[3 Click the Class View tab -l Click the plus sign (+) to

in the Solution Explorer expand the tree until you
window. reach the Class1 entry.
M The Class View window —E Right-click Class1.
i — Click Add.

Note: You can also view the Class
View window by pressing Ctrl+Shift+C
on your keyboard.

0 Click Add Property.
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{ 3\
App[y You can change the state of your object as the Visual C# classifies the get and
k program runs within the get accessor, such as set accessors as read-only and
adding two plus (+) operators to an integer write-only properties, respectively.
variable to change the variable value. Read-only properties cannot have
any values written to them. Write-
TYPETHIS: RESULT: only properties have restricted
using System; reference access — only properties
class ChangeState The state of the object that can use the write-only
{ .
public int Number > changes .every time property to perfo'rm a task can
get your project accesses reference that write-only property.
{ the Number field.
return Number++;
}
}

ntPron - Micrnen al C# N desinn l=1 2 IntProp - Microsoft Visual C#NET [design] - Class1.¢s* _[=(X]
C# Property Wizard - IntProp = File Edit View Project Build Debug Tools Window Help
Welcome to the C# Add Property Wizard Start Page Class1.cs” 4 b x ||Class View - IntProp. 1 X
This wizard adds a property to your C# class. @ |§cthrop Class i | |@Pmm | Akl
7 = IntProp
Property access: Broperty type: Property name: } &- 1 InfProp
[public = |ﬁ =] Jprom &2 Class1
S <summary>
Accessors: /// My first interface property
" get " set  getfeet S/ </summary>
_> > public int sropl
Property modifiers: |
& Mone ¢ Static © Wirtual ¢ Abstact get
e £ o { & Soluti... 23 Class
Comment {/{ natation rot required): , return 0; Properties 1 x
[Py first interface property| set j
{
}
}
}
b
B N (e | [ | o
REaT I I ! Ready ” ” Ln 2o Col9 ch3 H ”INS
I!Staﬂ”] @IntProp - Mi... ¢ 12:00PM Start”J @IntProp - Mi... < 12:.00 PM
B The C# Property Wizard £ Click Finish. —ll The skeleton property for E& Save the program as the
appears. your interface appears in the filename.

—& Type in the Property parent window.

access, type, and name.




ADD AN INTERFACE INDEX

The MDE window lets you create an interface index in

I ike interfaces, you can add an interface index in a class.

your class. After you finish with the wizard, the index
code will appear in the MDE window so you can edit it to

your satisfaction.

An indexer works very much like an array, but the
difference is that an array stores values and an indexer
stores implementation information contained in one or
more interfaces in your class. The interface index helps your
program categorize and obtain interface information more
quickly. This means that indexers are your friends because
they increase the performance of your program.

ADD AN INTERFACE INDEX

The C# Indexer Wizard is a window containing several fields
in which you can enter interface indexer information. This
includes drop-down lists of default information that you
can choose from and adding index parameters (such as the

index name) to your index.

Visual C# bases the interface indexer type on the value or
reference type that appears in your class. This lets you tie
into the type of value that you want the index to affect. For
example, if you have a variable with a byte value that you
want the interface index to add its information to, be sure

the indexer type is byte.

New Project X - Indexer - Microsoft Visual C#NET [design] - Class1.cs MEIES
Eile Edit View Project Build Debug Tools Window Help
Project Types Termplates B Start Page | Class1.cs | b x
Visual Basic Projects ES = | [B% 1ndexer Class1 ] FPain(siringl] args) 5 MRk
i3 Visual C# Projects Windows  Class  Windows waing Systen; = Indexer
—3 Visual C++ Projects Applica Library  Cortrol ! = G- 1) Indexer
T
—1 Setup and Deployment Projects %ﬁ @a @ﬁ Cnamespace Indexer s
&0 Ciher Projects ASPNET ASPNET  Web {
Visual Studio Solutions Web 4. \Web S.. Cont )/ <summarys
/// summary description for classl.
e [ 17/ </summary> I
[TIerd Vvindows  Empty class Classl
Applicatio erVice Project =] {
A project for creating a command-line application gtatic vold Main{string(] args) @ Solti —‘Z Class
{ // Proéemes 1 x
Narme Indexer =
| |_ // TODO: Add code to start dpplication here Class1 COdec‘aSSJ

Location

[ C\Documents and Settingstadministratority Document ~| Browse

I

ERE=

4 B M
Project will be created at C\.. \Administratorily Documentsivisual Studio Projects\indexer. } (h:ame) Class1
} |
FIvore Ok ’\ I Cancel | Help | Misc
iy -
—— sy il | 1]
| | Ready I I
istart||[e2Microsoft D... [& 12:00PM istart/| [@2Indexer - ... & 12:00 PM

Kl Click Start & Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

H Click New Project.

B The New Project window
appears.

—E] Click the Console
Application icon in the
Templates pane.

—1 Type a name for the file.

A Click OK.

[A Click the Class View tab in
the Solution Explorer
window.

M The Class View window
appears.

Note: You can also view the Class
View window by pressing Ctrl+Shift+C
on your keyboard.

I Click the plus sign (+) to
expand the tree until you
reach the Class1 entry.



WORKING WITH TYPES AND INTERFACES

m The public indexer access option in the C# Indexer
Wizard lets you select the access modifier as you do
when you create an instance constructor. You have your
choice from one of five access modifiers.

* The public modifier is the default setting; this ensures
that your entire project, as well as any other program
that accesses your project, can access your class.

* The protected modifier limits access to the members
of the base class and any inheriting classes.

e The internal modifier limits access to any element in
your project.

¢ The protected internal modifier limits access to
elements in your project or to the members of the
base class and any inheriting classes.

e The private modifier limits access to members only
within the class.

The default accessibility option is public and that is the
choice you see when you create a new interface index
in the wizard.

% Indexer - Microsoft Visual C£NET [design] - Class1.cs _ =] %] ndever - Micrasn al C# N fl [ x|
FEile Edit View Project Build Debug Tools Window Help C# Indexer Wizard - Indexer 4
Start Page Classt.cs | abx Welcome to the C# Add Indexer Wizard
[2indexer Class1 =l [s*mainistring] args) | ] This wizard adds an indeser o your C# class.

o =@ Indexer
using System; s
8 “H”dﬂ' Indeyer acress: Indeser type:
[ nanespace Indexer F‘&m— pLblic =] [int |
{ sm Go To Definition
/17 <summary> % Browse Definition protected IPEEIEEr (e CerEmEEr 5
> jj; S;mmaty description for Classl. & Quick Find Symbol ﬂgfﬁ‘ [ — I i
_ </ SUmmATY> protected internal A Remove
class Classl % Add Method Add i’ > Indexer modifers >
{ s [ /\d Property 88 & None ¢ Wirtal ¢ sbstract
tat M t <
T atic void Main(stringl] asgogl AddField & Comment {// notation nat required):
p i1 Add Indexer... Copy I
N
/) ToDo: Rdd code to stert application here| 24 SOt Alphabetically
7 Sort By Type
} ¥ Sort By Access
| ! {4 Group By Type
= Properties

< | ’ Finsh | cancel | Hep
Ready [ [ FEaT T T
@start| [@2Indexer - M... 4 12:00 PM start| |[@@Indexer - M... 4 12:00 PM

] Right-click Class1. ] Click Add. B The C# Indexer Wizard i Click [ to select the
. window appears. indexer access type from
0 Click Add Indexer. pp P

the drop-down list.

[CONTNUED] 2
13




ADD AN INTERFACE INDEX

information, you can enter parameters that determine

what type and name the indexer will have. The type of
indexer must be the same as the value or reference type
that the interface index accesses. For example, if the
reference type in the class is an object, you should give the
interface index the object parameter type.

3 fter you enter the indexer access level and type

From there you can enter the parameter name from a list of
parameters that meet the object type requirements. For
example, if your interface index is an object, the list of
available parameter names will be those in the class that
associate with the object type. You can add and remove as
many parameters from the indexer list as you want.

ADD AN INTERFACE INDEX (CONTINUED)

The indexer modifiers let you determine if the indexer will
be a regular indexer or will have special instructions. For
example, the virtual indexer will check to see if there is an
inheriting class that has its own index that will override the
index you are currently adding. If the inheriting class has an
index with an override modifier, your class will use the
override index instead.

You can also add comments to your index if you want
information about your index present in your code.

Welcome to the C# Add Indexer Wizard

This wizard adds an indexer to your C# class

Indlexer access; Indexer type:

[public B |int] -
] )
Parameter type; by te Parameter list:
nt =] |char

Hecimal
davivle
Indeer modifers: fioat
& None  Virtual © Abstact flong

blect
Comment (#/ notation not required| "
et qured e

string
short
aint:
ulong
ushart

nelpye al Ci# N [=1BY
C# Indexer rd - Indexer A
Welcome to the C# Add Indexer Wizard

This wizard adds an indexer o your C# class.

Indeger access: Indever type:

=l [ =]

Parameter pame:

=
Add Remave

[putiic

Parameter type: Parameter [ist:

Finsh | cancel | relp | Frish | Cancel | Heb
FEaT T T Fea, I I
sAstart||[@2Indexer - M... ¢ 12:00 PM Astart||[@zindexer - M... < 12:00 PM

B Click [=] to select one
of the 15 indexer types from
the drop-down list.

114

—E Click [=] to select the
indexer parameter type
from the drop-down list.



WORKING WITH TYPES AND INTERFACES

m Properties and indexers have some similarities — the
most obvious is that all of the rules defined for the

properties get and set accessors also apply to the
indexer get and set accessors.

Although properties and indexers are related, you should
be aware of some significant differences:

e Visual C# identifies a property by its name and an
indexer by its signature.

* You can access a property with a simple name. You
must access an indexer through an element.

e A property can have a static object that does not
change. An indexer must contain instance information
generated by the class.

® The get accessor of a property has no additional
parameters. The get accessor of an indexer has the
same parameters as the indexer.

® The set accessor of a property contains the implicit
value parameter. The set accessor of an indexer has the
value parameter and the additional indexer parameters.

|

[EIRY % Indexer - Microsoft Visual C£NET [design] - Class1.cs* NEES
ittt 000002020200 05 Eile Edit Yiew Project Build Debug Tools Window Help
Welcome to the C# Add Indexer Wizard Start Page Classt.cs?| 4 b x || Class View - Indexer 1 X
This wizard adds an indexer to your C# class. |82 indexer Classt =l [ihis{int Param 1, int Paramz] =l il
77 E—EI;I Indexer
Incixer access: Indexer type: ' = (,’ Indexer
[public =l [int | @-%2 Class1
/77 <summary>
Parameter type: Parameter name: Parameter list: /// My first indexer
int el ] /// </summary>
Remove public int this[int Paraml, int Param2]
Indexer modifers: > {
g get
* None ¢ Virtual © Absbact . YT o Py ’—
Comment (4/ natation ot required): ceturn 0
iy oot o 1 | [Propertes ¥ x|
set -
{ 14 [=]
i
H
}
}
B T I J ! | o
R T T ! Ready I [tnaz Col1 ch1 [ ms
Bstart| [e2Indexer - M... 4 12:00 PM start|| [ezIndexer - M... & 12:00PM
& Type the indexer 3 Click to select the indexer Ml The indexer code skeleton
parameter name(s) in the modifier from the Indexer appears in your class code so
Parameter name field. modifiers area. you can edit it.
B Add the name(s) to the —id Type a comment for your
Parameter list field by indexer.
clicking the Add button.

T Click the Finish button.




VIEW INFORMATION ABOUT METHODS

that a class or object can perform. Methods appear
within a class and provide additional information that
classes cannot handle.

g method is a piece of code that implements an action

C# supports two types of methods: static and non-static. All
objects in a class can access the static methods in that class
without creating any instance of that class. Instances of a
class can only access non-static methods. For more
information on adding static and non-static methods, see
pages 6 to 13.

You can overload methods, which means that different
methods can have the same name as long as each separate

VIEW INFORMATION ABOUT METHODS

method has a unique signature. C# identifies a signature by
looking for specific method features including the method
name and the method parameters.

You can only add a method when you are editing a class.
When you program a method you can do so in one of two
ways: in code or by using the C# Method Wizard. The C#
Method Wizard contains fields with basic method
information that you can enter and choose from. Once you
finish entering information into the wizard, the basic
method code information appears in your code so you can
edit it.

*.-Microsoft Development Environment [design] - Start Pag:

Eile Edit WYiew Tools Window Help

NETES

- sdd| R -8B v @ z
= @@ ae s B vsidefaut htm et A

4b X

Solution Explorer 1 x

Start Page |

Get Started

Mo recent projects found

Open Project ‘

' Solutio. [ Class . |
Proéemes 1 x

HE =

New Project ‘

Ready " ”

*wMicrosoft Development Environment [design] - Start Pag

File Edit View Tools “indow
Startpagel

Help
Dynamic Help
Contents.

Ctrl+F1
Ctrl+Aft+F 1

|tion Explorer & X

Crtl+Alt+F2

Cirl+Al+F3
Shift+Alt+F 2
Shift+Alt+F3

Index

Search

Inclex results
Search results
EditEitters

Bl NG ©

erties a X

Mt e

Show Start Page j
Check for Update) 18 |\

Customer Feedbck
Technical Suppo
Help on Help

About Microsoft Qevelopment Environment

L]

|

Ready H ”

iBstart| [ezMethod - M... A8 12:00 PM

jBstart| [@2Method - M... BI43 12:00PM

n Click Start = Programs &>
Microsoft Visual Studio .NET
7.0 = Microsoft Visual Studio
NET 7.0.

M The Start page appears.

] Click Help. —E] Click Index.




PROGRAMMING METHODS AND EVENTS

EX&& When you add a new method, you can have Though C# looks for the module name and the
several methods with the same name with formal parameter list when determining a module
different signatures in the same class. However, if | signature, it does not look for the return type or the
you try to add a method and another class type names of the parameters. So if you receive an error
such as an interface with the same name, the from the MDE window about signatures, check to
MDE window would register an error and the see that your module names and lists are different
compiler would not be able to run the program. for each module.

If you have the same name for the method and J
interface but the method and interface were in

separate classes, then C# would have no

problem.

» Microsoft Development Environment [design] - Start Pag _ =] %] 2 osoft Development Environment [design] - C# Metho _ =] %]
Eile Edit View Tools Window Help File Edit View Tools “Window Help
Start Page 4 b x ||Index 4 x C# Method Wizard| 4 b x || Index =
|| Look for: [¥] Visual C# Language Concepts Look for
methods, adding in |+ C# Method Wizard methods, adding in' +
- Add a method and define its elements using the one-page C# Method Wizard, 2|
Filtered by Method access Filtered by
n = Sets the access to the method. Access modifiers are keywords for setting =
Get Started tno fitter) access to the method. Specify the access other classes have to the (no filter)
ha recent prajects faund - method. See Accessibility Levels for an overview of the following five levels =
adding headings in | listed and for more infarmation about specifying access for methods. The adding headings in [
_ . . adding in C# method access level is set to public by default, a in C#
Open Project ‘ New Project ‘ hd N
EHEREINEE i
| j e protected =
Properties 4 x o private Proéerhes rx
2 e [
HE e Protected internal 5 [@]
Return type
Sets the value type that the method returns in the return statement, The
return type is set to void by default. For more information about C#
return types, see Walue Types and Built-in Types Tabls,
bool double object uint
byte float shyte ulong
= char int string ushort =l
Done H ” Done H H
@start| [ezMethod - M... |8 1200 PM Start| | [@Methad - M... Z0E0  12:00 PM
M The Index window appears. Click the adding in C# B The C# Add Method
. entry in the Index list box. Wizard appears so you can
Type methods in the Look

for field. learn about adding methods.
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ADD A METHOD

s with a property and an indexer, C# gives you two After you enter the method keyword, you can enter the

ways to add a method. If you like the step-by-step optional method declarations. These declarations include

functionality provided by a wizard, the C# Add various attributes, method modifiers, the return type, and
Method Wizard lets you add a method automatically. You then the name of the method itself. Then you begin to add
can also add a method in code. the information within your method.
When you add a method in code you start with the method Attributes include names that you can enter in your class
keyword. You can add information that precedes the and refer to in your method. An attribute is a good way to
keyword: whether the method is static or non-static (the identify information that you want to include in your class
default is non-static) and whether the method contains a such as your company Web site. The method modifiers help
void type. The void type renders the method invisible determine the access to your method from your class and
where it takes on no parameters and returns no values. other code in your project.

ADD A METHOD '

% Microsoft Development Environment [design] - Start Pag NEET New Project x|=] X|
Eile Edit Miew Tools Window Help Eile
Start Page | v x|[Solution Explo... & X Start Project Types Termplates HEREES
21| ™ - V\.Sua\ Basic Pr.a]ecm Windows Class Windows =l I
f g's"a‘lcc# Pr:]ects‘s Appication  Library Confr.
Isual C++ Project
{3 Setup and Deployrment Projects %ﬁ @ﬂ @
ot | 2 v ook cetons SPNET gRIET Wb
Mo recent prajects found Web Ap.. Web & Cort..
' ] = % —
©Open Project | New Project > Console | Windows Empty s
L Application| Service  Project =
MC‘BSS il A project for creating a command-ine applcation o]
Proéerties ax a X
j Name: IMethod\ | =
E ) ‘l Location | Ci\Documents and Setings\Administratgr\My Documer j Browse. ..
Project wil be created at C:\.. \Administrator\Vly Docurnents\¥isUal Studio Projects\Method.
Flore | | QK I Cancel | Help |
H |
Doce I I I I
iBstart [@zMethod - M_.. E43 12:00 PM ig8start| [@zMethod - M... B3 12:00 PM
Kl Click Start = Programs = M The Start page appears. B The New Project window éType a name for the file.
Microsoft Visual Studio .NET . . appears. .
7.0 & Microsoft Visual Studio —H Click New Project. . —H Click oK.
NET 7.0 ] Click the Console

Application icon in the
Templates pane.




PROGRAMMING METHODS AND EVENTS

4 3\
Appjg[ You use the return keyword in all methods except one: the
h void type. When you specify the void method type, you do
not need to include the return keyword because the return
type is automatically void.
using System; The diameter is 25
class VoidTest
{
public static void Main() >
{
int diameter = 25;
Console.WriteLine("The diameter is {0}", diameter);
}
}
\ v

% Method - Microsoft Visual C#.NET [design] - Class1.cs (=l
File Edit View Project Build Debug Tools Window Help
Start Page Classl.csl
Ig'-? Method, Class1

using System;

C# Method Wizard - Method

Welcome to the C# Add Method Wizard
This wizard adds a method to your C# class.

j |E‘Mam(smmg[] args) j

Method access: Return type: Metho ame;

[l nanespace Method

{
A7 <summary>

I

< |

/77 summary description for Clag

Ja Go To Definition
=% Browse Definition

1. # Quick Find Symhbol

¥a SortBy Access
{8 Group By Type
= Properties

Misc

Ready

TS - | |

Modifier:  parameter type:

MNone =

=

Parameter name: Parameter list:

=

A7 </ summary> % Add Method Add 1y

class Classl e Pep— 88 Lindo Check Out =

{ il v ‘Z Ty .; o Method macdifiers:
i i i i ' ie 4 (GetLatest Version

Tt‘atl‘: vold Main{string[] aggs) I i Indosor B 57 I Static [ pbstract [ Yirtual [ Extern [ Override [ New
& opy

/7 8} Sort Alphabetically Comment (// notation nat required):
/7 TODO: Rdd code to st4rt application here (3] SonByType |

Viethod eignature;
Jouiolic (uoicht f)

Finsh |

cancel |

Help

Fead I I

@start| [ezMethod - M...

E43 12:00PM

start||[@2Methad - M...

E43 12:00 PM

—d Click the plus sign ([+])
next to the Method name.

1 Click the plus sign ()

next to the {} Method name.

B Click the Class View tab.

—E Right-click the class name
to open the pop-up menu.

0 Click Add = Add Method.

B The C# Method Wizard
window appears.

CONTINUED }
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ADD A METHOD

modifiers, you can further define your method using

g fter you include the attributes and method access
several different modifiers.

If your method resides in an inheriting class and you also
have a modifier in your base class, you can disregard the
method in the base class by adding the new keyword. Using
the new keyword in your method effectively hides the base
class method so your class only pays attention to the
method in its class.

You can determine if the method will have the static,
virtual, override, abstract, or extern status. A static method
lets all objects in its class access it. You can use a virtual

method in an inheriting class; a virtual method checks to
see if any methods in any related class must override that
method. An override method tells that method to override
any methods in any related classes. The abstract method
introduces a new virtual method but acts as a placeholder
for a different method in a related class that will override
the abstract method. The extern modifier lets you create
an external method.

Once you add the modifier you can determine the return

type and then enter the name of the method. After you add

the method name you can begin work on the body of your
method.

ADD A METHOD (CONTINUED)

Welcome to the C# Add Method Wizard
This wizard adds a method to your C# class,

Method name:
| [rethodt

Parameter [ist:

WMethod access: Retumn type:

Bl

Parameter name:

=
Remove

[puslic

Modifier:  parameter type:

[riee =1 [

Add
Method modifiers:
™ Static = Abstract [0 Wirtual ™ Bdern - Qverride [~ KNew
Comment (4 notation nat required):

Wethod signature:
Jpublic void method1 (o]

Method Tl nsn - i I
C# Method Wizard - Method i

Method - Micrnsn al C# N
C# Method Wizard - Method
Welcome to the C# Add Method Wizard

This wizard adds a method to your C# class.

Method name:
| vetrods

Method access: Refurm type:

= [z

[pusiic

Parameter list:

Int Parameter1

Modifier:  parameter type:

[ere =1 [E0

Parameter name:

| Parameterz|
add I pemave |

™ Static 7 sbstract [T Wirtual [T Extern = Override [~ Me:

Method modifiers:

Comment (#/ notation nat required):

Wethod lelgratire:
Jouic void Method1(nt Parameter 10— 3

=1 I

Finich Cancel Help

Fish | cancsl | Hep

Read I T

Read T T

pRstart| [ezMethod - M... BIG3 12:00 PM

start| [@aMethod - M...

43 12:00PM

=11 Type the method name in
the Method name field.

Note: The Method signature field at
the bottom reflects the changes to
the method code as you type
information into the wizard fields.

—Mll The added parameter
name appears in the
Parameter list field.

=12] Type the parameter name
in the Parameter name field.

B Click Add.
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method by using the out parameter.

{ A
App;[y C# lets you return multiple values from one

TYPETHIS:

using System;
public class OutTest 25
{

public static int Output (out int a)

‘ >
a = 25;

return O0;
}
public static void Main()
{
int a;
Console.WriteLine (Output (out a));
Console.WriteLine(a) ;
}
}
\_ 7

athod a [EIET * Method - Microsoft Visual C#.NET [design] - Class1.c5* EES
C# Method ethod Eile Edit View Project Build Debug Tools Window Help

Welcome to the C# Add Method Wizard !g Start Page Classl.cs* | 4l es

=
|
|

This wizard adds a methad t your C# class, Ig':MeIﬁod Clags1 j I “®Method 1(int Parameter 1,int Parameter2) j % -
/// summary description for Classl. = E‘E
Method access: Refurn type: Method name: J/7 </sumnary>
|pum[ =l ,_ j |Meﬂ'\ﬂdl class Classl
{
Vodfier:  parameter type: parameter game: Parameter list: - static woid Main(string[] args)

hore ». - it Pararmeter 1 {
_> = = e 7
Add <t . .
*—Iﬂl > // TODO: Add code to 3tart application here

Wethod modifiers /i

— —Egtauc 7| sbstract [0 Wirtual [ Exern [0 @uerride [ New. }

Camment (// natation not required): - /77 <summarys
Py first et I /77 My first method
/47 </summary>
Ietiod|signature: = public static void Methodl{int Parameterl, int Parameter2)
Jputslic static void Methadint Parameter 1, it Parameterz){ } {

|

=]

} S —

[ Freh | cancel | hel < | _’l_l —

Read I T Ready H H Ln 20 Col @

Astart| [@2Method - M... 12:00 PM Start| [@Method - M...
A Click to select a method - Type a comment in the B The method code appears
modifier from the Method Comment field. in the parent window.

modifiers check box area. _m Click Finish
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ADD STATIC METHODS

static method maintains its information regardless of

how many class instances are created; you can use

static methods for maintaining a value such as the
boiling temperature of water. Like classes, methods are
either static or instance members of the class. A static
method contains information that will remain constant so
the class can use it repeatedly. This is useful when you want
to make calculations in your class with a value that is always
constant.

You must explicitly include the static option before typing
in the method keyword in your code. If you do not, then C#
will automatically consider the method to be non-static.
This chapter discusses non-static methods in greater detail
later on.

ADD STATIC METHODS

If you declare a static modifier with your method, then you
cannot also include a virtual, abstract, or override modifier.
If you try to, the MDE window will point out the error and
your project will not compile. The static modifier remains
with that class and only with that class — it does not rely on
any methods in any other inheriting or base class. Because
virtual, abstract, and override modifiers deal with inheriting
classes, they do not apply to static modifiers.

You cannot access static members through object instances
that occur when you run your project. That is what non-
static methods are for. You can access static methods
through both value and reference types.

*.-Microsoft Development Environment [design] - Start Pa
File Edit Yiew Tools Window Help

NEES
Solution Explo... & X

Start Page | Ak =

No recent prajects found

| New Project I

Open Project
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New Project

File

Stari Project Types: Templates: ]
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{3 Visual C++ Projects
£3 Setup and Deployment Projects ﬁa 2
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Visual Studio Solutions Web Ap... WebS... Cont...
2 = —
Console | Windows Ermpty
Application|  Service Project = [
55
A project for creating a commandine application

Name: | stanc

Location:

My Docurmet j Browse. ..

12l Studio Projects\Static.

I Ch\Documents and Settings\Administratg

Project wil be created at C:A.. \AdministratoriVy Docurmentsivis

—c—

Fvore | Cancel | Help |

- |

Done H H

|

ilstart| |[@2Microsoft D... B/3 12:00 PM

iyBStart/|[@2Microsoft D... EIG3 12:00PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual Studio
.NET 7.0.

M The Start page appears.
A Click New Project.

—1 Type a name for the file.

“H click OK.

B The New Project
window appears.

—E Click the Console
Application icon in the
Templates pane.
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{ 3\
Apply If you need to return more than one variable from
h your static method, you can do so using the params
keyword.
using System; 10
public class Params 15
{ 20
public static void Parameter (params int[] list)
{ >
) for ( int x = 0 ; x < list.Length ; x++
Console.WriteLine(list([x]);
Console.WriteLine() ;
}
public static void Main()
{
Parameter (10, 15, 20);
}
}
. J

» Static - Microsoft Visual C#NET [design] - Class1ics atic - al Ci : : I=lx
Eile Edit View Project Build Debug Tools Window Help
Start Page Classl.cs| St... ‘Welcome to the C# Add Method Wizard
[B35tanc classt = [Pransrmal | arcs) =i s Ll This wizard adds a method 1o your G# class. Q
i T Static
using Svystem) -
‘I ‘ Method access: Rewm type: Wethog rame:
E?amESPace static & Go To Definition [publc o] = |
24F <summarys % Browse Definition Modfier:  parameter tye:  Parameter pames Parameter list:
A/ gummary description for Clagsl. #&  Quick Find Symbol Hone |+ ,ﬁ d |
A7 </summary> 5 Ad »
_> class Classl i‘ ARTHeno ‘ ER 4 > i Fene >
| & Add Property b Undo Check Out N
static void Main(string[] args) | AddFied & el aisst Venem | [ gtatic [ sbotract [ virtual [ Extern [ Override [~ MNew.
{ i1 Add Indexer By Copy
;; R i 81 Sort Aphabstcaly Cornment (// notation not requiredy:
// H code O stqr application ere Sor[Bnype I
} ¥ Sort By Access Method signaire:
} {2 Group By Type Jputslic void Statcmethod(oid) [ ]
} = Properties
Misc
4 | _>|_| Fish | cancel | Help |
Ready | | Read T T
Start| |[@2 Static - Mic... EIZ3 12:00PM start| [e2 static - Mic... CI43 12:00PM
[3 Click the Class View tab.  —E] Right-click the class M The C# Method Wizard Note: The Method signature field at
. . name. appears. the bottom reflects the changes to
—ﬂ Click the plus sign ([+]) pp g

. . the method code as you type
next to the Method name. —m Click Add = Add Method. —ﬂxzteh?(? rr:;frt]};of?erdame in information into the wizard fields.
1 Click the plus sign ([+]) ’

next to the {} Method name.

CONTINUED }
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# uses simple names for accessing many different If you place the two'variables ina non-§tatic method and
elements in a C# project, and methods are no evaluate them later in your class, you will have no trouble
different. However, if you have a static method then with your evaluation. However, if you put those two
how you program static methods and other static variables in a static mgthod you will only be_ able to
information in your method determines if you can use evaluate the static variable b because a static method
simple names or not. cannot access a non-static variable.
Simple names for a variable can be just one letter, such as x. If you decide to plunge ahead anyway and try to evaluate a
When you declare variables and associate them with value non-static variable in a static method, you will find that the
types, the methods you include those declarations in MDE W'“‘?OW W!" protest that action and your program will
determine whether your program can process those not compile until you fix the problem.

variables. For example, you can declare two variables of
integers with the simple names a and b, with a declared as a
non-static member and b declared as a static member.

ADD STATIC METHODS (CONTINUED) '

i 0 3 # N de

=l sl *. Static - Microsoft Visual C£NET [design] - Class1.cs _ =] x|

= File Edit View Project Build Debug Tools “Window Help
Welcome to the C# Add Method Wizard Start Page |Classl.cs | < b % ||Solution Bxp... B X
This wizard adds a method to your C# class, @ |§¢Stauc‘classl B |a‘Mam(smng[] args) == ]| =
b Solution 'Static' {1 pi
Method access! Return type: Method name: [- namespace Static B Static
(2 References
[public = =] [eticmethon { & Asserrilylnfo
= class Record —
] Classl.cs
Modifier:  parameter ype:  Parameter name: Parameter ist {
Jrene [ [TED =] [Faramet=rs public string name;
Add Remove
- - > { 7QSO‘UU 3 Class \
Methad madifiers: } . .
[ltetic T sbservact [ sl [ Bxtern [ Cverrice [ hew - ;{:ubllc Record (string name) PI’OEEFUQS a j
Comment {// natation not required): this.name = name; 0
| , —[E =]
public static int RecordCounter;
Iethod signature: ] public static int AddRecord()
[puilic static void StaticMethodvoid)! ¥ {
return ++RecordCounter;
}
} -
L e ilewliem d I 5
R T T Ready [ |Lnzs Col6 chs | s
Start| |[@2 static - Mic... Bz 12:00PM Start| [@2Method - M... EIs3 12:00PM

12| Type the parameter name i Click to select a method M The static method code [ Type the Record class

in the Parameter name field. modifier from the Method appears in the parent code that establishes
LI Click Add modifiers check box area. window. variables and static methods
—{H Click Finish. I Move the static for adding to the number of

M The added parameter records.
name appears in the

Parameter list field.

method code above the Main
method code.
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EX]EE{ You can reference a static method in what Visual
Studio .NET refers to as a member-access
format. The member-access format contains the
full version of the type and its associated
identifier. The member-access format comes in
the form of the type, a period, and then the
identifier. For example, you can have the
member access type int.number.

C# and the Visual Studio .NET suite do not force
you to use the member-access format because
many of the access types have aliases that C#
refers to. If you reference your static method (or
any other static member) in member-access form
you must do so in the form E.M. The E must
stand for the type that your method uses, not the
object. The M stands for the type identifier. For
example, if your method is of the type integer
with the name NumberOne, then the member
access form is int . NumberOne.

‘¥ Static - Microsoft Visual C#.NET [design] - €I NEET
Eile Edit Miew Project Build Debug Tocls Window Help Record name: Tigger
Start Page Classl.csl 4bx Numb-er_of records: 5
Name: Tigger
[&2static Class1 =] [s¥Main(sting[] aras) HIE Record total: 6

+ =

class Classl : Record
{
= static vold Main{string[] args)

{

Console.Write ("Record name: "});
string name = Console.ReadLine();
Record r = new Record (name);

Console _Write ("Number of records: "):
string n = Console.ReadLine();
Record.RecordCounter = Int32.Parse(n):;
Record.Rddrecord (] ;

Console._WriteLine {"Name: {0]", r.name}:;
Console.Writeline {"Record total: {0}", Record.RecordCounter} ]
r }
-
Bl . | =
Ready | [n30 Col 21 I
iyBStart/|[@2Method - M... 12:00 PM
=18} Type the Main method KB Press the F5 key. B save the program as the
that lets the user input values filename.

M Type information at the
prompts and the output
appears.

and outputs the results.
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INCLUDE NON-STATIC METHODS

he non-static status is the default for all methods. choice. A static method belongs to its class, but a non-static
TNon-static methods, also called instance methods, rely method can take objects from inheriting classes. You can

on an instance of the class — that is, the non-static also set non-static methods to override or be overridden by
method relies on the information it receives from an object other non-static methods in other inherited classes in your
generated by the class. Once the non-static method class family or from the base class.

receives that object it provides the object with its
implementation instructions and sends the object back out
into the class for further processing.

Your non-static method does not accept objects
automatically. You must tell the method that you want to
accept the value by using the this keyword. When you use

The non-static method is best if you know that the class will ~ the keyword this in your method, the referenced object
generate an object for the method. If you create a method receives a type that matches the object type and a value
in an inherited class, then the non-static method is the only that acts as a reference to the object.

INCLUDE NON-STATIC METHODS '

*. Microsoft Development Environment [design] - Start Pag NEES New Project x|5] x|
File Edit Yiew Tools Window Help File
Start Page | 4 % |[Solution Explo... I X Start Project Types: Ternplates: |—_| o x
= {0 Visual Basic Projects W‘\‘m_::lows Class Windows El I
f vls“a‘lcc# Pr:]ects Appication  Library Contr...
isual C++ Projects
£3 Setup and Deployment Projects ﬁa 2
[ Other Projects KSPNET  ASPRET  Web
. Uiy n“ @ E
Open Project | New Project I > Concotn | Windows  Ervpry _
L Applications | Service Project =
MC‘ESS .l A project for creating a commandine application .|
Pméert\es o X a X
= Name: INonstauc | _;,
EEE] Location: [ cpocuments and[semings\Administrator\My Docurner = Browse...
Project wil be created at CA.. \Administratof\My Docurmentsivisual Studio Projects\MNonstatic
Fvore | | Ok I Cancel | Help |
-] Bl
Dore | | | |
ilstart| |[@2Microsoft D... B/3 12:00 PM iyBStart/|[@2Microsoft D... EIG3 12:00PM
Kl Click Start = Programs = M The Start page appears. B The New Project —1 Type a name for the file.
Microsoft Visual Studio .NET . . window appears. .
7.0 & Microsoft Visual Studio —H Click New FIrg)EEs . —H click o,
NET 7.0 —ﬂ Click the Console

Application icon in the
Templates pane.
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You can reference a non-static method with the
member-access format so you can point directly to the
member you want the method to call.

TYPE THIS: RESULT:

using System; First name? John

i

public class Name ({ First name: John
public string first;
public string last;public Person () { }

public Person (string first, string last) {

this.first = first; >
this.last = last;
}

class Main: Person {

public static void Main() {
Console.Write("First name? ");
String first = Console.ReadLine(); //accepts input
Person a = new Person (name, id);
Console.WriteLine ("First name: {0}", a.first);

}

*»Nonstatic - Microsoft Visual C#.NET [design] - Class1.cs

Eile Edit View Project Build Debug Tools Window Help =
Start Page Classl.cs| ERE Class View - N... ‘Welcome to the C# Add Method Wizard
|§gNm5tﬁnc Class1 j |§‘Ma\n(sﬂ’ing[] args) j %o | This wizard adds a method 1 your C# class.
using Jystem: = M
Mgthod access: Refurn type: Method name:
i ?amESPSCE ronstate J Go To Definition Jpueic I~ [~ =3
A7 <summary> 4% Browse Definition Modifier:  parameter tye: Parameter name: Parameter list
A/ gummary description for Clagsl. #&  Quick Find Symbol lm ,ﬁ d |
_> [ o [+ Addmetnod || Add r > st |_emave |
{ & Add Property B8 Undo Check Out R
static void Main{string[] aggs) | » AddFied & el aisst Venem | [ gtatic [ sbotract [ virtual [ Extern [ Override [~ MNew.
{ i1 Add Indexer By Copy
;; S B} Ny ) ) £l Sort Alphabetically Camment (// natation not required):
5 N code to st4qrt application ere Sort Bnype I
) ¥a SortBy Access Method signaire:
} {¢ Group By Type futic void cretoidy, 3
} = Properties
Misc
< | _»l_l Fish | cancel | Help |
Ready | | T T
Bstart| [ezNonstatic - ... B0 12:00PM start| [@2Nenstatic - ... 143 12:00PM

[3 Click the Class View tab. ] Right-click the M The C# Method Note: The Method signature field at
B Click the plus sign () class name. Wizard appears. the bottom reflects the changes to

. . the method code as you type
next to the Method name. —m Click Add = Add Method. —ﬂxzteh?(? rr:;it]};of?erdame in information into the wizard fields.
] Click the plus sign ([+]) .

CONTINUED }
next to the {} Method name. _
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INCLUDE NON-STATIC

METHODS

hen the non-static method processes the instance

of a class, C# creates a copy of all instance (that is,

object) fields for the method to process. This
ensures that a copy of the instance remains in the class
while your class is being instructed by the non-static
method. Once the object leaves the non-static method, the
method-trained copy replaces the original that was in the
class.

The earlier discussion in this chapter about static methods
included information about simple names and how the
declaration of those names can affect processing in a static
method. With non-static methods the same rules apply.

INCLUDE NON-STATIC METHODS (CONTINUED)

If you try to evaluate a static variable in a non-static
method, you will receive an error and the MDE window
will prohibit you from compiling your program.

If you have a non-static method that another method in
another inheriting class can override, be sure that your
overriding non-static method can process the variables in
your class correctly. If you do not, you may encounter
processing errors because the new, overriding method may
not be able to process all the variables in your class. The
same holds true if you override a non-static method in
another inheriting class.

Nonsta
C# Method Wi
Welcome to the C# Add Method Wizard

This wizard adds a method to your C# class,

ar onstat

Method sccess: Refurn type: Method name:

[public = =] Jore
Modifier  parameter tpe: parameter name: Parameter Jist
hone x. ,ﬁ =]

add Remova

Method madifiers:
[~ Static [0 Abstract @ Wirtual| [ Extern [T Override [ New

Comment ¢/ notation not required):

Vlettiod sianatures

#-Nonstatic - Microsoft Visual C#£NET [design] - Class1.cs _ =] x|
File Edit View Project Build Debug Tools “Window Help
Start Page Classl.cs*‘ qb
|§¢Nonstauc“5econd | |'=‘One() o [ e
/77 </sunmary> - E_@‘é,
s
class First
{
] |public virtual vold one() { Conzole.WriteLine ("First.cne"): )'—
}
= class Second: First [ _
b2 NI mi
] |public override void one() { Console.WriteLine("Second.one™) :I—

}
] t:lass Classl
{
] static vold Main(string[] args)
{

i

Jpuitic virtual void Cregvaid){ T jj ToDO: Add code to start application here
) |
) |
—m cancel | b < | o] I:
T T Ready [ |1z Col 5 ch2 [ s
/B start| [@2Nonstatic - ... Bz 12:00PM MAstart| |[@zNonstatic - .. B3 12:00PM
B Click to select the Virtual KB Click Finish. B The method code appears —8 Type the code for the
method modifier from the in the parent window. One method.
Method modifiers check box .
area = 14/ Type code that establishes = 16| Type code and an
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'd )
EX]EE You can represent a class object in the member-
access format as well for precise representation
of your object. Though the member-access E.M
format is the same as with static methods, the E
cannot represent a type. Instead, the E must
represent the class instance. Usually the
member-access format does not include the
identifier signified by M because the instance
expression signified by E is all the information
needed.

Another reason for using the member-access
format is that you can perform a member
lookup. A member lookup evaluates simple-
name or member-access forms in an expression
or statement.

7. Nonstatic - Microsoft Visual C#£NET [design] mEET

Eile Edit ¥iew Project Build Debug Tools Window Help Second.One
Start Page Classl.cs*‘ 4bx Second.One
IS‘;Nonstaﬁc.First j I“*‘One() j

e
class First
{
public virtual woid Cne() { Console.WriteLine("First.Cne"); }
'
class Second: First
{
public override void One() { Console.WriteLine("Second.One");:
'
class output
{

static void Main()
{

Second y = new Second(};
First =z = w;

x.0ne(};
y.one () |
)
} -
< | _’l_I [ |
Ready I ks Col 6 G
1BStart| |[@2Nonstatic - ... 12:00 PM
& Rename the class1 class & Type the Main method KB Press the F5 key. B save the program as the

as Output. that outputs the values. filename.

M The Second class
overrides the First class
and produces two output
lines of Second.One.
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ENTER DELEGATES

languages such as C++, but delegates go several

steps further in C#. Delegates provide object-
oriented pointers to methods from other points in your
project. This approach makes it easy for methods
throughout your program to retrieve information from one
source without having to enter that information repeatedly.

Delegates act like pointers that you find in other

Delegates provide two key benefits. Delegates act as a
central point where all pieces of your code that need
objects refer to a specific method. It is quite inconvenient
to have to write static methods for many different classes.

It is also inconvenient to refer to the same class for the
same method, and that approach can also slow your project
down when it runs. It is much more efficient to have one or
a few delegates that can handle method operations for your
entire project.

The second benefit of delegates is anonymity. The delegate
does not care about what the method includes — whether
it be static or non-static, what accessibility the method has,
or any other information. The only thing the delegate cares
about is if the method that it is looking for has the same
signature as the delegate.

ENTER DELEGATES

*.Microsoft Development Environment [design] - Start Pa
Eile Edit Yiew Tools Window Help

NETES

Start Page ‘

40 % ||Solution Explo... & X

Get Started
No recent projects found

| New Project I

Open Project

B Solti.. | % Class L

Proéert\ es X

[EE] 4 [=]

New Project x[i=2] x|
Eile
Stari  Project Types: Templates: EEREE3
& Visual Basic Projects Windows Class Windows |

‘3 Visual C# Projects Applcation  Lbrary  Contr...
{1 Visual C++ Projects

{32 Setup and Deployment Projects %ﬂ I@”

i
-0 Other Projects ) ASPINET  ASPNET Web
3 Visual Studio Solutions Web Ap... Web S Cont...

R & =@

Console Windows Erripty
Applications|  Service Project = [

IS5 .

: o i i

Name: I Delegate

| C\Documents and Settingsh\AdministratdriMy Docurnel ﬂ Browse. ..

Project wil be created at CA, \AdministratorMy Documentsivisyal Studio Projects\Delegate.

Location:

FMore. | | OK I Cancel | Help |
[~ [
Dore | | | |
i#Bstart||[@zMicrosoft D... BI/3 12:00 PM i@ start|| [@2Microsoft D... B4 12:00 PM

n Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual Studio
NET 7.0.

B The Start page appears.
—H Click New Project.
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1 Type a name for the file.

3 Click OK.

B The New Project
window appears.

—E Click the Console

Application icon in the
Templates pane.
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You can combine existing delegates into a multi-cast
delegate.

A

using System; .

delegate void Dell (string x) The two switch
states:

class Classl

{ Switch goes on.

public static void On(string x)

{

Console.WriteLine("Switch goes on.", x);

}

public static void Off (string x)

{

Console.WriteLine ("Switch goes off.", x);

}

public static void Main();

{

Dell a, b, c¢;

a = new Dell(On);

b = new Dell (Off) ;

c=a+b;

Console.WriteLine ("The two switch states:");

Cc;

}

}

Switch goes off.

»Delegate - Microsoft Visual C#NET [design] EES
File Edit ¥iew Project Build Debug Tools Window Help Now calling delegate 500.
Start Page Classl.cs‘ arx

IS"?De\egate.dassl j |'=‘Funcuom(\nt x) j
delegate woid Del{int x);

= class classl

{

public static void Main()
{

SubmitDel {new Del (Function));

'

= public static woid SubmitDel({Del DelFunction)
{

DelFunction (500} ;
1

= public static woid Function {int|x)
{
Console.WriteLine ("Now calllng delegate {0}.", x):

r }

- - | i

Ready H H

Bstart| [@2Delegate - ... B/3 12:00 PM

= 6| Type the Main method (7] Type the code for the Ed press the F5 key. El save the program as the
code that outputs the values. methods that specify and filename.

output the delegate value. B The delegate output appears.
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PROGRAM EVENTS

n object-oriented programming, an event lets clients of

that class — clients can include delegates, other classes,

methods, and indexers — know about something that
happens to an object in a class. That something that
happens is of great interest to the clients in the class and so
the event lets those clients know about it and act
accordingly.

By acting accordingly, the clients give the class delegates so
the delegates can retrain those objects using the modules
called by those delegates. Once the appropriate module
retrains the changed object to behave properly, the object
goes back to the class for further processing.

When you declare an event inside of a class you must
declare the delegate inside the event. The class that the
event resides in is the only class that calls the event. When
the class calls the event, the class checks to see if a client
has hooked up a delegate to the event, and if that is true
then the class processes the event.

The previous task mentioned that C# declares events using
delegates. If you have come to this task wanting to learn
about events but you have not learned about delegates yet,
skip back four pages and read about delegates before you
continue on.

PROGRAM EVENTS

New Project x|=] %]

Eile

Starl  Project Types: Templates:
&

Visual Basic Projects
‘2 Visual C# Projects
{3 Visual C++ Projects

windows: Clags
Application  Library Contr...

{1 Setup and Deployment Projects %ﬁ @ﬁ @*
Qther Projects ASPNET  ASPNET  Wieb
{1 Visual Studio Solutions Web Ap... WebS... Cort...

B &

Windows - | I—

* Event - Microsoft Visual C£NET [design] - Class1.cs* EE
Eile Edit View Project Build Debug Tools Window Help

Start Page C|6551.CS*‘ 9P
I%Event Class1 j |'=‘Start() j % -

using System; =

[Fnamespace Event
{

public delegate woid Del();
- public interface Int

{

e §

Console | Windows  Empry event Del TheEvent;
[Applications|  Seryice Project  ~| :| void Start():
A project for creating a command-ine applcation E L }
- public class Classl: Int
Name: l Event | o {
i . &
Location: [ C:\Documents and Settings\Administratof My Documer = | Browss... _— Puiilc Eveztslzelt’l(“?elivent, 0
= public woi ar
Project wil be created at CA.. \dministratori\My Documentsivisugal Studio Projects\Event. { ‘
— if (TheEvent != null}
FMore | QK I Cancel | Help | TheEvent () ; —
r }
Fo o
2 ‘ I [
[ | Ready [ [Ln 19 ol 6 th3 [ s

i@ start| |[@2Microsoft D...

%D 12:00 PM

start| [@2Event - Mic...

E3 12:00 PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

M The New Project
window appears.

—E Click the Console
Application icon in the
Templates pane.

1 Type a name for the file.

3 Click OK.

M The Start page appears.
E Click New Project.
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= 6| Type the code that

establishes your event
delegate, interface, and class.
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EX]H The facts that events can only be called from the
classes they reside in and that classes can be
inherited poses an interesting problem. C# does
not let you invoke events in a base class from an
inheriting class. This seems to defeat the purpose
of having a class inherit all information from your
base class. However, C# does offer a workaround
to this problem.

C# can have an inheriting class call a base class
event by creating a protected invoking method
within the event. This method invokes the base
class event and the project passes along the
information from that base class event to the rest
of the event. If you would rather not have the base
class send its events, you can have this protected
invoking method as a virtual method. An
overriding method in an inheriting class can then
take over from the virtual method and shut down
the base class events.

%-Event - Microsoft Visual C#.NET [design] - €l EIES
Eile Edit Wiew Project Build Debug Tools Window Help The event has started.
Start Page | Classl.cs | q4bx
I%Event Qutput j I""MB‘”O j 3 -
] public void start() —[=&
{
if (TheEvent l!= null)
TheEvent ()
r '
r }
= public class Output iR
‘ | ]
-] static private void Started()
(
Console.WriteLine {("The event has started."); m
r ' =
=] static public woid Main() |
( %
Int x = new Classl(}; (=]
%.TheEvent += new Del {Started);
x.8tart ()
| } |
o o (-
il ] ;l_l
Ready | [Ln32 ol 6 ths [ s
imstart| [ezEvent - Mic... /3 12:00 PM
=7 Type the code for the EX press the F5 key. El save the program as the
Ooutput class that outputs filename.

M The string appears on the

the string when the event '
screen when the event fires.

fires.

133




C#

ADD AN EVENT-HANDLING METHOD

# lets you bind an event and a method in the form of

an event handler. When your program invokes an

event, then the event handler calls the method
associated with that event.

Event handlers are used with Windows forms in C# because
they are well-suited for the events, such as a button click
and the methods that follow, such as a window opening.

The event handler code contains two parameters for
handling the event. The sender parameter references the
argument that sent the event. The event object parameter
sends an object specific to the handled event.

When you create an event handler, the calling event will
produce a different object parameter type. There are some
object parameter types with some built-in events in Visual
Studio .NET such as mouse events.

These parameters help determine other information that is
pertinent to a Windows form or any other graphical user
interface that you want to program. For example, you may
need information about where the mouse pointer is, where
windows are on the screen, or where data is when you
drag-and-drop.

ADD AN EVENT HANDLING METHOD

New Project |3 X *2-Handler - Microsoft Visual C#NET [design] - Form1.c5[ _ =] %]
File File Edit View Project Build Debug Data Tools ‘Window Help
Starl Project Types: Termplates: BiE e s |moen T E TR 848 5%,
: V\_sua\ Basic Pr_o]ects Windows Class Windows = | i Toolbox & X|| StartPage Forml.cs [Design] ‘ 4 b x| Solution Bxpl... & X
3 Visual C# Projects Applcation  Lbrary Contr..., Data a a P EH@E|E & -
: g‘s‘f‘ C+d+DPro|JectE ¢ Profects % @“ @ Web Forms B Form1 ;IEIEI 2 Solution 'Handler' (1
- Oem; S?D]e:‘espoymeh roject o I IC Cormporents . . . . o s oL B (® Handler
) ASPNET  ASPNET — ‘Web Windows F = & References
=3 Visual Studo Soltons Web Ap... WebS. Cont.. k\npz;:;rorms | FEERE FEREEERE SRS SR ] Assembly[nfo,
o Form1..
W 3 AL & —
A LinkLabel
Console | Windows Empty o L Mo bl
Applications|  Service Project =] ] bl TextBox L
wol] [®Buwn | A Soluti... | 23 Class... |
A project for creating a commandine applcation
x| | [Fowies ropertis 8 |
Name: || Hander | = ‘:u: zﬁdmzutto” Form1l.cs Fle Propej
roupBox B
Location: | C:\Documents and Setings\Administratdr\My Docurmer j Browse. .. Eiaiuree E i) “
B Ad: d =
Project wil be created at C:\.. . \dministrator\My Docurnents\isdal Studio Projects\Handler . é ;ﬁa’;:gmd o = Bu‘l‘;a;l;zm Cor
Custom Tool
Flore | QK I Cancel | Help | &4 Mairivierw
_— 4 ListBox Advanced
Clipboard Ring ﬂ
= Gereral
I I Rezdy I I
Bstart| [@2Microsoft D... B0 12:00PM start| [@2Handler - M... M3 12:00 PM
Kl Click Start > Programs = —E] Click the Windows B A blank form appears in —d Click the Button entry.
Microsoft Visual Studio .NET Application icon in the the parent window.

7.0 & Microsoft Visual Studio
NET 7.0.

Templates pane.
1 Type a name for the file.

3 Click OK.

M The Start page appears.
H Click New Project.

B The New Project
window appears.
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1 Click and drag the outline
[ Access the Toolbox by of the button in the form.

pressing Ctrl+Alt+X.

— The toolbox window

appears with the Windows
Forms tools open.
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e N\
AW[X You can create an event-handling method within code.
k Event-handling methods are always private and no matter
what event-handling method you want to add, such as a
mouse button click, the method arguments remain the
same.
private void Eventl (object sender, System.EventArgs e)
{
buttonl.Click += new EventHandler (buttonl_Click);
}
N
RESU
When you run your program and the form appears, the
form will click when you press down with the left mouse
button.
\. J/
:
*--Handler - Microsoft Visual C#NET [design] - Formi.cs [Design EES *.-Handler - Microsoft Visual C#£NET [design] - Form1.cs*
File Edit Yiew Project Build Debug Data Tools Window Help File Edit Wiew Project Build Debug Tools Window Help
e e a|ma o |FHNB|ehes| e @E W%, Start Page | Formi cs(Design]* |Formi.cs* |
Toclbox 3 X|| Start Page Forml.cs [Design]* | 4 v % || Solution Explorer - H... & X I%Hamdlerforml j Iﬁ‘om,chck(ob]ect sender, System Eventargs )
Data B E|E] 3=
Web Forms ;IEIEI B Solution 'Handler' (1 project) = }
Compenents g : : : : : Dl £ (@ Handler L #endregion
Windows Forms ‘ - o o & References
| & Pointer g 5 Lt : : SRR £ AsserrblyInfo.cs = S <sunmarys
A Label /// The main entry point for the application.
) | 4o SR I IS L Y1 oumary
= p— I > k [sTAThread]
a8l Button . : : : : : IR b Solution Ex...| 73 Class View | = s(;tatlc void Main ()
P CheckBox ;
& RadioButton 8 a : : : : : o , Application.Run{new Forml(});
[ GroupBox L
I“D’JEC‘U?EBOX = private void on_Click(ocbject sender, System.EventArgs e) %”
anel
& DataGrid B Appearance { |
& MainMeru Paint - L }
ListBos Click r }
Clipboard Ring ﬂ QOceurs when the control is ¥
General dlicked. 4| |
Ready | I Ready | [t oo Col 13
@start|| [e2Handler - m... B3 12:00 PM gstart| [ezHandler - M...

1 Click the Events button in  [-iId Click the field to the right —M The event handler skeleton K& save the program as the

the Properties window. of the Click1 entry. code appears so you can type  filename.
Lm T e cvem el in the event handler.
name.

135




VIEW INFORMATION ABOUT ARRAYS

n array is a programming staple used in many

different languages; arrays act as containers for

elements in the same data type. For example, an
array can contain a group of integers. C# treats arrays as
objects that the program accesses through a reference
variable.

You enter arrays using two square brackets ([]) after the
array type and then enter the array identifier. C# indexes
arrays starting with zero. For example, if you create an array
that has ten elements in it, the array identifies the elements
in the array from 0 through 9.

C# supports three different types of arrays: single-
dimensional arrays, multidimensional (or rectangular)
arrays, and array-of-arrays (jagged arrays).

VIEW INFORMATION ABOUT ARRAYS

A single-dimensional array is the simplest type. You can use
single-dimensional arrays for storing simple lists like your
friends’ names or a set of numbers.

A multidimensional or rectangular array lets you store data
information by x and y types much as you do when you
store data in a spreadsheet column and row.

An array-of-arrays or jagged array lets you nest an array
within one or more arrays so an element in one array can
access elements in its partner arrays.

This chapter takes you through the different arrays and how
to use each array type properly.
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Kl Click start e Programs =
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USING ARRAYS

m Several array declaration differences exist between C#,
C/C++, and Java. The differences are more pronounced
between C# and C/C++. The differences (and similarities)
include:

* Declaring an array is the same in Java as it is in C#; you
activate an array by including the new operator.

* You cannot place the bracket after the identifier as you
can in C or C++. If you are an experienced C or C++
programmer, take care to ensure that your brackets
appear after the type.

* The array is not part of its type as it is in C and C++.
This feature lets you assign as many objects of a type,
such as byte to an array no matter how long the array is.

* When you initialize an array, you include the array
elements without entering the new int [] argument as
you do in Java.
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ENTER SINGLE-DIMENSIONAL ARRAYS

ingle-dimensional arrays let you define a set of

variables and store them in one block of memory for

easy retrieval. C# single-dimensional arrays can
include defined sets of data. For example, you can enter a
set of numbers or a set of string values such as the number
of months in a year. You can use any value type as part of
your array including integral, floating point, decimal,
Boolean, struct, and enumeration.

After you declare your array, you must initialize it by using
the new operator. When you initialize the array, you can
give the array specific values such as numbers or specify the
maximum number of elements in the array.

ENTER SINGLE-DIMENSIONAL ARRAYS
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You give the array specific values as you do in C, C++, and
Java — placing the values in curly braces at the end of the
array argument. If you specify the maximum number of
elements in an array instead, C# automatically assigns the
first element in your array the number zero. For example,
an array with six elements will be numbered 0 through 5.

Accessing an array in C# is very similar to what you find in C
and C++. For example, you can create an integer array, then
assign an integer to a particular location in that array.
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~
m You can omit optional parts of the single-dimensional array

argument. One way is to omit the size of the array.
int[] values = new int[] {1, 2, 3, 5, 7, 11};
string[] letters = new string[] {"A", "B", "C"};
Another way is to omit the new statement altogether.
int[] wvalues = {1, 2, 3, 5, 7, 11};

string[] letters = {"A", "B", "C"};
. J
¥ SingleDim - Microsoft Visual C#.NET [design HEES
File Edit View Project Build Debug Tools Window Help The first seven primes are:
Start Page Classhcsl

4 x
Iﬁswng\eD\m.C\assl j Iﬁ‘Malm(smmg[] args) j
using System; =}

[Fnamespace SingleDim
{

] A7/ <summarys
/// Summary description for Classl.
A7 </ 3ummary>

] class Cclassl
{

] [static void Main(string[] args)l

{

Console . WriteLine {("The firht seven primes are:");

int[] primes = {1, 2, 3, 5, 7, 9, 11};

foreach {int n in primes)

{
Console.WriteLine (n);

} |

i | o]
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= 6 | Type the code that (7] Type the code that E Run the program by Bl save the program as the
outputs the opening string outputs the array by iterating pressing the F5 key. filename.
and establishes the array in through each element using - .
the Main method. the foreach statement. The prime number array

appears on the screen.
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ADD MULTIDIMENSIONAL ARRAYS

# lets you declare multidimensional arrays for

processing a large number of values in one

argument. A multidimensional array arranges its data
similar to the way a spreadsheet does.

C# multidimensional arrays let you specify two or three
elements in the array for two-dimensional and three-
dimensional arrays, respectively. You can use two-
dimensional arrays for specifying coordinates such as with
the row and column in a spreadsheet, on a map, or on a
game board such as those for checkers and chess.
Programmers use two-dimensional arrays for such tasks as

image processing.

A three-dimensional array lets you specify three elements.
For example, you can store a name in three dimensions —
first name, middle name, and last name.

ADD MULTIDIMENSIONAL ARRAYS

*>Microsoft Development Environment [design] - Start Pa
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Just as with single-dimensional arrays, you can specify the
number of elements in each dimension in the rectangular
brackets after you declare the array type. If you think of the
array as the table, C# lists the number of rows first and the
number of columns second. If you have a three-dimensional
array, then the third dimension appears last in the bracket.

You can also specify initial values for the array in the same
order as you have them in the rectangular brackets. Like
single-dimensional arrays, values appear in curly braces
after you initialize the array with the new operator.
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M The Start page appears.

1 Click New Project.

B The New Project window
appears.

—ﬂ Click the Console
Application icon in the
Templates pane.

4] Type a name for the file.

A click OK.
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Exjm C# contains rules about array structure that you
must adhere to so your array can function
properly. The rules include:

e Specify the size of your dimensions when you
create a multidimensional array. If you have a
particular array with the value x, you can
specify the size of x-1 dimensions, but it is
usually safer, not to mention less confusing, if
you specify the information up front.

* When you create the array, it is a good idea to
keep the same dimensions for every other
array in your program. This approach can
reduce confusion for users of your program.

e Microsoft recommends that you use the first
dimension as the row and the second as the
column, but you can define your dimension
order however you like. Your dimension order
must be consistent throughout your program.
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Congole.WriteLine ("Element ({0}, {1}}={2}", &, b, xla bl};

}

[ |public static void Main{string[] args)
{
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: ! o
Readly [ [Lnzo Col 10 ch4 s
jlstart/ |[@2MultiDim - ... B/3 12:00 PM

= 6 | Type the code that (7] Type the Main method E Run the program by Bl save the program as the

outputs the array. that establishes the array. pressing the F5 key. filename.

B Type information at the
prompts and the output
appears.
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PROGRAM ARRAY-OF-ARRAYS

he most flexible type of array is the array-of-arrays,
commonly called the jagged array. The jagged array
lets you define an array with several different

dimensions and sizes.

Multidimensional arrays have two or three dimensions that
you can enter within the same rectangular braces that
appear after the array value type. Array-of-arrays, however,
let you nest single-dimensional arrays within one another.
This approach lets you access a large number of arrays
without the three-dimensional limit that multidimensional

arrays provide.

When you initialize your array-of-arrays with the new
operator, you must ensure that the number of brackets after

PROGRAM ARRAY-OF-ARRAYS
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B The Start page appears.
1 Click New Project.

B The New Project window
appears.

—B Click the Console
Application icon in the
Templates pane.

(4 Type a name for the file.

A click OK.
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Multidimensional arrays also go by the name of
rectangular arrays, and if you have programmed
in other languages, you may have seen these
arrays referred to as ragged arrays. Microsoft has
discarded the ragged moniker and has instead
moved it over to the array-of-arrays corner. What
is more, Microsoft changed ragged to jagged,
though the change in name is only a means to
set Microsoft and C# apart from other languages,
because there is no change in definition from
ragged to jagged.

Ci refers to array-of-arrays as jagged because if you
visualize the array as with in a multidimensional
array, a jagged array is a series of rows for each
single-dimensional array that looks like a bar chart.
The height of each array bar depends on the
number of elements in that array. All the bars in your
array “chart” would not be of uniform height — in
other words, jagged.

~N

*Jagged - Microsoft Visual C#.NET [design] - €
File Edit View Project Build Debug Tools Window Help

Start Page |Classlics |
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4

{

=l Iﬁ‘Ma\n(smng[] args) B
static void Main{string[] args) =
int[][] Mumbers = new int[3]1[]:
= new int([4] (2,4,6,8};
{3,5,7,9});
}

Numbers [0]
Numbers [1]
Nunmbers [2]

for

{

= new int[4]
= new int([2] {0,1};
(int a=0;

4 < Numbers.Length; a++)

Console.Write("Element (D}: ", a);

for {int b = 0 ; b < Numbers[a].Length ; b++)

Console.Write ("{0}{1}", Numbers[a][b],

b == (Mumbers[a].Length-1} 7 "" : " "};

Conzsole.WeiteLine ()

! T

Ready

| [tnis Col 43 Ch 31 [ s

Astart| [e2Jagged - M....

B3 12:00 PM

6 Type the code that
establishes the array.

(7] Type the code that iterates
through the array and outputs
the array elements that
correspond with the array
number.

E Run the program by
pressing the F5 key.

Element0:2468
Element1:3579
Element 2: 01

B save the program as the
filename.

B The jagged array elements
appear as members of their

associated array number.
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ITERATE THROUGH ARRAY ELEMENTS

fter you program an array, you may need to iterate

through array elements in case you need to list all of

them for another part of your program or in your
output. C# lets you iterate through array elements by using

the foreach statement.

The foreach statement is an easy way for you to display all
of the elements contained in the class. The foreach
statement acts as a loop that retrieves each array element.
The loop follows the order that the elements appear in the
array, and after the loop runs out of elements, the program
moves on to the next statement.

ITERATE THROUGH ARRAY ELEMENTS

*Microsoft Development Environment [design] - Start Pag:
File Edit View Tools Window Help

The foreach statement appears immediately after the
array statement. For example, you can view all of the
elements in an array by assigning a Console.WriteLine
statement after the foreach statement so you can see all
of the array elements when your program runs. Another
example is passing along integers from your array to a
mathematical formula for further processing.

An array is a collections class that uses the System.Array
base class. You can use the foreach statement for both
arrays and collections. See page 150 for more information
on implementing a collections class.
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. 2

Apﬁly You can also iterate through an array using the for statement if you

h want. The for statement requires you to match the array with the
‘ indexing operation whereas the foreach statement does not.

using System;
class Classl; There are 5
( odd numbers
public static void Main() and 1 even
{ number.
int odd = 0, even = 0;
int[] arr = {1, 2, 3, 5, 7, 11};
for (int Index = 0; Index < arr.Count; Index++)
{
if (i%2 == 0)
even++;
else
odd++;
}
Classl number = (Classl) arr[Index];
Console.WriteLine ("There are {0} odd numbers and {1} even numbers.", odd, even);
}
}
. /
% Iterate - Microsoft Visual C#.NET [design] - C =R
Eile Edit View Project Build Debug TIools Window Help l:e square 0;;!5 1
e square oi IS 4.
start Page [ClessTcq hLe The square of 3 is 9.
Iﬁlterate‘c\assl j Ia‘Ma\n(smng[] &rgs) j % - The square of 5 is 25.
=@
Enames:paca Iterate
{
A4/ <summary>
/47 dummary description for Classl.
A7 </ sunmarye
class Classl =l i3
‘ | W]
static void Main(string[] args)
i
int[] primes = new int[] {1,2,3,5}; l_;,
forsach (int x in primes)
{ ~
int s = (x*=x); il
Consgole.WriteLine ("The square of {0} iz {1}.",x,=); \
} >
) |
) (-
< | :fJ
Ready [ |18 Col 31 chio | s
iR start| [@2lterate - Mi... 12:00 PM
6 Type the code that (7 Type the foreach E Run the program by El save the program as the
establishes the array. argument that squares each pressing the F5 key. filename.

of the elements in the array
and outputs that information
to the screen.

B The element square
information appears on the
screen.
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SORT ARRAYS

he Array.Sort method lets you sort elements

in a single-dimensional array. You can use the

Array . Sort method not only with single-
dimensional arrays but also with jagged arrays because
jagged arrays contain more than one single-dimensional
array.

C# sorts arrays by using the IComparable or IComparer
interface that each element in the array implements. The
IComparable and IComparer interfaces are defaults that C#
automatically invokes with the Array.Sort method, so
you do not have to worry about programming the interface
as well.

When you sort an array, C# orders the elements in that
array in alphabetical order for strings and in numerical
order for numerical types. You can then tie in the sort to a
Console.WriteLine statement as shown in the task
example so you can see how Ci# will sort the arrays.

For example, if you have a set of strings as your elements,
and you want to write your sorted elements to the screen,
the output will show the string with the first letter closest to
the letter a and continue on in the list. If you have a
numeric list, then the first number in the output will be the
one that has the lowest amount, even if that amount is a
negative number.

SORT ARRAYS
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4] Type a name for the file.

A click OK.

B The New Project window
appears.

—ﬂ Click the Console
Application icon in the
Templates pane.
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letters, C# considers those strings to be lower on the

. { R
Apﬁ[y When you sort arrays that have strings that contain capital
h alphabetization list than strings with lowercase letters.

using System; The word is too
class SortArray; The word is two
{ The word is To
public static void Main() The word is Too
{

string[] names = {"too", "two", "To", "Too"};

Array.Sort (names) ;

foreach (string value in names)

{

Console.WriteLine("The word is {0}", wvalue);
}

}

}

¥ Sort - Microsoft Visual C#.NET [design] - Cla
File Edit View Project Build Debug Tools Window Help

New locations after sorting:

Start Page |Classlics |

[0]: dog

|§¢Sort0assl j Iéi‘Malm(smmg[] args)
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[3]: My

s Classl
I
—static void Main(string[] args)
{
Alttay a=Array.CreateInstance{ typeof {string), 4);
a.fetValue{"My", 0);
a.jetValue("dog”, 1} ;
a.setvValue("has",6 2);
a.fetValue("fleas",3);
Array.Sorti{a);
Console.WriteLine ("New locations after sorting:"):
output {a) ;
}
[ public static void Output (Array a)
{
for ( int n = a.GetLowerBound(0); n <= a.GetUpperBound (0} ;
Console.WriteLine { "\t [{0}]:\t{1}", n, a.GetValue( n )

)
« | g

Ready | [[tni2 Col 14 chs [ s

Astart| [z Sort - Micr... B3 12:00 PM

B save the program as the
filename.

E Run the program by
pressing the F5 key.

(7] Type the output method
that outputs the information
to the screen.

6 Type the code that creates
an instance of your array, the
elements in your array, the
sort method, and outputs
the results.

B The sorted array elements
with their associated array
locations appear on the
screen.
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SEARCH ARRAYS

# lets you search for the first instance of an element

in an array in case you need to pass a particular

element in your array to another part of your
program or if you need to get some specific information
such as finding the number of times an element appears in

an array.

You can search within an array using the Array. IndexOf
method. This built-in method returns the index number of
the first array element that you want to search for. For
example, if you search for the third element in an array,
then the Array.IndexOf method returns the index

number 2 because the default first index number in an array

is 0. If you set the first inde
index number returned for

x number yourself, then the
your found element will vary.

The Array . IndexOf method also lets you search for an

array element within certai

n index positions. For example,

you can search for an array element that is the string and
that appears between index number 2 and 10. You can also
search for an array element from an index position through
the last element in the array.

The drawback to using the
you can only search within

Array.IndexOf method is that
a single-dimensional array.

SEARCH ARRAYS
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Start Page ‘

Solution Explorer & X

No recent projects faund

Open Project

‘ New Project I
N

1 &4 Solution...| B Class Vi.. |

=1

>

File

I SearchArray

New Project
Stari  Project Types: Termplates: H
(3 Wisual Basic Projects
o cd cf
‘A Yisual C# Projects E
3 visual C++ Projects Windows Class Windows
{3 Setup and Deployment Projects Application  Library Contr...
(3 Other Projects % % v}
0 visual Stdio Solutions cf @
ASPNET  ASPNET Web
Web Ap. Web S. Cont.
= = —
LB 8 EF
A project for creating a command-ine application EI
Narme 1 hd

Location

Project wil be created at C:\. . \AdministratoryMy Documents'Visual Studio Projects\SearchArray,

IC:\Documentx and Settings\Administrator\My Documer j

Browse.

Fhore |

Cancel | Help

|O|<h|
A

Ready

j L

fstart| |[ezMicrosoft D...

B3 12:00 PM

start| |[@2Microsoft D...

B3 12:00 PM

n Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.
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M The Start page appears.

1 Click New Project.

B The New Project window
appears.

—B Click the Console
Application icon in the
Templates pane.

(4 Type a name for the file.

A click OK.




USING ARRAYS

to find the last occurrence in an array.

\ e ~
Appjm You can use the Array.LastIndexOf method

using System;

public class Sample

{

public static void Main()

{

array Sample=Array.CreateInstance( typeof (String), 3);
Sample.SetvValue( "Five", 0 );

Sample.SetValue( "by", 1 );

Sample.SetValue( "Five", 2 );

string Stringl = "Five";

int Indexl = Array.LastIndexOf( Indexl, Stringl );
Console.WriteLine("The last occurrence of \"{0}\" is at index {1}.", Stringl, Indexl);
}

}

The last occurrence of “Five” is at index 2.

% SearchArray - Microsoft Visual C#.NET [desi
Eile Edit View Project Build Debug Tools Window Help

The word has is at 2.

Start Page  Classl.cs ‘

I@?SearchArray‘C\assl j |§‘Mam(5mng[] args)
0] static void Main(string[] args)

{

Array a=Array.Createlnstance!{ typecf(string), 4):
a.detValue ("My", 0);

a.setvalue ("dog",1);

a.fetValue("has",2);

a.SetValue("fleas",3);

string Search = "has";

int Index = Array.Indexcf {a, Search):

Console WritelLine ("The word {0} is at {1}.",Search, Index) ;

+

=] public static vold output (Rrray a)
{

for { int n = a.GetLowerBound{0); n
1 i

<= a.GetUpperBound (0) ;
Console.WriteLine{ "\t [{0}]:\t{1}

11", n, a.GetValue{ n }

r
J
Ready | [Ln1s Col 71 chez G

Astart| |[@zSearchArra... B4 12:00 PM

= 6| Type the code that creates kd Type the Output method Bl Run the program by E] save the program as the
an instance of your array, the  that outputs the information pressing the F5 key. filename.
elements in your array, the to the screen. .
Array.IndexOf search B The element and its
method, and outputs the associated number appear
T on the screen.
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IMPLEMENT A COLLECTIONS CLASS

collections class collects a number of elements that

have a specific type, such as a set of numbers that

represent the months of the year. C# provides two
methods for declaring collections classes: programming
arrays and programming the built-in IEnumerator and
IEnumerable interfaces.

An array is built from the System.Array base class that is
built into C#. C# identifies this base class as a collections
class. You can also define a class as a collections class
provided that you declare the System.Collections
namespace in your program and include the IEnumerator
and IEnumerable interfaces within the class.

IMPLEMENT A COLLECTIONS CLASS

The IEnumerator and IEnumerable interfaces let you
enumerate elements in your collections class. Enumerations
are discussed on page 156, but as a sneak preview,
enumerations assign numbers to elements in your
collections class so you and your program can keep track of
your elements more easily.

Like an array, you can retrieve information from a collections
class using the foreach statement. The foreach statement
works on a collections class the same way it works in an
array — the foreach statement iterates through each
element in the collections class and can return that
information to another statement or method in your program
such as the Console.WriteLine statement for output.

New Project x| ]

Eile
Starl  Project Types: Templates: 3 E
{3 Visual Basic Projects v] ] ) -
‘A Visual C# Projects E
(3 Visual C++ Projects Windows Class Windows
{2 Setup and Deployment Projects Appication  Lbrary  Contr...
Qther Projects %
4 ¥
(3 Visual Studio Solutions cf @ E
ASPINET  ASP.NET Web
Web Ap Web S.. Cont..
cﬁ @ E
P 5 -
A project for creating a commandine applcation o x
Name: I Implerment 1 | h

Location:

I Ci\Documents and Settings\Administrator\My Docurne j Browse. .

Project wil be created at CA, . Administrator\My Docurments\isual Studio Projectshmplement.

Fore | OK I

5

Cancel | Help |

||I L

File Edit View Project Build Debug Tools Window Help

Start Page  Classl.cs |

I%Implementﬁroup j I'E‘Getfnumerator()

public class Group
{
int[] primes;
] public Group ()
{
primes = new int([5] (1,2,3,5,7};
o +
I public Enumerator GetEnumerator() |

return new Enumerator (this);
+
public class Enumerator
{

int nIndex;

Group collection;
=l public Enumerator (Group coll)
{

collection = coll;

nindex = -1;
r +
] public bool MoveNext () {
nIndext+t;
return (nIndex < collection.primes.GetLength(0)});

I!StartlHl%Micrusoft D...

B3 12:00 PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

B The Start page appears.
H click New Project.

B The New Project window
appears.

—E] Click the Console
Application icon in the
Templates pane.

- Type a name for the file.

A click OK.

E Delete all code after the
left brace directly below the
namespace Implement
code.

(7] Type the code that
establishes the array,
establishes the
GetEnumerator definition,
and defines part of the
Enumerator class.




USING ARRAYS

=
Amb[ Like an array, you can use the foreach statement for iterating

through a collections class. The following example acquires a
collection in a hashtable, a predefined collection class.

=

using System; 209 Stockton
using System.Collections; 559 Fresno
public class Classl 916 Sacramento
{

public static void Main(string[] args)

{

Hashtable areacode = new Hashtable() ;
areacode.Add ("209", "Stockton");

areacode Add("559", "Fresno");

areacode Add("916", "Sacramento");

foreach (string code in areacode.Keys)

{

Console.WriteLine(code + " " + areacode[code]) ;
}

}

}

File Edit Wiew Project Build Debug Tools Window Help
Start Page Class.cs | b x Single-digit primes include:
I%Imp\ementﬁroup j I"’Getfnumerator() j -
; =[]
public int Current { 4|
-] ?EE |
return (collection.primes [nIndex]);
C }
m } ——
l r +
-] public class MainClass
{
E public static void Main()
{
Group col = new Group():
Console._WriteLine ("§ingle-digit primes include:");
foreach {int i in col)
{
Console. WriteLine {i);
'
r +
r }
r }
+ L
: 4
1 o
= 8 Type the remainder of the El Type the MainClass & Run the program by & save the program as the
Enumerator class code. code that iterates through the  pressing the F5 key. filename.
collections class and outputs .
its elements. B The collections class

elements appear on the
screen.




PROGRAM STRUCTS

he struct is a close relative of the class. A struct can

have the same members of a class and can also

implement interfaces. However, a struct is a value type
so it will simply process information, such as integers
passed through an array, as any other value type instead of
instantiating objects for each element in the array as a class
would. Using structs can save memory and help your
program run faster.

You create an object in the struct by using the new
operator. After you create the object, C# will create the
object and call the value for the object. For example, you

can create an integer object that gets its value from a
method contained in a class.

Because a struct is a value type, you cannot inherit from
other structs and you cannot use a struct as a base class. A
struct can inherit from an object in a base class but not
from any inheriting classes.

When you create and run a program with a struct, C#
creates the struct on the memory stack instead of the heap.
Structs use attributes for specifying the memory areas the
struct accesses. C# contains several different built-in struct
attributes that you can use for certain tasks.

PROGRAM STRUCTS

New Project x|12 X|

Eile

Srar1  Project Types: Templates: IE—

{3 Visual Basic Projects [~
i ch ch [
'3 Visual C# Projects E
(3 Visual C++ Projects Windows: Class Windows
3 Setup and Deployrment Projects Application  Library Contr.
3 Other Projects % 4 r
0 visual Studio Solutions cf @
ASPMET  ASP.INET Web
Web Ap... WebS... Cont...
Bl&E =
" g .|
A project for creating a commandine applcation a4 x
Name: I Sruct 1 |

1.

Location:

| C\Documents and Settings\Administrator\My Docurnel j Browse...

Project wil be created at C\.. \Administrator\My Docurnents\wisual Studio Projects\Struct.

FMore QK N Cancel | Help |
Iy

= public int x {
= get

% Struct - Microsoft Visual C£NET [design] - Class1.cs*
File Edit View Project Build Debug Tools Window Help
Start Page Classl.cs*‘

I$ Struct. Struct1 j Ia’ Intvale

using System;l

[[lnamespace Struct
i

B struct Structl { 1
private int IntValue;

{

return Intvalue;

if (walue < 100}
IntValue = value;

+

}
? public void Displav()

. < . A

||I £

Ready | [ Col 14 ch 14 [ s

mstart| [ezMicrosoft D...

B3 12:00 PM

start| @z Struct - Mic... 043 12:00 PM

n Click Start = Programs &>
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

B The New Project window
appears.

—E Click the Console
Application icon in the
Templates pane.

1 Type a name for the file.

B click oK.

M The Start page appears.
HF click New Project.
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[ Delete all code after the
left brace directly below the
namespace Struct code.

H Type the struct property
values.



USING ARRAYS

The struct attributes mentioned in this task are
different from the value type attribute modifiers
that determine the accessibility of your struct. You
enter the attribute information immediately before
you enter the struct declaration, and the attribute
appears within closed square brackets ([]).

Using System; This code establishes a

[StructLayout (LayoutKind.Union) ] struct that contains the

struct Union StructLayout

(z (LayoutKind.Union)
// Add struct information here. attribute

}

¥ Struct - Microsoft Visual C#.NET [design] - C NEES
File Edit View Project Build Debug Tools Window Help The integer is 20.

Start Page  Class1.cs™® ‘
I@Simctsnuctl ﬂ Ia‘lnt\/a\ue ﬂ

t ) } =

El public void Displav()
{

Console._WriteLine ("The integer is {0}.", IntValue);
r +
+

{

Z class Cclassl

public static void Main()
{

Structl 55 = new Structl(); r
ss.x = 20; &l
ss.Display(); T El}
—— | } I
L
+
L =
1 | =]
Ready | [m1 Col 14 ch 14 [ ms

iiBstart| @2 Struct - Mic... B3 12:00 PM

= 8 Type the output code El Run the program by i save the program as the
and the Main method that pressing the F5 key. filename.

contains the struct value.
M The struct value appears

on the screen.
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ADD AN INDEXER

n indexer gives your class the ability to behave as

an array. If you have a class with many elements,

then an indexer lets you sort that information so
your program can get the element it needs from your class.

C# gives you two methods for adding an indexer to a class
or an interface. You can add the indexer directly into your
program or, if you add a class to your interface, you can add
it using the Add C# Interface Indexer Wizard.

Class and interface index accessors come in two forms: get
and set. The get accessor returns the type of the indexer.

The set accessor sets the value of the accessor type. The

get and set accessors use th
the indexer declaration itself;

e same access modifiers as
the access modifiers for get

and set must be as accessible as the indexer itself.

You can add an indexer to an

interface through the Add C#

Interface Indexer Wizard in the Class View window. The
Add C# Interface Indexer Wizard contains fields so you can

enter the indexer type, the pa

rameter type, the parameter

name, and any comments. After you finish entering data

into the wizard, C# will create

the skeleton of the indexer

for you so you can add the indexer accessors.

ADD AN INDEXER

New Project

Eile

Starl  Project Types: Templates:
{1 Visual Basic Projects ] ! r]
‘A Visual C# Projects E ez
{3 Visual C++ Projects Windows Class Windows
{2 Setup and Deployment Projects Application  Library  Conir...
{1 Other Projects % Y ]
(3 Visual Studio Solutions cf @ @
ASPINET  ASP.NET Web
Web Ap... WebS... Cont...
i) @ Cet
P I o .|
A project for creating a command-ine applcation o x
& Name: I Indescer 1 |

Location:

I C:\Documents and Settings\Administratory“y Docurne j Browse..

Project wil be created at C:. Addministrator\Vly Docurmentsiisual Studio Projects\Indexer

Fore

o1

Carcel | Help |

I

*»Indexer - Microsoft Visual C#.NET [desi
Eile Edit View Project Build Debug Tools Wi

NEIES

gn] - Class1.cs
ndow Help

Start Page Classl.cs |

Class View - Ind...

4%

Iﬁlmdexer.c\assl

j Ié‘Ma\n(smng[] args)

using System;

[ namespace Indexer
{
/77 <summarys

JA7 </ summary>
> class Classl
{
static void Main({stringl[]
{
I

I

<l |

S// Summary description for Clagsl.

angs)

S/ TODO: Rdd code to stdrt application here

- {3 Indexer

.
@ Go To Definition
Browse Definition
Quick Find Symbol
Add »

e
E

& Add Method
& Add Property.
» AddField

1 Add Indreer.

Copy

Sort Alphabetically
Sort By Type

Sort By Access
Group By Type

~ Properties

IR Y [ -

Misc

||I &

Ready

@start| [@2Microsoft D...

|[B3 12:00 PM

Stalt””ﬁlndexer =M.

B3 12:00 PM

Kl Click start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

M The Start page appears.
HE Click New Project.

154

B The New Project window
appears.

—E1 Click the Console
Application icon in the
Templates pane.

1 Type a name for the file.

A click OK.

E Click the Class View tab.
—id Click the plus sign ([#)

next to the method name.

—] Click the plus sign ([#)
next to the {} method name.

= 9| Right-click the class name
to open the pop-up menu.

—E0 Click Add.
—m Click Add Indexer.




USING ARRAYS

A

TYPE THIS:

using System;
class Indexer
{

private int []
public int this
{

get

{

if (index < 0 |
return 0;

}
set
{
if
Arrayl [index]
}

}

public int

(! (index <

public int this

[1 Array2

If you declare more than one indexer in the same class or
interface, then the signature for each index must be unique.

Arrayl
[int Index]

| index >= 20)

| | index >= 20))

amount ;

[int Index]

new int([20];

new int[50];

RESULT:

You will get an error and
your program will not
run because you cannot
have the same index

> signature (Index).

J
Il x| * Indexer - Microsoft Visual C£NET [design] - Class.cs* =R
- Indexer = Eile Edit View Project Build Debug Tools Window Help
Welcome to the C# Add Indexer Wizard Start Page  Classl,cs® ‘ 4= ||Clags .. I X
This wizard adds an indeser i your C# class, I@:Imdexer Class1 j Igm\s[\nt Parameter1,int Parameter2] j %o b
77 E-{3 Indexer
Indeyer access Indexer type: ) £ Indexq
i : £ : 82 0
[t = [m =] 8 Ca
I/// <SUMIMATY>
Pararmeter type: Parameter name: Parameter list: 777 My first indewer
|_ [int} =] Jparametera int Parameter1 /44 </summary>
_> Remave public int this[int Parameterl, int ParameterZ]
Indlexer modifers: {
& None © Mirtual © Abstract ?Et
Comment (#/ notation not required): return 0;
My first inciescer] ]
set
i
)
)
)
Fiich | Cacel | hein | | 3
Rea I I * Ready H H Ln 17 Col 9 Cch3 H "INS
Astart| |[@zindexer - M... BIZ3 12:00 PM start| |[@2indexer - M... BIZ3 12:00 PM

M The C# Indexer Wizard

window appears.

B Type the indexer
parameter name in the
Parameter name field.

B Click Add.

B The parameter appears in
the parameter list field.

—m Add an indexer comment
in the Comment field.

8 Click Finish.

B The indexer skeleton code K Save the program as the

appears in the parent
window.

filename.




INCLUDE ENUMERATIONS

numerations are value types that assign numerical

values to elements in an array. By assigning numerical

values to elements, enumerations let you acquire those
elements quickly for further processing.

C# assigns the first element in the array the number zero (0)
and each successive element in the array receives a
successive number. For example, if you enumerate an array
with the 12 months of the year, January will receive the
number 0 and C# will continue until the end of the array
when December gets the number 11.

An enumeration is a special type of array that you declare
using the enum keyword. Like an array, you can set

accessibility attributes and access modifiers. The enum
elements appear within curly brackets ({}) separated by
commas just as array elements do. The key difference
between an enumeration and an array is that an
enumeration can only be of an integral type, and the
default integral type is int. Because enumerations only
assign integers to their elements, the only integral type that
you cannot include is the char type.

You can change the enumeration value by assigning a
number to the first value in the element list, and all
successive elements in the list will receive successive
numbers. For example, if you give January the number 1,
then C# assigns December the number 12.

INCLUDE ENUMERATIONS

*>Microsoft Development Environment [design] - Start Pa
Eile Edit ¥iew Tools Window Help

INEIES

Start Page |

Solution Explorer X

Get Started
Mo recent prajects found

Open Project

‘ New Project I
5

@ Solution ... | FF Cass vew |
Properties o X

S=HE]

>

New Project

File

Starl Project Types: Templates:

(1 Visual Basic Projects Windows Class Windows | [
2 Visual C# Projects Application  Library Contr...
{1 Visual C++ Projects
{3 Setup and Deployrment Projects %ﬁ @# @*
£ Other Projects ASPINET  ASPINET  Web
Gel 3 visual Studio Solutions Web Ap... WebS.. cont...
B 2 =
Console Windows Ermpty
Application|  Service Project =] f View |
A project for creating a cormmand-ine application

Name: l Eri merauon\ 1

Location: I Ch\Documents and Settings\AdministratoriMy Documer j Browse...

Project wil be created at CA.. \AdministratoriMy Documentsivisual Studio Projects\Enumeration,

| OKNI
Iy

FMore | Cancel | Help

= [ ||

@start| [@zMicrosoft D...

E43 12:00 PM

start| [@zMicrosoft D...

[E43 1200 PM

Kl Click start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual
Studio .NET 7.0.

M The Start page appears.
1 Click New Project.

4] Type a name for the file.

A click OK.

B The New Project window
appears.

—ﬂ Click the Console

Application icon in the
Templates pane.



USING ARRAYS

'a )
Appj[y You can convert the enumeration type to an integral
\ type — for example, to equate a string in the
h‘ enumeration with an integer for tracking purposes.
using System; March = 1
public class Convert;
{
enum SpringMonths {Mar=1, Apr, May, Jun};
public static void Main()
{
int a = (int) SpringMonths.Mar //converts the Mar
value (1) to an integer
Console.WriteLine(“March = {0}”, a);
}
}
. J
¥~ Enumeration - Microsoft Visual C#NET [des| NEES
File Edit View Project Build Debug Tocls Window Help Autumn is season 3.
enurm Classl.cs‘ a4 x
I@Emumerauom‘dassl j Iﬁ’Ma\m(smmg[] args) ﬂ Look fi
using System; Z e
[Fjnamespace Enumeration e
{ Vis =
] S// <summarys -
/// Summary description for Classl. :Et—l
S </ summary> =
] class Classl _‘J—
{
] enum Seasons {Spring=1, Summer, Autumn, Winter}:
static vold Main(stringl] args) l_;[
{ =
int a = (int) Seasons.Autumn;
Console.Writeline {"Autumn is season {0}.", a}; 2*'
} [=]
} )
5 (.
< | o] |
Redy [ [Ln 16 Col 6 th3 [E
ijBstart/|[@2Enumeratio... BI/5 12:00 PM

= 6 | Type the code that
establishes the enumeration,
sets the value, and outputs
the value to the screen.

I Run the program by

E save the program as the

pressing the F5 key. filename.

M The enumeration number
appears with its proper
season.
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CREATE STRING LITERALS AND VARIABLES

programming language. Without programmatic

storage of string variables, you cannot create a user
interface to your application without difficulty. For example,
you need strings for describing entities such as a Client,
where a Client has Company Name, Address, City, State,
and ZIP Code fields. You cannot represent all these fields by
a numeric value. These attributes are instead recognized
through a series of characters.

Creating and manipulating strings is a big part of any

When assigning values to a string variable, you can choose
to use a verbatim string literal or a regular string literal. A
verbatim string literal consists of an @ character followed by

zero or more characters inside of double-quote characters;
for example, consider @"C: \temp\ " a verbatim string
literal. This type of assignment interprets the string
verbatim. If you leave out the @ character, you are assigning
a regular string literal. This assignment will not interpret
verbatim, but will evaluate the string for escape sequences
as it stores the string. The escape sequences are a backslash
followed by a reserved set of single characters. These
escape sequences will have an impact on the string that is
formatted in the user interface. For example, in the string
"First Name\tLast Name" the \t will puta tab
between the second and third word in the string.

CREATE STRING LITERALS AND VARIABLES

» LiteralsAndV ariables - Microsoft Visual CH.NET [design] - Sample.cs* |7 5[
Ele Edit ‘iew Project Buld Debug Tools Window Help
& " Sample.cs= ‘l 4 x|
2 &
;‘E‘ & 5vings ample LiteralstndVariables = =] %
5 using System; ==
] = I
2
=
g = namespace|StringSample g
gl |t g
class|LiteralsAndVariables =
3
{
i
}

=

% LiteralsAnd¥ ariables - Microsoft Wisual CH. HET [design] - Sample.cs* |7 5[
Eile Edit ‘iew Project Buld Debug Tools Window Help

& | Sample.cs* | 4 x|
2 &
% |22 StingS siple Litralsénel aisblss =] [a#maing | %
5 using System; B E
& e
c

g = namespace StringSample g
= m
& =
class LiteralsAndvariables o

3

{ I
static void Main{)

Istring sRegular = "My Shared Photo AlburninEnjoy the photos!™]

[string sVerbatim = @"C:AInetPublwaaroot”;

[Console WriteLine( Here this Narne and Motto for the Web site:")}—

nll

-}

=

Ready I ['Ln7 Coll Ch1 I 1lins

Ready I ['Ln1z Col 72 ChEg I ng

—EJ Rename the class name to
LiteralsAndVariables.

I3 save the file.

Kl Create a new console
application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.

—id Create a verbatim string to
hold the Web site location by
adding the @ symbol before

—E Add an entry point to the
class by adding the Main
function.

the string value.

1 Write a message about the
regular string.

LA Create a regular string to
hold the Web site name and
motto using \n to specify a
new line.




WORKING WITH STRINGS

If any other character follows a
backslash in a regular string, a
compile-time error occurs. For
example, \z in a regular string (like
"Brian\zErwin") creates a compile-
time error because z is not a valid
character for an escape sequence.

-
EX]H You can use verbatim strings to avoid having
characters interpreted as escape sequences. This is
especially important for strings that hold file paths,
for example, string sFilePath = @"c:\temp\
myfile.txt". The following escape sequences are
the only ones allowed:
ESCAPE SEQUENCE APPLIED FORMATTING
\! Single quote
\" Double-quote
A\ Backslash
\O Null
\a Alert
\b Backspace
\f Form feed
\n New line
\r Carriage return
\t Horizontal tab
\u and \U Unicode-escape-sequence *
\x Hexadecimal-escape-sequence
* (For example, \u005C is “\")
\ J
2, LiteralsAndVariables - Microsoft Visual CH.NET [design] - Sampleles NEET
ile  Edit Wew Project Build Debug  Tools  MWindow Help Elle  Edit “iev
Sample.cs | 4 x »
|22 StringSample Literaladndvariables =] [g®main =l Program [1852]
using System; A Sample.cs |

¥ogooL  elddsenes o

B namespace StringSample

class LiteralsAndVariables

& ShingSample.|

12103 UARNIOS M1 SSED

of the Web site:

static woid Main()

{
string sRegular = "Wy Shared Phota AlbuminEnjoy the photas!™,
string sWerbatim = @"C InstPubtwiwnaroot”,

Console WriteLine("Here this Name and hMatto for the Web site:");

o

i
Console WriteLine(sRegular},|

Console WriteLine(} ]

the Tocation of the Web site ™), |—

[
Consale WriteLine("Here 15
Cansale WnteLine(sYerbat)

im}; |

Autas

Mame i

Merbatim

Ready ||

| a1z Col5 Cha [ Ifms

] Use the WriteLine
method to output the regular
string.

0 Use the WriteLine
method to output an extra
line.

—H Use the WriteLine
method to output a message
about the verbatim string.

{8 Use the WriteLine
method to output the regular
string.

E&] Set a debug stop at the
end of the class.

& Press F5 to save, build,
and run the console
application.

The regular string appears.

The verbatim string
appears.




ASSIGN VALUES TO STRINGS

but you can benefit from knowing what goes on

You can assign and reassign literals to string variables,
behind the scenes.

The String class in the .NET Framework is an immutable,
fixed-length string of Unicode characters. Immutable means
that the string cannot change. The String is a class and it
is not only storage, but it also has capabilities (properties,
methods, and fields) that allow manipulation of strings. In
the case of changing an existing String, when a new value
is assigned to an existing String you are not updating the
object. The updated value is returned in a new instance of a

This String class implements the IComparable,
ICloneable, IConvertible, and IEnumerable
interfaces. These interfaces, along with the specific
implementation in the String Class, give String objects
the ability to do things like: convert String objects to
other data types, evaluate parts of a string, format a string,
and iterate through collections of String objects.

Assigning values to a String variable is similar to any other
type of variable assignment. You can take two approaches,
which are allocating a String variable and then assigning
the value. This requires two separate lines of code. To

String object.

ASSIGN VALUES TO STRINGS

shorthand this two-step process, you can assign a value to
the string on the same line.

**2: AssignmentAndLength - Microsoft Yisual C# HET [design] - Sample.cs* =15 %] *#; AssignmentAndLength - Microsoft Visual CH.NET [design] - Sample.cs* =15 %]
Elle  Edit ‘iew Project Buld Debug Tools Window Help Elle  Edit ‘iew Project Buld Debug TIools ‘Window Help
8 | Sample.cs Sample.cs“ LR & | Sample.cs Sample.cs“ 4 x| &
2 [ suingsanmple Assionmenttnd_ength =N = = 2 |[2 Sting ample AssignmentzndLengih =] [a#Mar0 = =
i3 ; — i3 ; =T
o using Systern, = o using Systern, =
i E1narnespace StringSample 5 g = namespace StringSample 5
class AssignmentAndLength ) class AssignmentAndLength g
{ ! { :
> static wvoid Main()
I 1
LN [ String sGreeting = "Welcome to "My Shared Photo Album™;]
|intiGreetingLength = sGreeting.Length]]
B
rot
-}
Fieady I [n7 Call Chi I ns | Fieady I I KT Col 45 Ch43 I ns |
Kl Create a new console —EJ Rename the class to I Add the Main function. I Create an integer variable
application and open the AssignmentAndLength. and initialize it using the

Classl.cs file.

1 Rename the namespace to

StringSample.

I3 save the file.

3 Create a string variable for
the greeting and initialize the
greeting.

Length property of the
string created.



WORKING WITH STRINGS

( )
Apﬁ[y Spaces do count when assigning strings.
using System; . Assi i i
namespace StringSample C:\>csc AssignStrings_ai.cs
{ C:\> AssignStrings_ai.exe
clas{s AssignmentAndLength The greeting:
static void Main() 6789
{ is 9 characters long.
String sSpacesCount = " 6789"; Ci\>
int iSpacesCount = sSpacesCount.Length; :
Console.WriteLine (
"The greeting: \n{0}\nis {1} characters long.",
sSpacesCount, iSpacesCount) ;
}
}
}
. J

+. AssignmentAndLength - Microsoft Visual Cit.NET [design] - Sampl == x| e \Program Files\C#\ChapterD8\Code\string_assignmi
Fle Edit Wew Project Buld Debug  Tools  Window  Help Fle  Edit i aticga:e:;nsm Shared Photo flbun’
Bl sanpecs Sample,csl 4P X rnﬁ_‘ is 34 characters long.
H t
E‘ IglgSlrlngsamp\eAsslgnmentAndLength j Iﬁ@Ma\n[} j § Program [1660]:
= . =] =
S using System; - Sample.cs | Sar
o i |
= ShingSample.s
g B namespace StringSample g 3
g 1 _ g
class AssignmentAndLength e
static woid Main()
String sGreeting = "Welcome to Wy Shared Photo Album™;
int iGrestingLength = sGresting Length;
koS
| Console WriteLine ("The greeting w{lhnis {1} characters long ", a”‘; - ‘E
|sGreeting, iGreetingLength); Sratrg Tl
— L ]
Fol
-}
= "B duios | 52 L
Ready Il | Ln13 Col 5 Ch3 [ Ifms eady

[ Press F5 to save, build,
and run the console
application.

1 Use the writeLine
method to output the greeting
and the length of the
greeting.

1 Set a debug stop

M A message about the
length of the string appears.




CONCATENATE STRINGS

oncatenating, or joining, strings is a common task for

building useful strings. Most of the time, you build

strings from more than one source. Values for strings
can come from a combination of sources (database calls,
constants, integer counters, and so on).

To build out a string from multiple sources, you concatenate
these strings in a specified sequence. You can accomplish
the concatenate of two or more string sources in several
ways. You can use the arithmetic operator (+) or the (+=)
assignment operator. Use the arithmetic operator (+) to
combine strings in the order that they appear in the

expression, or use the assighnment operator (+=) to append
a string to an existing string. As you append your strings,
you have to include the spacing inside the double-quotes of
your string.

You can also use the Concat method on the string class
to perform concatenation. With this method, you can
concatenate one or more String classes together and get
a new String returned to you. Another overloaded
implementation of the String Class allows you to pass a
string array, which is handy if you have many strings to
concatenate into one representative string.

CONCATENATE STRINGS

% Concatenate - Microsolft Visual CIENET [design] - Sample.cs® NEIET % Concatenate - Microsoft Visual CIENET [design] - Sample.cs® NEE
File Edt View Project Buld Debug Tools Window Help File Edt VYew Project Buld Debug Tools Window Help
g‘{‘l Samplecs | Samplecs | Sample.cs® | 1rxa %,.Pl Samplecs | Gamplecs | Sample.cs® | 4 x 0
2 |[2 stingz anmple. Concatenate N = o= 2 |[&2 stings anple Concatenate =] [a#Marp = o=
b : ; — 2 - - ; — ¥
g using System; = s using Syster; =
7 = namespace StringSample § g = namespace StringSample §
g Bl g g
class Concatenate ) class Concatenate )
{ i { - Y —
static void Main()
- |
{_ﬂ T Concatenate the string with the + arithmeatic oparatar

{string sFullMame = "Alexander Ryan™]

| .

|string sBaseGresting = "welcome to MySharedPhotoAlburnl™)

Pl
1

Ready II [tn7 Call Chil || s Raady I [ Lrfi1 Col 68 ChEQD IS
Kl Create a new console —E1 Change the class name to  HE Add the Main function. ld Create another string

Concatenate.

B3 save the file.

application and open the
Classl.cs file.

—F1 Rename the namespace to
StringSample.
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variable and initialize the

I3 Create a string variable
and initialize the string with a
name.

string with a greeting.



WORKING WITH STRINGS

~
Knowing that the String object is immutable and that it returns a
new instance of a String object, you may want to explore the
System.Text.StringBuilder framework class. The
StringBuilder class lets you concatenate strings without having
to create a new object each time you modify the string. The
StringBuilder class also gives you more flexibility with
concatenating, like appending versus inserting.
using System; . . q
using System.Text; C:\> csc ConcatenateStrings_ai.cs
namespace StringSample C:\> ConcatenateStrings_ai.exe
{ Danny - Hello, how are you today?
class Concatenate
( C:\>
static void Main()
{
StringBuilder sbPersonalGreeting =
new StringBuilder ("Hello, how are you today");
sbPersonalGreeting.Insert (0, "Danny - ");
sbPersonalGreeting.Append ("?") ;
Console.WriteLine (sbPersonalGreeting) ;
}
}
}
\_ J
% Concatenate - Microsoft Visual C#.NET [design] - Sample cs =8| x| \Program Files\CH#\Chapter08\Code\Concatenatelbi
Fle Edit Yew Project Buid Debug  Tools  Window  Help [ | lexander Eyan, welcome to MySharedPhotoflbum!
& | Sampless | Semple cs | Sample.cs 4rx Q 3 " cf
& IggStrinQSamp\e.Concatenale j Ié@Ma\n[] j ; Program [312] C
# - i
& | | using System: == Eemslses | 61
z ShingS amel
g anamespace StringSample g i SungS e |
2 class Concatenate %
static void Main()
{
# Concatenate the string with the + arithmetic operator
string sFullName = "Alexander Ryan™,
string sBaseGreeting = "welcome to MySharedPhotoAlbum!", L i
armne
{f Concatenate again with the Concat method that is available Porsonalizs
i on the String Base Class.
siring sPersonalizedGresting =
String ConcatisFulMame, ", ", sBaseGresting);
— ConsoleWriteLine(sPersonalizedzreeting); | —
L Jis i
- 1 - ) Awtos | & L
Ready Il [ 'Ln18 Col5 Ch3 IRIE ady
—EJ Create a new string {13 Set a debug stop. B A message appears

variable and initialize the
variable by using the
String.Concat function
and the two strings previously
created.

showing the concatenated

& Press F5 to save, build, string.

and run the console
application.

Y Write the resulting string
to the console.
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COMPARE STRINGS

omparing strings in code is useful when performing

logical operations. String comparisons are useful in

expressions that are used for an if or switch
statement. For example, you can use a string comparison
when someone is logging onto your Web site. You can
compare the password that the user entered to the
password in the database.

There are several comparison methods for a string, the
simplest being two equals signs (==), which is the equality
operator. This operator checks to see if the two strings hold
the same value (length, characters, and sequence of
characters).

The String class contains some very useful comparison
methods — Compare, CompareOrdinal, CompareTo,
StartsWith, EndsWith, Equals, IndexOf, and
LastIndexOf. The method you choose depends on if you
are looking for a binary response (for example, getting a
true or false for the presence of a substring, or if both
strings match based on the method’s criteria) or position of
where a substring exists.

With the Compare method, the comparison is done in the
expression of the if statement. Note that it returns an
integer, which is used in a comparison to zero. If zero is
returned, then a match is found.

COMPARE STRINGS

**z; Compare - Microsoft Yisual CH.NET [design] - Sample.cs® =151 %] **z; Compare - Microsolt Yisual C#.NET [design] - Sample.cs® =R
Eile Edit View Project Buld Debug Tools Window Help Eile Edit ‘iew Project Buld Debug Tools Window Help
@ Sample.cs | Sample.cs | Sample.cs Sample.cs'l 41rx WQ 5 Sample.cs | Sample.cs | Sample.cs Sample.cs‘l 4rx WD
8 |[2 StingE ample- Compare = = = 2 |[22 StingE ample- Compare =] [®Hann o =
b ; — 2 - ; =
b using System, = g using System; =
Fi namespace StringSample g: g = namespace StringSample g:
4 g g iy
class Compare g class Compare g
! . { *| —
| > static void Main()
} 1
1 [Console WriteLine("Please enter your password ™ +
| 'to enter the specified Photo Gallery™);
[string sPassword = Cansole ReadLine()———
|string sDatabasedPassword = "opensaysme™}—
Pl
-1
Ready I [[tn7 Col1 Ch1 I 1Ins Ready I [[tn13 Col53 Ch45 I 1Ins
Kl Create a new console EJ Rename the class name to  [HE Add the Main function. —ld Create a string variable
application and open the Compare. . . that is initialized with the
Classl.cs file. ) 3 Use the writeLine value that is read from the
B save the file. method to prompt the user console
—F1 Rename the namespace to for the password.

StringSample.
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1 Create a string variable for
the password and set the
password.



WORKING WITH STRINGS

~
Another way to approach string comparisons is to run the
CompareTo method on the first string variable and give it
the second string variable as the parameter to that method.
using System; \
C:\>csc CompareStrings.cs
namespace StringSample C:\> CompareStrings.exe
{ Please enter your password to
class Compare enter the specified Photo
{ Gallery.
static void Main()
( Opensaysme
Console.WriteLine("Please enter your password " + You can view the photos.
"to enter the specified Photo Gallery:"); c:\>
string sPassword = Console.ReadLine() ;
string sDatabasedPassword = "opensaysme";
if (sDatabasedPassword.CompareTo (sPassword)==0)
Console.WriteLine("You can view the photos");
else
Console.WriteLine("You do not have permission"
+ " to view the photos");
}
}
}
. J

%, Compare - Microsoft Visual i NET [design] - Sample.cs* -] %] .. Compare - ragram Files\CH#\Chapter08\Code\ComparebiniD
Fle Edit Wew Project Buld Debug Tools ‘Window Help Fle  Edit  Wies E:::::y;mer your password to enter the specified Photo ballery:

% | samplecs Ssmplecs Samplecs | Sample.cs® | 1rx 0 » SRR ey can now view the photes

I‘?: Ig@slrlngsamp\etompale j Iﬁ@Ma\n[} - ; Program [1548]1
‘37 Coaonsale WriteLine("Please enter your password " + ‘ = Sample.cs | Sar

2 "to enter the specified Photo Gallery."); g

S?, string sPassword = Console ReadLins(); én

* string sDatabasedPassword = "opensaysme"; E

if (String.Compare({sPassword, sDatabasedPassword)==0)
Console WriteLine("You can now view the photas");
else
Console WriteLine{"You do not have permissions * +
"to wviews the photos"),
L ¥
[
rol
,} |
Ready Il I Col 5 Ch3 [ Ifms
) Check the password using [ Set a debug stop. B A message prompting for A message about being

an if statement and write a I8 Press F5 build the password appears. able to view the photos
message to the console if the d ressth 0 savel, unid, LB Tvpe in th d of appears.

password matches. an run_ e console ype In € password o

application. opensaysme.

I3 Use an else statement if
the password does not match
and write another message to
the console.




SEARCH FOR SUBSTRINGS

hen working with filenames that are embedded in
Wa fully qualified file path, it is helpful to have

substring searching capabilities. Different parts of
that fully qualified path can be useful to your program. For
example, you may want to check for the file extension or

maybe for a certain directory path. The String class
provides several methods that assist you in this process.

One way to search for substrings is to use comparision
methods. Comparison methods that work with substrings
are StartsWith and EndsWith, which essentially do what
the method name indicates (that is, find substrings that start
a string and finish off a string). These methods yield a
Boolean response that indicates if the substring was found.

If you are just looking for a specific character, you can use
the Index0Of and LastIndexOf method of the String
class to see what index position contains that character.

Another useful way to find substrings is to use regular
expressions. This is a more sophisticated way to determine
if a substring exists. With regular expressions, you can go
further than substrings and look for patterns that exist in
the string.

Another handy string-comparison method is the Endswith
method. You can use Endswith to identify the extension of
a file and determine if code should run or not.

SEARCH FOR SUBSTRINGS

% Search - Microsolt Visual C.NET [design] - Sample.cs* TS|
Eile Edit View Project Buld Debug Tools Window Help
Sample.cs | Sample.cs | Sample.cs  Sample.cs Sample.cs’l 41rx
[Bi¢ Stings ample 5 carch = |
&

using System,
E[namespace StringSample
i
class Search

{
I

Yoquool| iaiojBa g

1B10(dg UDN[ES walA SSED

{
> static void Main{)

# Search - Microsoft Yisual Cl.NET [design] - 5ample.cs* =]
Eile Edit ‘iew Project Buld Debug Tools Window Help
Sample.cs | Samplecs | Sample.cs  Sample.cs Sample.cs'l 4rx
[Bi¢ Stings ample 5 carch =] [®Hann |
using System; =

= namespace StringSample

T

B10(dg UDEN[OS  walk SSED

class Search

string(] skileMames = new string[3] {"allphotos. aspx”,
“Iri_familyreunion_jan2001_001 jog",
“hri_famikyreunion_jan2001_001 jpg"}]

Col1 Ch1 I 1Ins

Ready I [[tn7

Ready I B Col 59 Ch47 I 1Ins

—E] Rename the class name to
Search.

I3 save the file.

Kl Create a new console
application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.

[3 Create a string array of
size 3 and initialize the first
element in the array with a
filename and the second two
elements with image
filenames.

I Add the Main function.



WORKING WITH STRINGS

Regular expressions are a very powerful way to find substrings or patterns in a string.
If you are trying to accomplish a complicated search of a string, use regular
expressions.

A

using System; o\ S hSubStri .
using System.Text.RegularExpressions; BNEEE BeERrEnsh rings_al.cs
namespace StringSample C:\> SearchSubStrings_ai.exe
{ 1ri_familyreunion_jan2001_001.3pg
class Search is a photo file.
{ . . . . .
static void Main() hrll_fa_mllyreunlgn_j an2001_001.jpg
( is a photo file.
string[] sFileNames = new string[3] { C:\>
"allphotos.aspx",
"lri_familyreunion_jan2001_001.jpg",
"hri_ familyreunion_ jan2001_001.jpg"};
Regex rePictureFile = new Regex(".Jjpg");
foreach (string sFileName in sFileNames)
{
if (rePictureFile.Match (sFileName) .Success)
Console.WriteLine("{0} is a photo file.",
sFileName) ;
}
}
}
}
(. J
% Search - Microsoft Visual Cit NET [design] - Sample es* IR \Program Files\C#\Chapter0B\Code\Searchibin\Dek
B e b Shw Db G B s e v R T e TR HTR T
% | Samplecs | Samplecs | Sample.cs Samplecs | Sample.cs® | 4rxa » G
a Ig'lgStnngSamp\e.Search j Ig"@Mam[] hd ; Program [1536]:
& E
o class Search - Sample.cs | San
- £ StringS ample.
) static void Main() g ? lng mpe
g ) ) g
string sFileMames = new string[3] {"allphotos aspx”, g
"Iri_familkyreunion_jan2001_001 jpg", -
“hri_familyreunion_jan2001_001 jpg"}
|foreach {string sFileMame in sFileNames)
(K
if (sFileMame EndsWith("jpg™)
Console WriteLine{"{0} is a photo file " sFileMame);
i
— H
o1
rol
L |
Risady Il || Lnzo Col§ Ch3 IR

—d Use a foreach statement
to loop through all the
elements in the array.

¥ In the foreach loop, use
the EndswWith function to
check the element for a . jpg
extension and write the
filename to the console if it is
a JPEG file.

] Set a debug stop.

& Press F5 to save, build,
and run the console
application.

B A message appears
displaying the two JPEG
filenames.
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REPLACE CHARACTERS

f you need to create a string from replacing characters in

an existing string, you can use either the String or

StringBuilder classes to perform this operation. For
example, you may want to take a comma-separated file and
turn it into a tab-separated file.

On the String class, the Replace method lets you replace
a character in one string with another character. When you
use the String.Replace method, it will search for all
instances of the character in the affected string and replace
it with the character you specify. If you do not intend to
remove more than one of the same character from your
string, your best course of action is to replace your original

string using the StringBuilder class discussed earlier in
this chapter.

The stringBuilder.Replace method is much more
flexible with replacing characters within a string. The
StringBuilder.Replace method gives you four
methods for replacing characters: replacing a character
string with a new one, replacing all instances of a specified
character with another one (just like the String.Replace
method), replacing all instances of a string within a
specified range, and replacing all instances of a character in
a specified range with a new character.

REPLACE CHARACTERS

% Replace - Microsoft Visual CH.NET [design] - Sample.cs* MRS
ile Edit Wiew Project Build Debug Tools  Window Help
Sample.cs | Sample.cs | Sample.cs | Samplecs | Sample.cs | Sample.cs® 1rx
|82 StingS smple Replace =l =l
using System, =

E'nameapace StringSample

¥0qIo0l| e RAES g

class Replace

i
I

121033 UANN(OS MBI SSE[D

% Replace - Microsoft Visual Ci#t.NET [design] - Sample.cs* INEES|
ile Edit Wiew Project Build Dsbug  Toolks  Window Help
Sample.cs  Sample.cs | Sample.cs | Samplecs | Sample.cs | Sample.cs® | 1rx
|82 StingS smple Replace =] [a@mainn =l
using System, Bl

B namespacs StringSample

¥ogool  elojdaenes o

12103 UAEN(OS  MalA S5E[D

class Replace

static woid bain()
{
1

string sPhotolist = "src_disney_jan_2001_001pg, " +
"Iri_familyreunion_jan2001_001 jpg, " +
"hri_famikreunion_jan2001_001 jpg"]

Ready I

eady I | L1t Col 47 Ch# I[N

'tn? Col 1 Chi I[N

Kl Create a new console
application and open the
Classl.cs file.

Replace.

A save the file.

1 Rename the namespace to
StringSample.

—B Rename the class name to

[3 Create a string and
initialize the string with three
image filenames separated by
commas.

3 Add the Main function.



WORKING WITH STRINGS

Eij The string.Replace method is rather Visual C# returns an ArgumentNullException
straightforward, but it is also quite limited just exception if the character that you are trying to
like the String class it references. If you have a replace is a null value — the character you are
StringBuilder class, then you can use the trying to find does not exist or if the string has no
StringBuilder.Replace method for characters in it at all.

changing your original String class.

The String.Replace and StringBuilder. Replace
methods are both case sensitive, so if you try to
replace a character with the lowercase letter t,
then Replace function will leave all uppercase T
characters alone. If you want to search for all
uppercase T characters, then you have to include
another String.Replace or String.Builder.Replace
method that searches for an uppercase T.

%z Replace - Microsoft Visual CE.NET [design] - Sample_cs =18 x| *.. Replace - Mi| \Program Files\C#\Chapter08\Code\ReplaceibiniDel
file Edit VYiew Project Build Desbug Tools Window Help SR svc_disney_jan_2001_001.jpg  lri_familyreunion_jan2001_001.3pg
ri_familyreunion_jan2001_001.jpg
& | Samplecs | Samplecs | Samplecs | Sample.cs | Sample.cs | Sample.cs | 1rx Q 3 o
i IggstllngSampIaHep\ace j Iﬁ@Mam[] j ; Program [1452]1
& - 3
< using Systen; = i le.cs | Sample.c
c StringS ample|
g = namespace StringSample H 3 mg{ ==
g { z
" class Replace g {stat
static void Main() @
string sPhotoList = "sr¢_disney_jan_2001_001jpg, " +
"Iri_familyreunion_jan2001_001 jpg, " +
“hri_familyreunion_jan2001_001 jpg";
if Take the csv and change the deliminator to a tab.
1 { Console WriteLing{sPhotoList.Replace(" ", "t'")); | @
o
_t T D -
| L
“
Ready I || tn1s Col§& Ch3 || ns sady
4 Use the Replace 1 Set a debug stop. M A message appears with

tabs separating the image
filenames.

function to replace the
commas with tabs and write
the result to the console.

EX Press F5 to save, build,
and run the console
application.




EXTRACT SUBSTRINGS

tring extractions are a very common task in your

programs. For example, a source string may contain

blank spaces at the beginning or end of a string, and
you only want the contents between those blank spaces.
Or, you may know the format of the string and want to
obtain only a section of that string.

.NET Framework provides methods for extracting substrings
that exist as individual characters or as a range of characters
in a string. You have a few framework classes that allow
string extractions. These classes are String,
StringBuilder, and RegularExpressions. The class
that you use depends on how sophisticated your extraction
needs to be.

The String class holds an immutable string of characters.
Each of these characters has an index, which is the position
within the array of characters. The positions are tracked
from left to right with the zero index being the first position
(zero-based). If you know the starting index and
(optionally) the length, you can pull out the desired
substring.

If you desire to extract a single character, you can reference
by the index in the String or StringBuilder object (for
example, char cThirdChar = sMyString[2]; would
extract the third character in the string sMyString).

EXTRACT SUBSTRINGS

% Extract - Microsoft Visual CIENET [design] - Sample.cs* NI 2 Extract - Microsoft Visual CIENET [design] - 5ample.cs® N
File Edt View Project Buld Debug Tools Window Help File Edt VYew Project Buld Debug Tools Window Help
g‘{‘l Sample.cs Sample.cs | Sample.cs | Sample.cs | Sample.cs | Sample.cs® | 1rxa %,.Pl Sample.cs Sample.cs | Sample.cs | Sample.cs | Sample.cs | Sample.cs® | 4 x 0
2 & kS 7
2 |[62 svingz ample. Extract =] [a#Mar0 = o= 2 |[g2 svings anple Extract =] [a#Marp = o=
3 3
g Using Systen; = E static void Main() — =
o ] & . 1 g
Fi namespace StringSample § i string] sPhaotos = new string[4] { §
T i g g "Iri_familyreunion_jan2001_001 jpg", g
# class Extract g = "hri_familyreunion_jan2001_001 jpg", g
{ = "In_familyreunion_jan2001_002 jpg", =
static void Main() "hri_familyreunion_jan2001_002 jpg" }
i intiCount = 0;
string sChoice="",
i
E I Console WriteLine("Choose the format of photo to view"); |
H
i Loop through each string member and output to the Console.
foreach { string sPhoto in sPhotos )
Console WriteLine( "{0Y {1}, iCount,sPhoto ); |l
ICount++,
i
~ Console Write("? ") F———— -
Ready II [ 'tna Call Chil || s Raady I Y Col 27 Ch24 IS

—EJ Rename the class name to
Extract.

Y Add the Main function.
B save the file.

El Create a new console
application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.

170

E] Use a foreach statement
to loop and display each of
the photo names.

3 Create a string array of
size 4 and initialize the array.

—d Declare and initialize an
integer and a string for
outputting the images.

T Write a question mark to
format the prompt message to
the user.

E Prompt the user for the
format of the photos to view.



A

WORKING WITH STRINGS

You can use part of one string to build another string.

using System;
namespace StringSample
{ class Extract

string sFilePrefix;

Console.WriteLine (s
Console.WriteLine
Console.WriteLine
Console.WriteLine ("
Console.Write("?: "

(
(
(
(

switch (sSelection)
{ case "O"

case "1"
default
string sFullFile =

Console.WriteLine ("

11}

{ static void Main(stringl[]
{ string sPhoto = "src_fmlyreunion jan2001_001.Jjpg";

sFilePrefix =
sFilePrefix =

sFilePrefix =

args)

string sBasePhoto =sPhoto.Substring(4);

BasePhoto) ;

Please choose format to view?");

[0]Low Resolution") ;
[1]High Resolution");
)

string sSelection = Console.ReadLine();

"lri_"; break;
"hri_"; break;
"src_"; break;}

sFilePrefix + sBasePhoto;
You will view {0}", sFullFile);

C:\>csc ExtractSubstrings_ai.cs
C:\> ExtractSubstrings_ai.exe
fmlyreunion_jan2001_001.Jjpg
Please choose format to view?
[0]Low Resolution

[11High Resolution

?: 1

You will view hri_fmlyreunion_
jan2001_001. jpg

C:\>

4 Extract - Microsolft Visual CH.NET [design] - Sample cs* —[a]x]
Fie Edit Wew Project Build Debug Tools  Window  Help File Edit
% | samplecs Samplecs | Samplecs | Sample s | Sample.cs | Sample.cs® rx o
& IggﬁtrinQSamp\e.Exllact j Ié@Ma\n[] - ; Program [1280] | ﬂ[:”"
Iy 3
g e e e e ailinal Tosai] == ple.cs | Sample.c 8
intiUserlnput = int.Parse{Console ReadLine() ToString()); g R
g sititch (sPhotos(iUsernput]. Substring(0,3)) g tingSanle
g { g
case "hri" )
sChoice = "high resolution image", -
breal;
case "Ini"
sChoice = "low resolution image",
breal;
default
sChoice = "unknown image type",
break: + 5Choi
i o
i Display the user's choice. L Pt
[ConsolewiriteLine"You choose to view a " + sChoice))] b
L <
Ready Il | Lrf44 Col5 Ch3 IRIE Risady
—& Create an integer variable [ Write the message to the  — A message appears
and initialize the variable. console.

A Use a switch statement
and the SubString function
to read the prefix for the
filename.

{H For the case of hri, 1ri,

end of the class.

i Set a debug stop at the

&3 Press F5 to save, build,

and run the console

application.

and default, set the string
variable.

prompting for image number.

\Program Files\C#\Chapter08\Code\Extract\bin\Dek

[ Choose the format of photo to view:
Bl [0] lri_familyreunion_jan2001_001.jpg
» mc [1] hri_familyreunion_jan2001_001.3pg

[2] lri_familyreunion_jan2001_002._jpg
hri familureunion 1an2001 002.1pg

You choose Lo view a low resolulion image

A message appears about
the image resolution.

i Type a number from 0 to 3
and press Enter.

17




CHANGE THE CHARACTER CASE

ou may not always receive a string from the user of

your application with the required case to enter the

string into your database. For example, you may have
user names in your database stored in all caps. The String
class helps you change the case of your strings by providing
the String.ToLower and the String.ToUpper
methods.

The string.ToLower method changes any capital letters
in the string to lowercase letters and returns the lowercase
string so you can use it in another part of your program.
You can add an original string to the method or you can
reference another string in your program.

The String.ToUpper method is the exact opposite of the
String.ToLower method. You use the String. ToUpper

method for converting any lowercase characters in a string
to capital letters. Also like the String.ToLower method,
you can include either an original string within the method
or you can reference another string that references the
String class.

When you use the String.ToLower and
String.ToUpper methods, Visual C# converts all of the
characters in your string to either lower- or uppercase
letters and returns a copy of the string but does not change
the string itself. If you want to change specific characters in
your string, you should use the String.Replace method
instead.

CHANGE THE CHARACTER CASE

.. CharacterCase - Microsoft Visual C# NET [design] - Sample/cs® M| 2, CharacterCase - Microsoft Yisual Cit NET [design] - Sample/cs® M|
Fle Edit Wew Project Buld Debug Tooks ‘window Help Fle Edit ‘Wew Project Buld Debug Tooks ‘window Help
# | Samplecs | Samplecs | Samplecs | Samplecs  Sample.cs | Sample.cs® 4k x 0 % | Samplece | Sample.cs | Samplecs | Sample.cs | Sample.c: | Sample.cs® | 4k x G
2 |[2 suingsample.CharacterCase =N =l = |2 |[22 stingSample. Characte:Case =] [a#marn =l =
2 USing Syster; == 2 Using Systen; = =
Fi namespace StringSample g g = namespace StringSample g”
o & g B
class CharacterCase E class CharacterCase )
{ g g
static void Main()
I i{
I [ String sTitle = "Welcome to My Shared Photo Alburnl™, |
—H
-1
Ready Il [n7 Col1 Ch1 || |lns Raady Il ['Lia Cal 61 Ch56 [ llns
Kl Create a new console —EJ Rename the class name to I Add the Main function. [3 Create a string variable
application and open the CharacterCase. and initialize with a welcome
Classl.cs file. . message.
B save the file. &

1 Rename the namespace to
StringSample.
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WORKING WITH STRINGS

Capitalizing proper nouns, like names, would require
changing the case of the initial character. Here is an example
of doing capitalization on the initial character of a word.

A

using System;

namespace StringSample C:\>csc
{ class InitialCaps ChangeCase_ai.cs
{ static void Main() C:\>
{ string sFullName = "joE mARkiewiCz"; ChangeCase_ai .exe
string [] sNameParts = )
.sFullName.Split(char.Parse(.” ")) ; ?ﬁgi{ig% gggscustom
string [] sNewParts = new string[2]; formatting on 'joE
int iCount = 0; mARkiewiCz'

gives the following

result: Joe

{ Markiewicz
sNewParts[iCount] =

foreach (string sPart in sNameParts)

sPart [0] .ToString () .ToUpper () + C:\>
sPart.Substring (
1, (sPart.Length - 1)) .ToLower () ;
iCount++;
}
string sNewFullName = String.Join(" ", sNewParts) ;
Console.WriteLine ("Applying the custom intitial "
+ "caps formatting on '{0}' give the following "
+ "result: {1}", sFullName, sNewFullName);
11}
. J
% CharacteiCase - Mictosoft Visual C#.NET [design] - Sample.cs® (&[] .. CharacteiCa \Program Files\CH\Chapter08\Code\CharacterGase
File Edt Wiew Project Build Debug  Tools  Window Help T VELCOME T MY SHARED PHOTOD ALBUM!
@ || Somple.cs | Sample.cs | Sample.cs | Sample.cs | Sample.cs | Sample.cs® | rx » mc
S;‘ IStlingSample.EhalaclelCase j Ié‘Main[] j ; Program [300] C
4 - i
g using System; = i le.cs Sample.c
g StiingSample.
g B namespace StringSample E I-i': oS anpled
g; i 2 using Sy
= class CharacterCase E—
{ 2 B namasp:
static void Main()
class
String sTitle = "Welcome to My Shared Photo Album!™;
— {Console WriteLine(sTitle ToUpper();]
i
1 Phato Al
D -
ol
“}
Ready I | tam Col& Ch3 IIRIIES ary
—d Use the Toupper EX press F5 to save, build, M A welcome message
function to convert the and run the console appears in upper case.
message to uppercase and application.
output the message to the
console.
] Set a debug stop.




TRIM SPACES

hen you have a string that contains unwanted
thite space in the beginning or end of a string,

you can resolve this with using the trimming
capabilities built into the String class. Visual C# provides
three options for creating a copy of your string and
trimming the white spaces from them: String.Trim,

String.TrimEnd, and String.TrimStart.

The string.Trim, String.TrimEnd, and
String.TrimStart methods determine what white space
is and what is not by using the Char . IsWhiteSpace
method. The Char.IsWhiteSpace method indicates
whether the specified Unicode character is categorized as
white space.

The String.Trim method trims both ends of the string. If
only the end or beginning white space characters need to
be trimmed, you can use the String.TrimEnd and
String.TrimStart methods respectively. These trim
methods also have overloaded implementations that allow
specified character(s) to be included as nondesirable
characters to be trimmed off of the extremes of the string.
To include additional characters, you would provide an
array of characters in the parameter list of the desired trim
method. This character list does not have to be specified in
any order. It uses all members of the array as it trims
characters off of the string.

TRIM SPACES

% TrimSpaces - Microsoft Visual CH NET [design] - Sample.cs® NI
File Edt View Project Buld Debug Tools Window Help
”‘l Sample.cs  Samplecs | Samplecs | Samplecs | Samplecs | Sample.cs® 4Fx
[&2 StingS ample. TrimSpaces | =]
using System; =

Slnamespace StringSample

%oqool] ot 1ene

JBI0[dG UoN[os  Malh SB[

2 TrimGpaces - Microsoft Visual C#.NET [design] - Sample.cs® R
File Edit Yew Project Build Debug  Tools  ‘Window Help
”‘l Sample.cs Sample.cs | Sample.cs | Sample.cs | Sample.cs | Sample.cs® | 4rx
[&3 StingS ample. TrinSpaces =] [g¥Mann |
using System; =

= namespace StringSample

XOODD) e 1an s
1810(bg US| Malh SSB|

class TrimSpaces class TrimSpaces
{
> static vold Main()
}
1 IString sGraeting = " Welcome to My Shared Phota Alburml ™|
[string sUser = "Madeline Ryan"][]
Pl
-1
Ready II [tn7 Call Chil || s Raady I [ 'Ln1o Col29 Ch35 IS
Kl Create a new console —EJ Rename the class name to [ Add the Main function. —d Create a string variable

TrimSpaces.

B3 save the file.

application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.
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3 Create a string variable name.

and initialize with a welcome
message with a space at the
beginning and end of the
string.




WORKING WITH STRINGS

" e
Apﬁ[y Trimming strings for more than white space can enable you
k to strip any other unwanted characters like punctuation.
using System; . .
g =y C:\>csc TrimSpaces_ai.cs
namespace StringSample C:\> TrimSpaces_ai.exe
{ Welcome to My Shared Photo Album
/// <summary>
/// The Trim can accept an array of unicode chars that C:\>
/// will be used to trim from either end of the string.
/// Note that it does not matter what order the chars
/// are set.
/// </summary>
class TrimSpaces
{
static void Main()
{
String sGreeting =
" Welcome to My Shared Photo Album! " ;
Console.Write (sGreeting.Trim(
char.Parse(" "), char.Parse("!")));
}
}
}
. J

. TnmSpaces - Microsoft Yisual CH.NET [design] - Sample.cs™ =& 5' ., TnmSpaces \Program Files\C#\Chapter08\CodeATrimS5 pacesibin’
File Edt View Project Buld Debug Took Window Help SeRm =iz Velcome to Hy Shared Photo Album! Madeline Fyan
Welcome to My Shared Photo Album!Madeline Kyan
3| sample.cs | Sample.cs | Sample.cs | Sample.cs | Sample.cs [Samplelges rx @ » L o L e o e e T o
ﬁ‘:‘ IStlingSample.TnmSpaces j Ié@Main[] j % Program [1544] G
3 static void Main() = = —p—
£ { £ StringG ample.
g String sGreeting =" Welcome to My Shared Photo Album! ™, g 2 5ig fampe
H string sUser = "Madeline Ryan", g trailing s
i Concatenate without trimming 2
{ Console WriteLine[sGreeting + sUser);|
I} Concatenate with timming leading and trailing spaces
{ Console WiiteLine(sGreeting Trim{} + sUser);] @
I} Concatenats with timming the trailing spaces
[Caonsole WiiteLine(sGreeting TimEnd(] + sUser),
I} Concatenate with timming the leading spaces |®
[Canscle WiiteLine{sGreeting TrimStart) + sUser} | -
e 4 |
,} -
Ready I || L2z Col& Ch3 || ns Ready
1 Concatenate the message & Trim the trailing spaces, k&l Press F5 to save, build, The message appears
without trimming and output | concatenate the message, and run the console without a trailing space.
to the console. and output to the console. application.
The message appears
] Trim the leading and & Trim the leading spaces, ~ —M The message appears with  without a leading space.
trailing spaces, concatenate concatenate the message, leading and trailing spaces.
the message, and output to and output to the console.

the console.

{8 Set a debug stop.

—ll The message appears with
neither leading nor trailing
spaces.
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REMOVE CHARACTERS

ou can clean up your string of unwanted characters

with members of the .NET Framework String class.

The string class contains members that can remove
unwanted characters from the extremes of a string or
throughout the string.

To trim characters from the extremes (start and end), you
can refer to the “Trim Spaces” task in this chapter. To
remove characters from anywhere in the string, you can use
the String.Remove method. The String.Remove
method requires two parameters for execution. The first
parameter, startIndex, is an integer that indicates the

starting position for deleting characters. The second
parameter, count, is an integer that indicates the number
of characters to delete from the startIndex.

When using the Remove method, you will most likely
determine the startIndex and count programmatically.
For example, you may know a list of characters that are in
data file from a mainframe. You can search for the
characters in the string for their position. You can use the
IndexOf and LastIndexOf methods of the String class
to see what index position contains that character. This
position can be used as the startIndex, and you can give
a count of 1.

REMOVE CHARACTERS

% RemoveCharaclers - Microsoft Visual C# NET [design] * Sampleice: T % RemoveCharaclers - Microsoft Visual C# NET [design] * Sampleices N
File Edit View Project Build Debug  Tools  ‘Window  Help File Edit View Project Build Debug  Tools  ‘Window  Help
1 | Sample.cs | Samplecs | Samplecs | Samplecs | Sample cs | Sample.cs™ 1rx o q | Sample.cs Sample.cs | Sample.cs | Sample.cs | Sample.cs | Sample.cs® | 4 x |0
E & E &
§| Ig'l:StnngSample.HemoveEhalaclels j I j § é‘ Ig'(,?StnngSample.HemoveEhalactels j Ig’“Mam[] j §
o Lsing Systen; =L o Lsing Systen; =L
Q = Q =
o o
£ £
A E[namespace StringSample g g = namespace StringSample g
B z g z
2 class RemoveCharacters =) 2 class RemoveCharacters =)
3 3
{ : = I
static vord Main()
} {
Ll_ﬂ [string sUsersFulName = "Austin Joseph Ryan™ |
Pl
}

Ready I [tn7 Call Chil || s Ready I IREE Col 55 Ch50 || s

El Create a new console —EJ Rename the class name to E Add the Main function. [3 Create a string variable

RemoveCharacters.
A save the file.

application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.
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A

WORKING WITH STRINGS

This example takes this section’s example one step
further and programitically determines the values for
the startIndex and count parameters.

using System;
namespace StringSample
{
class RemoveCharacters
{
static void Main(string[] args)
{
string sUsersFullName = "Austin Joseph Ryan";
string[] sNameParts = sUsersFullName.Split (
char.Parse(" "));
if (sNameParts.GetUpperBound (0)==2)
{
string sShortName =
sUsersFullName.Remove (sNameParts[0] .Length,
sNameParts[1l].Length + 1);
Console.WriteLine (sShortName) ;
}
}
}
}

C:\>csc RemoveCharacters_ai.cs
C:\> RemoveCharacters_ai.exe
Austin Ryan

C:\>

*. RemoveCharacters - Microsoft Visual Ci.NET [design] - Sample-c: |- 5[ \Program Files\C#\Chapter08\Code\RemoveCharac!
File Edit ‘iew Project Build Debug Tools ‘Window  Help File  Edit  View Austin Ryan
f Sample.cs  Sample.cs  Sample.cs | Sample.cs | Sample.cs Sample.csl 4F X Wﬂ » |
3‘ IStlingSample.ﬂemoveChalactels j Ié@Main[] j ; Program [1568] |
8 - =
g using System; N i le.cs | Sample.c
c StingS ample.|
2 o namespace StringSample g I-gg e
g gn using Sy
= class RemoveCharacters o
c B namesp:
static void Main()
class|
string sUsersFulMame = "Austin Joseph Ryan"; { -
sta
! Console WriteLine(slUsersFulName Remave(, 7)) |
Tt
} \d
D -
Ready I EE Col§ Ch3 IIRICE Ready
—ld Use the Remove function B Press F5 to save, build, M A message appears with
to remove the middle name and run the console just the first and last name.

from the string.
] Set a debug stop.

application.




SPLIT A STRING

plitting strings into multiple strings is useful when you

are trying to manually parse a large string. The .NET

String class can divide strings into a set of substrings
with the Split method.

Ideally when it comes to splitting strings, your string
contains a subset of strings that are separated by a common
character or escape sequence used as a delimiter between
each of the substrings. If you have a common character that
is used as a delimiter, you can use the String.Split
method to create a string array that contains each logical
substring.

The String.Split method takes in an array of Unicode
characters that delimit the substrings, and a string array is
returned. Optionally, you can provide a second parameter,
count, that limits the number of substrings to be added to
the resulting string array. If you provide the count
parameter you will get the last part of the string in the last
element of the array, including the delimiter(s). Also, you
need to make sure that the count parameter is positive. If
you enter a negative number, the method returns an
ArgumentOutofRange exception. Lastly, if you provide a
zero for count, you will get an array with no elements.

SPLIT A STRING

s
ix

¥ Split - Microsoft Yisual CE.NET [design] - Sample.cs™

m

ile  Edit  Visw Project  Build Debug  Tools Window Help

Sample.cs | Sample.cs Sample.cs“‘ L

N

|amp|e.cs Sample.cs | Samplecs | Sample.cs | Sample.cs Sample.cs

[Bi¢ Stings ampie 5 =

using System,

E[namespace StringSample

Yoquool| iaiojBa g

1B10(dg UDN[ES walA SSED

class Split
{

}

% Split - Microsoft Visual C.NET [design] - Sample.cs* -8 x|
Eile Edit ‘iew Project Buld Debug Tools Window Help
Sample.cs | Sample.cs | Sample.cs | Samplecs | Sample.cs Sample.cs‘l 4rx
[Bi¢ Stings ample 5 =] [®Hann |

using System;

= namespace StringSample

T

B10(dg UDEN[OS  walk SSED

class Split

static void Main{)

[t

[ string sFileMame = "hri_disney jan2001_001 jpg"] |

Ready [[tn7 Col1 Ch1 I 1Ins

Chs2

Ready [['tda Cal 57 I

—E] Rename the class name to
Split.

I3 save the file.

Kl Create a new console
application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.
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WORKING WITH STRINGS

-
Apﬁb[ If you format files with a standard naming convention,
h you can split the filename into logical substrings that
‘ can be used later in your programming logic.
static void Main() { . 1 ) .
string sFileName = "hri_disney jan2001_001.jpg"; C:\>csc SplitString ai.cs
string[] sFileParts = new string[4]; C:\> SplitString_ai.exe
char [] cDelim = new char[1l] {char.Parse("_")}; The high resolution image selected
sFileParts = sFileName.Split (cDelim,4); was index 001 of pictures at
disney which was taken jan2001.
string sPhotoType; string sPhotoEvent = sFileParts([1]; Ci\>
string sPhotoDate = sFileParts([2]; :
string sPhotoIndex = sFileParts[3].Remove(3,4);
switch (sFileParts[0]) {
case "hri"
sPhotoType = "high resolution image"; break;
case "tni"
sPhotoType = "thumbnail image"; break;
default
sPhotoType = "unknown image type"; break;
}
Console.WriteLine("The " + sPhotoType + " selected was "
+ "index " + sPhotoIndex + " of pictures at "
+ sPhotoEvent + " which was taken "
+ sPhotoDate + ".");
}
. /

5; Split - Microsoft Visual C# NET [design] - Sample.cs =& x| \Program Files\C#\Chapter0B\Code\Split\bin\D ebug
Fle Edit Wew Project Buld Debug Tools Window  Help SR The phote was taken jan2001
% | Samplecs | Sample.cs | Samplecs | Sample.cs | Sample.cs | Sample.cs | L 3 "
F- 2
E‘ Ig'lgStnngSamp\e.Sphl j Ig"@Mam[] j § Program [1680]:
= B . = £
< using System; - le.cs | Sample.c
2 g e
c ShingSample.!
g = namespace StringSample g 3
el ) s
E] =
class Split E
static void Main() ®

{
string sFileMame = "hri_disney_jan2001_001 jpg";

tring[] sFileFarts = new string[@])]

|
1
[sFileParts = sFileName Splitinew Char] {_T4%]

f Because the photo filenames have a specified

M naming convention, it is known that the third

Hmember will have the date

[Console WritsLine("The photo was taken " + sFileParts[2]);] —

'ﬂ’— 1
L } B

Risady Il I AL Col§ Ch3 IR
—ld Create a stringarray of | EJ Write the date that the M A message appears,

size 4. picture was taken by showing the date the image

. accessing the second was taken.
1 Add the Split function | &
- : : . element.
to split the image file up into

four elements using the I Set a debug stop.

underscore character for .
the delimite(r_) B Press F5 to save, build,
’ and run the console
application. 179




JOIN STRINGS

he string class provides methods for joining several

strings and merging them into one continuous string.

The String.Join method lets you join the strings
with separators you specify between each string.

Joining strings together is common when interacting with
relational databases. For example, when you build a string
that contains the full address for a customer, you should not
store this entire string in the database. For more efficient
use of your database, you will normalize the storage of the
address into separate fields and/or tables. Because the
address will be in separate fields, when you pull the data
from the database and display it on a user interface, you
will need to join the strings together.

You can implement the String.Join in two ways. The
simplest implementation requires two parameters. The first
parameter is a string that designates the separator used
between each substring. The second parameter is an array
of strings. Most likely, you will have a String array before
calling this method, but you can give the array list nested in
the parameter (for example, new
string[]{"a","b","c"} ).

The other implementation includes the same parameters as
the other with two additional parameters. These parameters
are startIndex, which sets the first array element used in
the join, and count, which limits the number of elements
used in the join.

JOIN STRINGS

*#2 Join - Microsoft Yisual CH.NET [design] - Sample.cs* =151 %] % Join - Microsoft Yisual CH.NET [design] - Sample.cs* =R
Fle Edit Yiew Project Build Debug Tools  ‘Window Help Fle Edit Yiew Project Build Debug Tools  ‘Window Help
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b using System, = g using System; =
g Hnamespace StringSample § g = namespace StringSample g
g & g g
class Jain = class Jain =
[ Q Q
| static vold Main()
} 1
H stringf] sPictures = new string[&] {
"src_familyreunion_jan2001_001 jpg”,
"Iri_familyreunion_jan2001_001 jpg",
"hri_familyreunion_jan2001_001 jpg",
"In_familyreunion_jan2001_002 jpg",
"hri_familyreunion_jan2001_002 jpg",
"tni_familyreunion_jan2001_002 jpg"t
—1
Pl
_ -} _
Ready I [[tn7 Col1 Ch1 I 1Ins eady I |['Lr{15 Col 59 Ch47 I 1Ins
3 Add the Main function. [3 Create a string array of

] Rename the class name to
Join.

I3 save the file.

Kl Create a new console
application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.

size 6 and initialize with six
image filenames.




WORKING WITH STRINGS

You can pull data from enumerations to populate a string
array and with that array you can join the members into
one string.

A

using System; . X .
using System.Globalization; C:\>csc JoinStrings_ai.cs
C:\> JoinStrings_ai.exe
namespace StringSample The week days are: Monday, Tuesday,
{ Wednesday, Thursday, Friday
class WeekDays
{ C:\>
static void Main()
{
string [] sDaysOfTheWeek = new string[7];
DateTimeFormatInfo dtfInfo =
new DateTimeFormatInfol();
sDaysOfThelWeek = dtfInfo.DayNames;
string sWeekDays = String.Join
(", ",sDaysOfTheWeek,1,5 );
Console.WriteLine
("The week days are: " + sWeekDays);

% Join - Microsoft Visual CH NET [design] - Sample cs INETES| C:\Program Files\C#\Chapter08\Code\oin\bin\Debug
e gy ot wid o Do webe e s e v R e AR T M T T T (o -
§ | samplecs Samplecs | Samplecs | Sample os | Sample.cs | Sample.cs | 4rx o - o e o e iy e-1P9- hrifanilyreunion_janZ001
a IglgStnngSamp\e.Jom j Ig"@Mam[] hd ; rogram [1540]
I 3
s { = i e.cs | Sample o
: static vold Maini) E‘, TETT—
S?, string sPictures = new string[6] { é'
* "src_familyreunion_jan2001_001 jpg", g
"Iri_familkyreunion_jan2001_001 jpg", -
"hri_famikyreunion_jan2001_001 jpg",
"Iri_familyreunion_jan2001_002 jpg",
"hri_familyreunion_jan2001_002 jpg",
"tni_familyreunion_jan2001_002 jpg"}
I string sPicturelist = String Join(", ", sPictures); |
Console WriteLine("Here is a list of pictures that ' +
"you will be downloading: " + sPicturelist);
@ 1
rol
,} L
Risady Il [ 'tnz1 Col§ Ch3 IR
—ld Create a string variable ] Set a debug stop. B A message appears that
and initialize the variable shows all of the filenames.

& Press F5 to save, build,
and run the console
application.

using the Join function to
join the elements of the string
array together.

] Format a message and
write the message to the
console.




PAD STRINGS

certain way on your screen. For example, you may

want a string of numbers right-aligned so that the
numbers can be read more easily. The String Class
enables you to left- and right-align strings by using the
String.PadRight and String.PadLeft methods,
respectively.

You may sometimes need to have your strings appear a

You can left-align strings by using the String.PadRight
method. The String.PadRight method adds spaces on
the right for a specific total length of your string. When you
use the String.PadRight method, you specify how long
the string needs to be with a totalwidth argument. This
width value minus the number of characters in your string

determines how many white spaces the method should add
to the end of the string. If you do not want white spaces,
you can replace the white space by providing a width and a
padding character.

The String.PadLeft method is a mirror image of the
String.PadRight method. In the case of the
String.PadLeft method, you can enter the width of the
string and the method will add the number of white spaces
by subtracting the string width from the length of the string.
You can also pad your flush-right string with characters
instead of white spaces by adding the char argument and
the padding character.

PAD STRINGS

**% Pad - Microsoft ¥isual CH.MET [design] - Sample.cs* =15 %] **2 Pad - Microsoft Yisual CH.NET [design] - Sample.cs® =15 %]
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3 Add the Main function. [3 Create a string variable

Y Rename the class name to
Pad.

I3 save the file.

Kl Create a new console
application and open the
Classl.cs file.

1 Rename the namespace to
StringSample.

that is initialized with a
greeting.



WORKING WITH STRINGS

You can pad with other characters besides white space.

A

using System; ) .
g =Y C:\>csc PadStrings_ai.cs

namespace StringSample C:\> PadStrings_ai.exe
{ ---Welcome to 'My Personal
/// <summary> Photo Album'---
/// Take the same Greeting and pad with a '-' instead of
/// a space. Do this with taking the string length plus C:\>
/// padding amount.
/// </summary>
class Pad {
static void Main()
{ string sGreeting =
"Welcome to 'My Personal Photo Album'";
string sGreetingPadded;

sGreetingPadded = sGreeting.PadLeft

( (sGreeting.Length + 5),char.Parse("-"));
sGreetingPadded = sGreetingPadded.PadRight

( (sGreetingPadded.Length + 5),char.Parse("-"));

Console.WriteLine (sGreetingPadded) ;

i
th
Ix]
o
g
2
ES
2
H

=~ C:\Program Files\CH\Chapter0B\Code\Padibin\Debug
Welcome to “My Personal Photo Album”

» Pad - Microsoft Visual CH_NET [design] - Sample_cs™

Fle Edt Wiew Project Buld Debug Tools Window Help ile  Edit  Wiew el ey B TS
Welcome to y Fersona oto um
@ || Samplecs | Sample.cs| Sample.cs | Samplecs | Sample.cs | Sample.cs® | 4rx 0 3
kS &
é IglgstnngSample.Fad j Ig@Mam[stnng[} args| j § rogram [1936]1
2 B - £
E using Systemn; - le.cs | Sample.c
Bl | Eﬂ —_—
c StringSample.|
g B namespace StringSample 3 I-l':
] 3 B NaAmesp:
class Pad g pi

static void Main{string[] args) class |

string sGreeting = "Welcome to "My Personal Photo Album™;

JFirst pad with length of sGreeting + 5, then with just 5
[ Console WriteLine(sGreeting PadLef{4 1]};] Persona
{ Console WriteLine(sGreeting.PadLef{5)); |

!, } wiith just
Ly :
| D
Ready I || Lnf14 Col§ Ch3 I arly
—ld Use the PadLeft E Set a debug stop. M A greeting appears that is A greeting appears that is
function to indent the adjusted from the left. adjusted from the left.

I Press F5 to save, build,
and run the console
] Use the PadLeft application.

function to indent the

greeting five spaces.

greeting 41 spaces.
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VIEW INFORMATION ABOUT PROPERTIES

a class such as the length of a string or the name of a
contact. Properties are members of classes, structs,
and interfaces.

3 property provides access to the attribute of a struct or

Properties contain accessors that specify the statements to
execute in your class, struct, or interface. For example, if
you write a program that converts Fahrenheit temperatures
into Celsius temperatures, you can include a Fahrenheit that
retrieves the Fahrenheit temperature from the user so your
class can convert that value into its Celsius.

The declaration structure of a property is very similar to
other types of declarations you have already learned about.
The structure includes any optional attributes and
modifiers, one of the four types of access modifiers (public,
private, protected, or internal), and the property name.
After you enter the property name, you enter the accessor
information and any interface type, both of which are
described later in this chapter.

A property is very similar to a field except that C# does not
classify the property as a variable as it does with a field. The
property instead reads and writes variables to objects that
accesses your class, struct, or interface.

VIEW INFORMATION ABOUT PROPERTIES

¥ Microsoft Development Environment [design] - Start Pai _ =] ‘¥ Microsoft Development Environment [design] -
Eile Edit View Tools Window Help File Edit View Tools Window | Help
Start Page | B | SolutionrExfio... & X Start Page | @ Dynamic Help Cirl+F1
=) = & Contents... Crrl+Alt+F 1
21 Index Cl+AF2 |-
<) Search Cri+Alt+F3
T Index results. Shift+Alt+F2
Get Started m E E Search results... Shift+Al+F3
No recent projects faund
Edit Eilters
Qpen Project New Project ‘ > apen | T _
+
GASoiuti... | 8 Class . \ - 1Spluit.. 23 Class . \
| Properties 1 x B Show Start Page Erties a1 x
= Check for Updates =l
EEEE] ) Customer Feedback AIE]
E# Technical Support
Help on Help
About Microsoft Development Environment...
1| |
Ready | | Ready I I

jilstart| |[@2Microsoft D... 438 12:00 PM

slstart| |[@2Microsoft D... 4380 12:00 PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual Studio
NET 7.0.

M The Start page appears.
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ACCESSING PROPERTIES

ﬁx&i You should remain cognizant of accessibility issues
with properties. That is, the property must be as
accessible as another property or another type. For
example, if you have two properties A and B,
property A must be as accessible in all areas of
your program where property B is accessible.

To take this example further, suppose that property
A does not have an accessibility modifier (thus the
default accessibility is protected) and property B
has the public accessibility modifier. Property B
appears within subclass B, and subclass B inherits
from parent class A. Parent class A contains
property A.

Because property B and property A do not have
the same accessibility types, the MDE window will
catch this error and you will not be able to compile
your program until you change one or both of the
properties so they have the same accessibility type.

% Microsoft Development Environment [design] - Start P = % Microsoft Development Environment [design] - C# Pro EIES
Eile Edit Yiew Tools Window Help Eile Edit VYiew Tools Window Help
Start Page | b s C# Property Wizard | 40 x| Incex 7 x
=1 Lock for: [¥ Visual C# Language Concepts Look for:
|pr0pernes\ j C# Property Wizard properties, addingin € =
= Properties are named members of classes, structs, and interfaces. They ;l
Fitered by provide a flexible mechanism to read, write, or computs the values of private Fltered by
‘ J fields through accessors l\—_l
Get Started |\/\5ua C# = Add a property and define its elements using the cne-page C# Property Visual CF z
No recent prajects found Eraage = wizard, croperties =
BCCEESOS Property access BCCEESONS
_ Open Project New Prdject adding in C# Specifies the access other dasses have to the property. Access modifiers | adding in c#
adding to CF class via are keywords for setting access to the property. See Accessibility Levels adding to C# class via
adding to C# interface for an overview of the five levels listed below, and for more information adding to C# interface
cornparison between | about specifying access. The property access level is set to public by corparison between ¢
Components defauit, Components
configuration * public configuration
conﬁguran:am—depende o protected conﬁguran:om—depende
configuration-indepenc configuration-indepenc
constraining = ¢ private consraning
custom controls e [nternal custom controls
database columns « protected internal database columns
declaring on interfaces Property type declaring on interfaces
g:gg:ggm‘maﬁgimr?;x Sets the value type for the property. The property type is set to int by g:mggm‘n;gimnnéx
i - default, For more information about C# property types, see value Types V! -
2 @s.. [Zon, Bl |’ ‘and Bu\\t—mTv?esTable =l @s.. [Zon, Bl |’
Reacy [ [ [ [
isBstart|[@zmicrosoft D... 408 12:00 PM isBstart|[@2Microsoft D... 438 12:00 PM

B The Index window [3 Click adding in C# under B The C# Property Wizard
appears. properties in the topics list. page appears so you can load
sample array files and see

4] Type properties in the how they work.

Look for field.

B Click [ to select Visual
C# in the Filtered by drop-
down list.




COMPARE PROPERTIES AND INDEXERS

n the surface it may seem like properties and
Oindexers (indeed, properties and many other C#

features) have many similarities, and to some degree
that is true. After all, it makes little sense to reinvent the

wheel for every C# feature. However, properties and
indexers do have some important differences.

Both properties and indexers use the get and set
arguments. The get argument reads and returns a value of
the property type. The get value can also compute a value
(such as converting Fahrenheit to Celsius) and return the
computed value.

The set argument writes the property received from the
get argument and appears after the get argument. The

set argument is similar to a method that returns void
because it writes the value of the property type and does

not return the value.

In the case of the get and set accessors, indexers contain
the same formal parameters as the indexer does but
properties do not contain any parameters at all. Otherwise,
property accessors have some greater flexibility than
indexers: A property is identified by its name instead of its
signature, you can access a property through a simple name
or access through a class, struct, or interface member, and
the property is a static or instance member.

COMPARE PROPERTIES AND INDEXERS

¥ Microsoft Development Environment [design] - Start Pa NEIES
File Edit View Tools Window Help
Start Page | R | solutionEmplo... 1 X

Get Started

Mo recent prajects found

New Project |

Open Project ‘

7RSoluti | Zclass |

Properties a1 X

El

sE| B

Resdy [ ||

. Microsoft Development Environment [design] - Start Pa _ =] %]

File Edit View Tools Window | Help

Start Page | © Dynamic Help (Sl Bl utionExpio... L X
& Contents Clrl+Alt+F 1
Index.. Crrl+AlF2 | |
&) Search... i+ AF3 L
T Indexresults Shift+Alt+F2

Get Started E ©) Search results Shift+Alt+F3
! Edit Filters
opent © I

+
- Soluti. . Ec\ass. |
] Show Start Page pertes R X|

Check for Updates
) Custormer Fesdback
EZ Technical Support
Help on Help

About Microsoft Development Environment

il\ L

|

Ready

3 12:00 PM

jiRstart| | [@zMicrosoft D...

yAstart| | [@zMicrosoft D...

38 12:00 PM

Kl Click Start =& Programs >
Microsoft Visual Studio .NET
7.0 & Microsoft Visual Studio
.NET 7.0.

M The Start page appears.

—H Click Help.

E Click Index.



ACCESSING PROPERTIES

EX&E Properties contain some limitations that you If you want more information about properties and
should know about so you can avoid confusing how they work differently from indexers, the MDE
property abilities with other features such as window online help contains downloadable
indexers and classes. examples of using properties in their properties
e Because C# does not classify properties as tutorlalt..Afttertyo.ulsearch for and access i:e |

variables, you cannot pass a property with the properties tutorial page, you can access the samples
ref or out parameters. The ref and out by clicking the “Properties Sample” link on the
parameters cause a method to refer to the page.

same variable that the method acquired. J

o C# automatically classifies the property as an
instance property unless you specifically add the
static modifier in the argument. Your program
cannot reference a static property through an
instance but only through the type name.

e If you declare a property as a static property,
then you cannot use the this keyword or the
virtual, abstract, or override modifiers.

¥+ Microsoft Development Environment [design] - Start Pa = EES
File Edit ¥iew Tools Window Help File Edit ¥Yiew Tools Window Help
Start Page | 0 Comparison Betwe...ies and Indexers| 40 x || Index X
=]/ Look for: [¥] c# Prograrmimer's Reference Lock for:
|prapen:ies\ - Comparison Between Properties and Indexers properties, comparisor =
= Indexers are similar to properties. Except for the differences shown in the N
Filtered by: following table, all of the rules defined for property accessors apply to indexer Filtered by:
accessors as well,
S —— l\f\sua\ c# hd Visual C# hd
No recent projects found m = (erpEiy Indexer m =
properies Identified by its name Identified by its signature properies
aCoessors ACCESSOrs
_> Open Project New Project adding in C# Accessed through a simple name | Accessed through an element access adding in C#
adding to C# class via or a member access adding to C# class via
adding to C# interface Can be a static or an instance Must be an instance member adding to C# interface
omparison between [ mermber. cormparison between ¢
compenents components
corfiguration A get accessor of a property has | A get accessor of an indexer has the configuration
corfiguration-depender no parameters, same formal parameter list as the configuration-depends
configuration-independ: indexer. configuratior-indepenc
constraning = A set accessor of a property A set accessor of an indexer has the constraining
clstom controls contains the implicit value same formal parameter list as the custom confrols
databasze colurns parameter. indexer, in addition to the value database columns
declaring on interfaces parameter. || dedlaring on interfaces
defining in colurnns defining in columns
definition and syrtax See Also definition and syntax
Aol hd darl 2
LI B Solution Index( Indexers | Properties | Accessors ;I Bs T%F;j\ a1 |'
Reachy H H Done H H
Rstart| |[@2Microsoft D... 4388 12:00 PM Start| |[@2Microsoft D... 438 12:00 PM
M The Index window [3 Click comparison B The Comparison Between
appears. between properties and Properties and Indexersv help
7T ties in th accessors under properties in  file appears in the parent
€ properties In @ 8 g ]
ype prop the topics list. window.

Look for field.

A Click [E to select Visual
C# in the Filtered by drop-
down list.
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PROGRAM PROPERTY ACCESSORS

accessors. The get keyword reads information into the

property, and the set keyword writes property
information into your class, struct, or interface for further
processing in your program.

The get and set keywords comprise the property

Any property includes the token get and/or set accessors,
but if you want to do anything with your property, you must
add the accessor body. The get accessor effectively reads
the value of a field — either a value that you enter into the
program itself or that the user enters during runtime.

After the get accessor retrieves the value, it must return the
value with the return or throw statement. All return

statements in the get accessor must specify an expression,
such as a string name, that can be converted to the
property type. Unless another portion of your class, struct,
or interface references a property as part of an expression,
the get accessor computes the value of the property.

The set accessor acts much like a method with the void
return type. The body of a set accessor provides a new
value for the property. A set accessor must include a return
type, but unlike the get accessor, that return type must not
include an expression.

PROGRAM PROPERTY ACCESSORS

% Microsoft Development Environment [design] - Start Pa NEES New Project |3 X
Eile Edit Wiew Tools Window Help File
Start Page | R solutionEpjrlo...0 X Start Preject Types: Termplates: s [ x
=) = Visual Basic Projects Windows Class Windows = [
V‘Suﬂl C# Projects Applieation  Lbrary Contr...
Visual C++ Projects
Setup and Deployment Projects %@ @# @*
-3 Other Projects
ASPINET  ASP.NET Web
Get Started m gt | |3 visua Studo Solutions
Mo recent projects found Web fp... WebS..  Cort..
oo [T B I
open Project  |[ New Project > Corsole’|| Windows  Erpy
1 Applieation |  Service Project  ~
b Soluti... |ZFClass ... | 2 g =l s . |
A project for creating a command-ine applcation |
Properties nox 31X
j Narme: I Property] | -
E 8 E| Location; | Ch\Documents and Setings\Adminisrator\Vy Docurmel j Browse...
Project wil be created at C:\.. \Adrministrator\My Documents\yisual Studio Projects'Property.
FiMore | | oK I Cancel | Help |
b
4 Jj
Ready I I I I
ilstart| [ezMicrosoft D... 38 12:00 PM iistart]| [ezMicrosoft D... 38 12:00 PM

El Click Start & Programs = M The Start page appears.

S page app
Microsoft Visual Studio .NET . .
7.0 & Microsoft Visual Studio —H Click New Project.
NET 7.0.
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B The New Project window E3 Type a name for the file.
appears. - Click OK.

] Click the Console
Application icon in the
Templates pane.



ACCESSING PROPERTIES

4 \
Apﬁly You can override a property accessor in one property
k with an accessor from another property.
TYPE THIS: RESU
using System;
class Test; This code overrides the
{
, I roper
abstract int Area ak?St IR A [IRE DTS
{get; with the code for
}set; returning the cube side
class Cube: Area > value.
{
public int side;
public Cube(int s)
{side = x;
}
public override int Area
{get
{
return side * side;
}
set
{side = Math.Sagrt (value) ;
11}
. S
% Property - Microsoft Visual C£NET [design] - Class1.cs nsn i N desinn a |21l

Pronetd \] -
C# Property Wizard - Property >

File Edit View Project Build Debug Tools Window Help

Start Page Classl.cs \ LR W - P Welcome to the C# Add Property Wizard
|ggpmpem,‘c|assl B |§0Ma‘n(5mng[] args) [ [ Rkl This wizard adds a property to your C# class. @
using System; — E@ Property
-1} Property
hy Property access: Broperty type: Property name:
nanespace eroperty -
( Ja Go To Definition leelle [ =
//4 <sunmary> 5% Browse Definition Accessors:
47/ Summary description for Classl. 4 Quick Find Symbol £ gt © set & gatfeet
A/ </ sunmary> 5 AddMethod Add 5
class Classl = = Property modifiers:
U Add Property B3 Undo Check Out

i  Mone " Static  Virual © Absiract

static void Main(string[] adgs) | # AddField B Get Latest Version
Add Indexer.
! i/ i - f Copy Commrent {/f notation rot required):
Sort Alphabeticall
// Topo: mdd code to stdrt application here ZQ = o ¥
Y Sort By Type
} ¥a SortBy Access
} {& Group By Type
i "= Properties
Misc
| | D Figh | cancel | hep |
Ready [ I ReaT T T

gstart| |[@2Property - ... Z0E0 12:00 PM start| |[@2Property - ... /30 12:00 PM

I3 Click the Class View tab. B Right-click Class1. M The C# Property Wizard
8 perty
I Click the plus sign (%)) [0 Click Add. window appears.

next to the Method name.

_m Click Add Property. CONT|NUED
B Click the plus sign ([+]) }
next to the {} Method name.




PROGRAM PROPERTY ACCESSORS

property accessors. First, you can enter the accessors

entirely in code. Second, you can have C# provide
you with the skeleton property information by adding the
property in the C# Property Wizard.

C# provides two different approaches for adding

You can access the C# Property Wizard via the Class View
window. The Property Wizard contains all the basic building
blocks of a property including the get and set accessors.
When you finish entering the accessors and all other
property information in the Property Wizard, the basic get
and/or set accessor skeletons appear so that you can add
arguments into the skeletons.

PROGRAM PROPERTY ACCESSORS (CONTINUED)

After you add the accessor information, you add property
values into the accessor bodies. The get accessor must
adhere to the same rules as value-returning methods.
Because the return type of a method that is not void must
specify an expression that has the same type as the method,
the get accessor must specify an expression that has the
same property type.

The set accessor must also adhere to rules — in this case,
the rules for void methods. Both set accessors and void
methods require that any return statement does not
specify an expression. If the set accessor completes
normally, the accessor writes the property value and returns
that value to the property caller.

Proner Mirrasn al C# NF =15l

C# Property Wizard - Property >

Welcome to the C# Add Property Wizard
This wizard adds a property to your C# class,

Property access: Property name:

=

Property type:

protected internal
Property modiners:

@ Mone ¢ Static ¢ Wirtual © Abstact

Comment (/7 notation rot required):

% NE [=1

Pronert Tl ASn -
C# Property Wizard - Property 2
Welcome to the C# Add Property Wizard !

This wizard adds a praperty o your C# class.

Property access: Property type:

[uslic =l @

ACcessors:

Property name:

=

 get  get < getfeet

Property modifiers:

O = =~ L i 7

Comment (/7 notation not required

string
short
uint

ulng

ushart

Finsh | cancel | hep |

Finsh | cancel | Hep

Read I I

Reac I I

iBstart|[@zProperty - ... 438 12:00 PM

iBstart||[@zProperty - .. 438 12:00 PM

{H Click [ to select a

property access modifier from
the drop-down list.

E Click [H to select property
type from the drop-down list.



ACCESSING PROPERTIES

statement just as a method does. If you do not include a
return or throw statement, your program will not compile.

TYPETHIS:

using System;
class Return; This code will return an

private string name; > error because there is

-
Appjly The get accessor must end with a return or throw

public string Name

{ no return or throw type
get within the get
§ argument.
}
\. A

!

l=1 x| * Property - Microsoft Visual C#NET [design] - Class1.c5* SR
kit b’ Boiebite e hiel? M o 3 File Edit View Project Build Debug Tools Window Help
Welcome to the C# Add Property Wizard Start Page  Classl.cs* | 4+ % ||Class View -Pr... & X
This wizard adds a property to your C# class @ [&2property.classt = [Erropertyn [E =
// TCDO: Add code to start application here T E@ Property
Property access: Property type Property name: i = (‘) Property
perty arcess: Broperty yp perty name: ) & % ot

[public =l [int | Ipmperty1

Arcessors:

A7/ <summary>
/// My first property
/7 </summary>
public int Propertyl

i G Sout... F3cless ..

C get st & getfest

Property modiflers: >

& None ¢ Static © Virtual © sbstrack

get -
; Pméertles a X
Comment (#/ notation not required): return 0; j
My first property| ) =
=]
set :l
{
)
}
) .
L e | el | e | |l | JJ
— I I RS Ready | [Lnzo ol th3 G

Astart| [@2Property - ... 438 12:00 PM

start| |[@2Property - ... 4380 12:00 PM

] Type the property name in & Type a property comment B The property skeleton code Save the program as the
the Property name field. in the Comment field. appears in the parent filename.

M Leave the accessor and 0 Click Finish. window.
property modifiers radio

buttons selected with get/set

and None, respectively.




DECLARE ABSTRACT PROPERTIES

abstract classes. If you remember, an abstract class

acts as the base class for inheriting classes. The same
is true for inheriting and base interfaces. So, abstract
properties are base class properties so properties in
inheriting classes or interfaces can access them.

3 bstract properties are properties that you can place in

Like a class, you have to declare an abstract property by
using the abstract keyword. An abstract property
automatically comes with the virtual modifier just as a class
does. The virtual modifier tells your program to check for
overriding properties in inheriting classes automatically.

An abstract property does not declare any accessors.
Instead, the abstract property provides only basic

information about properties that properties in inheriting
classes can use. When the inheriting property combines its
accessors with the abstract property information, the
program creates a complete property that you can then use
for computing property values.

Because the abstract property does not include any
specific information — it merely “sets the table” for an
inheriting property to perform its duty — the only text in
the body of an abstract property is a semicolon after the
get and set accessors. If you try to enter any other
information, the MDE window will report the error and
your program will not compile.

DECLARE ABSTRACT PROPERTIES

NEIES

¥ Microsoft Development Environment [design] - Start Pz
File Edit View Tools Window Help

Start Page ‘ o X

ion Explo..

Mo recent prajects found

Open Project | New Project I
L& 7Q>Solun | P Class \
B

- |

Resdy [ [

New Project x|12[ x|
Eile
Start  Preject Types: Templates: [55 J %3
Visual Basic Projects Windows Class Windows -] I
V\sua} C# Projects Appication  Library Contr...
Visual C++ Projects
Setup and Deployment Projects %@ @# @*
p E]'_'g S'ﬁer‘ o ASPIET  ASPINET  Web
isual Studio Solutions Web Ap.. WebS..  Cort..
A p——
Conscle | Windows Ermpty
Appiication|  Service Project ;I ‘
55
A project for creating a command-ine applcation
o x
Narme: l AbProp | -
Location: I ChDocuments and Settings\AdministratoriVly Docurnel j Browse...
Project wil be created at C:\.. \administrator\My Documents\visual Studio Projects\ibProp,
Flvore | | OK I Cancel | Help. |
Iy

el

i#Bstart||[@zMicrosoft D... 438 12:00 PM

i@start|| [ezMicrosoft D... 43 12:00 PM

Kl Click Start = Programs =
Microsoft Visual Studio .NET
7.0 = Microsoft Visual Studio
NET 7.0.

M The Start page appears.
1 Click New Project.
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B The New Project window E3 Type a name for the file.

appears.

—H Click OK.
K] Click the Console

Application icon in the

Templates pane.
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EX&E As with an abstract class or interface, there are
restrictions that you must be aware of.

One restriction is that you cannot add any
modifiers to an abstract property because C#
automatically designates the abstract property as
virtual. That means that you cannot add any of
the other modifiers including static,
override, or new. That also includes the virtual
modifier. As long as you enter abstract as the
property modifier and that abstract property
resides in an abstract class or interface, you will
have no problems.

Another restriction is that you cannot use the
base keyword for retrieving property
information from an abstract property. For
example, if you declare an abstract property with
an integer value of A and try to enter return
base.A for returning the value of A, you will not
be able to do so. The MDE window will catch
your mistake if you attempt this maneuver.

¥+ AbProp - Microsoft Visual C#.NET [design] - Class1.cs* MEES % AbProp - Microsoft Visual C#.NET [design] - Class1.cs EES
File Edit ¥iew Project Build Debug Tools Window Help File Edit ¥iew Project Build Debug Tools Window Help
Start Page Classl.cs® | 4> x ||Solution Bxplo... B X Start Page Classl.cs | 4 v x ||Solution Bxplo... B X
|82 abProp.Class1 = [Erropertyt BN ElEa] |82 abProp Class1 = [Erropertyt BN ElE ]
[nansspace AbErop < igfs&-‘i?mp‘ (e [Cnamespace AbProp = é]—ifé‘fsgrl:';pmp‘ (1pr
/77 <summary> B~ &) Refererices F/7 <sumnary> B &3 References
44/ Summary description for Classl. %QISSETHYIHFO‘C /47 Summary description for Classl. %élssen;b\ylnfo&
£ </sunmary> S SEESILES /17 </sunmary> ¥ Class1 cs
class Classl class Classl ]
{ {
_> public abstract int Propertyl L > public abstract int Propertyl [ »
{ A Soluti... | B3 Class ... | { A Soluti... | T3 Class ... |
t t
?e Praéefties g X %“@M = Praéefties g X
-] | ;l_l |
} Task List - 4 Build Error tasks shown (filtered) 14
set I ! Description =
; Click here to add a new task |
3 '$8  'AbProp.Classi Propertyl.get' cannot dedlare a body because itis marked abstract
static void Main{string[] args) !f@ ‘AbProp‘CIassl‘Properwl.get; is abstract but it is contained in nonabstract class 'AbP
{ — “ »
< | ;IJ Task List| B cutpur |
Ready I [[n 14 Col 17 chs | s Ready [ |
Bstart| |[@2AbProp - M... 4380 12:00 PM start||[e2AbProp - M... 4380 12:00 PM
—3 Type the abstract property 4 Run the program by B save the program as the
code. pressing F5. filename.

B Because the abstract
property cannot take a body,
the MDE window registers the
error.
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INCLUDE PROPERTIES ON INTERFACES

on interfaces. When you have classes that process an

You can declare properties not only on classes but also

interface, those classes take the properties from those
interfaces for further processing. Properties on an interface
have a slightly different form than properties on a class.

You declare a property on an interface by using the new
keyword. You can preface the keyword with attributes that
C# uses to denote certain conditions; for example, you can
tell your program that the property is obsolete and is no

longer used.

After the new keyword, you can add the access type, which
is the same as it is on class properties, classes, methods, and

INCLUDE PROPERTIES ON INTERFACES

other C# components. After you add the access type, you
can enter the name of your interface property.

The interface accessors appear next enclosed in curly
braces ({}). Neither the set and get accessors contain any
other information in their bodies except for a semicolon.
Like an abstract property, the interface property acquires
information from other component properties (such as the
one in a class) instead of processing properties itself. The
get and set accessors serve only to determine whether
the property is read-only (get), write-only (set), or read-

write (get and set).

New Project x|15] X| % IntProp - Microsoft Visual C#NET [design] - Class1.c5* RS
Eile File Edit View Project Build Debug Tools Window Help
Starl Project Types: Templates: E interface Class1.cs™® ‘
\isual Basic Projects Windows Class Windows ;I [ If50 IntProp Point j IF_SFX
g &ztﬂ Effrggzjcet;s Applcation  Library Contr... ‘ /// Bummary description for Classl.
—23 Setup and Deployment: Projects %ﬁ @i’ @ - = 5ummary> w-G¢ Class1
-3 Other Projects -] interface Polnt L oo
e v é | HSPIET  ASPNET Wb { - £
Visual Studio Solutions Web Ap.. Webs... Cont... 5 int = & Go To Definition
= % Browse Definition
= ¥ 3 { =
*’ @ E = get; #° Quick Find Symbol
Conscle | Windows Ermpty set;
Application|  Service Project  ~| [ > = | % Add Method Add »
ECI 4
A project for creating a command-ine appication & Add Property 8
a X = int v (1 Add Indexer (1
Narme: —| IntProp| | - { By Copy
Location: [ C:\DocLments and Settings\Administrator My Documer [« | Browse... get: 4l Sor Alphabetically
set;
Project wil be created at CA, . \Administrator\My Documentsivisual Studio Projects\ntProp. } Sort By Type
) ¥a SortBy Access
) - B8 Grou ByToe
N — class Classl = Properties
{ B
B | | ’
jiRstart| | [@zMicrosoft D... 3B 12:00 PM yAstart| [z IntProp - Mi... 3 12:00 PM

Kl Click Start =& Programs >
Microsoft Visual Studio .NET
7.0 & Microsoft Visual Studio
.NET 7.0.

M The Start page appears.
H Click New Project.
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B The New Project window
appears.

—E Click the Console
Application icon in the
Templates pane.

—Z1 Type a name for the file.

A Click OK.

= 6 Type the Point interface
code.

4 Click the Class View tab.

—E] Click the plus sign [#] next
to the Method name.

] Click the plus sign [] next
to the {} Method name.

—E Click Add.

I Right-click Interface1.

8 Click Add Property.




ACCESSING PROPERTIES

4 3\
AW[X When a class or struct implements an interface, you can write
k your class or struct property to declare explicit interface

member implementations. This is useful if you need to have
an internal interface for performing tasks without passing it
on to other parts of your program (and perhaps as output).

TYPETHIS: RESULT:

interface Clones

{ . The above example
, object Clone(); declares Compare.
interface Compare CompareTo as an
(. . > explicit interface

) int CompareTo (object template); member

class Assembly: Clones, Compare implementation.

{

int Compare.CompareTo (object template);
}

1= %l * IntProp - Microsoft Visual C#NET [design] - Class1.cs* EE]
- ——— File Edit View Project Build Debug Tools Window Help
Welcome to the C# Add Interface Property Wizard interface | Class1.cs™ | 4 b % ||Class View - In.. & X
This wizard acids a property 1o your C# interface 0@ |501mprop‘pom =l |g[mpropemf = -5
| [a@merop |
Property type Property name: | int ¥ = 7&%255 !
in | [imtproperty { et il Sayran
Accessors: set;
©oget © set & getfset i
) | <o st iy > I
Jinterface property| /// Interface property G Soluti... 23 Class .
/47 </summaryy -
fnt Interoperty Propertes 4 X|
i Bl
get; E%
set; ]
} -
}
class Classl
{
—'T’HI cancel | el < |
ez T T ks Ready [ [Lrzs Col9
@start| [@2IntProp - Mi... ¢ 12:00 PM start| [@2IntProp - Mi...
M The C# Interface Property M Leave the accessor get/set M The interface property i Save the program as the
Wizard window appears. radio button selected. code appears in the parent filename.
. window.
—iE Click [#] to select the —E Type a property comment
property type from the in the Comment field.

drop-down list.

—3 Click Finish.
2 Type the property name in
the property name field.




VIEW INFORMATION ABOUT
WINDOWS FORMS

oon after Microsoft introduced Windows 3.0, it also

released a new version of Basic called Visual Basic.

Both the operating system and the programming
language became instant hits; Visual Basic became so
popular because you can create a Windows program
interface by dragging and dropping interface elements. C#
continues this tradition by letting you create forms as an
interface for users to enter information.

A form is an area on your screen that presents information
to the user of your program so that the user can receive and
enter information. Forms can take on several different
guises including your standard windows, multiple document

VIEW INFORMATION ABOUT WINDOWS FORMS

*Microsoft Development Environment [design] - Start Pag:
File Edit View Tools Window Help

interface, windows, dialog boxes, and surfaces so you can
place different objects such as a graphic.

You can add objects such as buttons, controls, and fields
into a form by dragging and dropping those elements from
a default set of element templates. The form is an instance
of a class, and this approach lets you create forms that can
inherit from other forms because a class can inherit from
another class. The form can inherit from the Form class
template or from another form; inheriting from another
form gives your form the extensibility it needs to add new
features and functionality.

IETES

IRETES

#Microsoft Development Environment [design] - Start Pag:

Start Page ‘

4 x So\utmn Explorer & X

Get Started

Mo recent prajects found b

Open Project ‘

New Project |

|

e EENET
Properties J;l x

[EE] 8 [=]

- |

Dore

File Edit View Tools Window | Help
Start Page | @ Dynamic Help Cir+F1 ition Explorer & X
& Contents Ctri+Alt+F 1
7] Inglex Ciri+Alt+F 2
@l Search Cri+Alt+F3
1 Indey results Shift+Alt+F 2
Get Started E@ Search results Shift+Alt+F 3
Edit Filters
> mmunity e 1T _
e : NEERERR
erties a X
El Show Start Page =
Check for Updates
© Custorner Feedback tE]=
E3 Technical Support
Help on Help
About Wicrosoft Development Environment.

Cone H H

start| [@2Microsaft D...

B3 12:00 PM

start| |[@zMicrosoft D... B4 12:00 PM

Kl Click Start = Programs =

Microsoft Visual Studio .NET

7.0 = Microsoft Visual Studio
NET 7.0.

M The Start page appears.

—#1 Click Help. E Click Index.



BUILDING FORMS

~
EX&E Microsoft added its form capability that it If you used forms in Visual Basic 6 and want to use
perfected in Visual Basic into C# as another tool the same forms in C#, Visual Studio .NET handles
that sets it apart from Visual C++ and Java. forms differently. The MDE window online help
(Some Java development tools contain form contains a page with a comparison of form changes
creation capabilities, however.) Forms are not from Visual Basic 6 to Visual Studio .NET. If you have
contained to C# and Visual Basic but are part of upgraded to Visual Studio .NET from a version of
the Visual Studio .NET framework so you can Visual Studio older than version 6, you can still
import forms from one Visual Studio .NET compare forms in both versions by consulting the
programming language to another. comparison help page along with your old Visual
) Studio documentation.
Forms act as the user interface for your program
so users can interact with your program, the g
program database, the computer file system, and
even the Windows registry. You can write forms
in code, but the Windows Forms Designer makes
it so easy that you do not have to worry about
coding elements in your form.
.
% Microsoft Development Environment [design] - Start Pa _ =] x|
Eile Edit View Tools Window Help File Edit View Tools Window Help
Start Page | dbes Introduction to Windows Forms | 4+ x ||Index a X
=]| Look for: [¥] visual Basic and Visual C# Concepts Look for:
forms - Introduction to Windows Forms ,WI
windows Forms is the new platform for Microsoft Windows application ;I !
Fitered by: development, based on the WET Framework, This framewaork provides a Fitered by:

Visual C# vl

Get Started

clear, object-oriented, extensible set of classes that enable you to develop
rich windows applications. Additionally, Windows Forms can act as the local
user interface in a multi-tier distributed solution.

Visual C# hd

Mo recent prajects found

implications of resizing = implications of resizing ~
inheritance What is a Form? inheritance

Open Project New Project keeping at the forefror keeping at the forefror
keeping on top A form is & bit of screen real estate, usually rectangular, that you can use to keeping on top
rmazter-detal present information to the user and to accept input from the user. Forms can master-detail
MDI and SDI be standard windows, multiple document interface (MDI) windows, dialog MO and S0
rrodal boxes, or display surfaces for graphical routines, The easiest way to define o rmodal
odaless = the user interface for a form is to place controls on its surface. Forms are modeless -

- objects that expose properties which define their appearance, methods which
organiang define their behavior, and events which define their interaction with the user. organzng
OVErvIew By setting the properties of the form and writing code to respond to its LXET
posiioring - events, you customize the object to meet the requirements of your positioning
presence of Mirimize 2 application. presence of Minimize 2
g;g\:’;ﬁg help As with all objects in the .NET Framework, forms are instances of classes E:S\S\g%g help
resizing The form you create with the Windows Forms Designer is a dass, and when resizing
you display an instance of the form at run time, this class is the template
runnng used to create the form. The framework also allows you to inherit from runing -
—. =. existing forms to add functionality or modify existing behavior. When you . 1=
=l Bs. [Fa. In. add a anrm tr et Arndect e lm f‘Hr\mt?’wheHﬂe?lf inharits from H’?’e .ﬂ Gs.. [Ba.. Blin

Ready | |

Done I I

Astart| [@2Microsoft D...

43 12:00 PM

start| |[@2Microsoft D...

43 12:00 PM

M The Index window
appears.

3 Type forms in the Look for
field.

A Click[Z] to select Visual C#
in the Filtered by drop-down
list.

topic.

[3 scroll down the topics list
until you reach the overview

—id Click the overview topic.

M The Introduction to
Windows Forms page
appears so you can read
more information about
Windows forms.
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ADD A WINDOWS FORM IN THE
WINDOWS FORM DESIGNER

ou add Visual Studio .NET forms — what Microsoft

terms Windows forms — in C# by using the Windows

Form Designer. In many cases you do not have to
create a Windows form from scratch because C# creates
one for you automatically when you open a new project,

thus saving you time.

The form appears in the parent window so you can edit its
properties and add information to the form. Form
properties appear in the Properties window. If you add a
new form in the Windows Form Designer, then the new
form will appear in its own window with its own name.

When you view the form for

the first time, you will notice

that the form has dots throughout the form. These dots
represent the grid, and you can use these dots as
boundaries for objects that you add to the form. The
gridlines help ensure that all the objects in your form look
pleasing to the eye and that form objects do not interlap.

A box comprised of dashed lines appears around the
perimeter of the form. This selection box lets you know that
the current form is selected. The white boxes that appear
within the selection box are the form handles. You can use
these handles for resizing your form until it is the size you

want.

ADD A WINDOWS FORM

New Project Xl x| »z FormOne - Microsoft Visual C# NET [design] - Form1.cs - =] X
Eile Eile Edit View Project Build Debug Data Tools Window Help
Stari Project Types: TeipEiEs: el I e o A %
[ Visual Basic Projects r ] 3 Start Page  Forml.cs [Design] ‘
‘3 Visual C# Projects E e
(1 Visual C-++ Projects Windows _Class Windows _|olx
(3 Setup and Deployment Projects [Applcation|  Library Contr ':{ _I
{1 Other Projects — : 5 5 5 : R
{3 visual Studio Selutions %ﬂ @#
ASPNET  ASPNET — Web Rebuild
Web fip... WebS...  Cent.. T Add »
# @ E, | > ) Add Existing ltem Add Reference
emnle wfedene s S oo * New Folder Add Web Reference
A project for creating an application with a Windows user interface o X & Add Windows Eorq | Set a5 StartUp Project
MName: |FormOme T | hd A |Add Inherited Form Debug »
4 |Add User Control I Save FormOne
Location: |C:\Documemts and Setings\Administratoriy Documel ﬂ Browse. .. [ 3 [Add Inherited Contral s
Project wil be created at C:\.. \AdministratoriMy Documentsivisual Studio Projects\formOne. 4] |Add Compopent E
“2 |Add Class
FMore QK I Cancel | Help | X Remove
I Rename
LH - Properties
| | Readk | |
Start| [@zMicrosoft D... B3 12:00 PM @start||[@@Formone - ... B3 12:00 PM
Kl Click Start & Programs = E Click the Windows [3 Right-click FormOne in k4 Click Add.
Microsoft Visual Studio .NET | Application icon in the the Solution Explorer

7.0 = Microsoft Visual Studio
.NET 7.0.

E Click New Project.

B The New Project window
appears.

Templates pane.

— Type a name for the file.

A Click OK.

window.

] Click Add Windows Form.



BUILDING FORMS

Your new form already contains all the standard
elements of a Windows form including a title bar.
From left to right, the title bar contains a
multicolored logo for performing window
functions. This built-in function makes it easier
for you to program your form and gives the user
a familiar, standard interface for your program.

You can program in code if you want to, but if you
are uncertain about how to proceed, you can create
a form and then view the underlying code to see
the nuts and bolts of your form. In the Solution
Explorer window, you can click the form with your
right mouse button. In the pop-up menu that
appears, click View Code. A new window appears
that contains the code for your form. You can go
back to the designer by clicking the form tab with
the [Design] label after the form name.

E‘ Add New Item - FormOne

Eile

| Categories: Templates: e

Start Local Project Items @ @ = E‘ X
Windows Class  Component T

Form Class e (1

z h 20 L
User Data Form  Data Set e <
Control Wizard

g =

XML File XML Code Fle ss ... |
Schemna E

@ 4 Prc =

Custom

HTML Page  Inherited =

A form for Windows Applications

Nam [Form2.cs]

Cancel |

Help |

#z-FormOne - Microsoft Visual C#NET [design] - Form2.cs'|
Eile Edit View Project Build Debug Data Format Tools ‘Window Help
EER R R

igle e

R .

—1=]x]

Start Page | Formi.cs [Desion]  Form2.cs [Design] ‘

=P

4 b x ||Solution Explor.., & X
3 Solution FormOne' (1
& (@ FormOne

‘&l References
) Assernblylnfo.c:

Formi.cs
Form?2.cs

. 5

 Bsolutio...[ FF s ... |
Properties a2 x

Form2 System.Windc j
HEIEIEA
B Misc
AcceptBut (none)
CancelBut (none)
K e Presie Eal =
Misc

Astart| [e2Formone - ...

B3 12:00 PM

Ready

start||[@2FormOne - ...

EZ3 12:00 PM

B The Add New Item
window appears.

in the Name field.

1 Type the new form name

& Click Open.

B The new form appears in

the parent window.

filename.

i Save the program as the




SET THE FORM TYPE

hen you open a new Windows application, C#

opens a new Windows form. This form inherits

information from the Windows form template
that automatically appears when you open a new Windows
application so you do not have to create a form from
scratch. You can also set up an inheriting form that inherits
from another form in your C# project.

A Windows form looks very much like the standard window
that you see in Windows. C# builds Windows forms around
the Windows framework so you can access various
Windows features including the files on the user’s computer
and the Windows registry. Windows forms also let you
create graphics in your form with code using the Visual
Studio .NET GDI classes.

SET THE FORM TYPE

You use Windows forms for developing Windows
applications where the client computer and the user enters
information into your program. Programs that use Windows
forms rely on the computer the program runs on as well as
a network for processing power and accessing data.

Inherited forms let you obtain features from another form
so you do not have to add form elements repeatedly.
Inheriting also promotes consistency between forms. Before
you can inherit a form, the inherited form must already
have been compiled into an executable file and a reference
to the namespace must have been added into the class that
inherits the form.

New Project x|=] X *» FormTwo - Microsoft Visual C#.NET [design] - Form1.cs =R
Eile File Edit View Project Build Debug Data Tools Window Help
Gtart  Project Types: Termplates: H H B & S| @l |5 e B ol B2 &) & er .
(3 Visual Basic Projects vl ] T Start Page | Form1.cs [Design] | r x|
‘2 Visual C# Projects E me Bl
3 Visual C++ Projects Windows Class Windows _ =18 -
{3 Setup and Deploymert Frojects Bppication| Lbrary  Cor... FEFormi ~lolx| ;‘ S-O‘“"D” FormTwo' (1
Other Projects
{1 Visual Studio Solutions %‘ﬁ @ﬁ @ s Bgl\d.
ASPINET  ASP.NET Web Rebuild
Web Ap.. WebS..  Comt. 2 Add New lrem Add b
ﬁ @ E’ > 2l Add Existing leem... Add Reference
PP — s . | 1 New Folder Add Web Reference
A project for creating an application with & Windows user interface o x 8 Add Windows Eorm Set as StartUp Project
Narne: [FormTuwel 1 | j‘ 5 Add Inherited Farm Debug »
1 |add User Contrd) I Save FormTwo
Location IC‘\Documents and Settings\Administrator\Vy Docume\j Browse.. [ 8 |add Inherited Control... b
Project wil be created at C:h.. \Administrator\vy Docurments\yisual Studio ProjectsiHormTwo. i3] |Add Companent E
“¢ [Add Class
Fvore oK | Cancel | Help | X Remove
L Rename
LIH - Properties
[ I Resdy | |
start| [ezmicrosoft D... B3 12:00 PM start||[@@FormTwo - ... B3 12:00 PM
Kl Click Start = Programs = | [EJ Click the Windows [3 Right-click FormTwo in k4 Click Add.
Microsoft Visual Studio .NET Application icon in the the Solution Explorer

7.0 = Microsoft Visual Studio

. 7.0.
NET 7.0 — Type a name for the file.
B Click New Project. B Click OK.

M The New Project window — —
appears.

Templates pane.

—— ] Click Add Inherited Form.



BUILDING FORMS

You can inherit a form in code rather than add a form
from the Solution Explorer window.

i

TYPETHIS: RESULT:

using System; = Entering a form in code
using System.Drawing;

using System.Collections; means that you must add
using System.ComponentModel; SiX System names, the
using System.Windows.Forms;

name of your program in
the namespace argument,
r(lameSPace MyFormProgram and finally the class name
public class Forml : System.Windows.Forms.Form and type. This is a lot of
// Enter rest of your form here. typing, and it is usually a
good idea to create a
Windows application and
let the MDE window do

the work for you.

using System.Data; >

[Z=Fdadd New Item - FormTwo * . FormTwo - Microsoft Visual C£NET [design] - INEIES
File Eile Edit W¥iew Project Build Debug Data ITocls Window Help
| | Categories: Templates: E iflesaTaa|RHilEe-nes|d saa@lE %N,
Start | =3 Local Project Items =] S| ] Start Page Form1.cs [Design] | 4 v x| [Solution Explor... & X
Windows Class  Component 1 =1z ‘ a2 ‘ ®
Form Class o' (1 Formi|inheritance Picker n FormTwo' (1
= & 5 A : FmTwo
g I N Specify the componentto inherit from o e
User  DataForm Data Set Irifo.cd g : | (L., | FeEE T Aszenblylnfo.c
° Control yizard | C:\Documents and Sett| Caneal Forml.cs
> = P Hel
— N [ |
XML File XML Code Fie I W
s Schema s ... | ¥ Class ...
s E j—_,JJ - =
Prcw Project Pre
Custom  HTML Page  Inherited Browse. J
Contrel Form -] 1 ]‘
- | A new form based on an existing ¥Windows Form : : S 1 [New component name:Form2
g wo.cspy 4 Fle FormTwo csp)
MNarme: m | urnent Project Fo C:\Docurment]
Misc
Cpen F I Cancel | Help |
— u [
Start | [@2FormTwo - ... B3 12:00 PM start/[@@FormTwo - ... /3 12:00 PM

B The Add New Item & Click Open. L Click to select the EXE or B Click OK.

window appears. B The Inheritance Picker atlé:iltlefrg?# CEl LI B The inheriting form
1 Type the new form name window appears. ' appears in the parent

in the Name field. Note: If you have not built your window.

form, you will receive a message
stating that there are no files to
inherit from.
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CHOOSE THE STARTUP WINDOWS FORM

start your program. You must tell your program what

form you want it to display when your program first
launches. You can do this by setting the properties of your
form in the Solution Explorer window.

g Windows form does not automatically start when you

The Properties pages contain information about the
common and configuration properties in your program, but
the General tab contains the information you need to know.
Specifically, the Startup Object information lets you select
the class in your project that you want to start first when
the user starts your program.

Because a Windows form is a class, you determine what
class you want to take precedence over any other class in
your form. Each class has a main method that starts the
class, but with so many different classes, C# will not start
any of these form classes ahead of any others until you set
the Startup Object property in the Property Pages window.

After you choose the startup Windows form for your
program and compile it, the form will appear in the location
that you specify in the MDE Properties window. If you do
not specify a location, then the form will appear in the
upper-left corner of the screen.

CHOOSE THE STARTUP WINDOWS FORM

New Project X3 X| »» FormStart - Microsoft Visual C£NET [design] - Form1:¢s _ =]
Eile File Edit View Project Build Debug Data Tools Window Help
Start Project Types: Templates: B R HlEsa|msn Sl nee|fnene o
\isual Basic Projects 7 r) T = Start Page Forml.cs [Design] |
Visual C# Projects E @
Visual C++ Projects Windows Class Windows ,:—-AFOITI'I'I 0| x [ .
Setup and Deployment Projects fppication|  Lbrary Cortr... T _I E
Other Projects % @# @* L4 ‘Bu”d
Visual Studio Solions cf ¥ =
ASPINET  ASP.NET Web T Rebuild
Web Ap... WebS.. Cont... Add R
= Add Reference: _
Exd et o R
,., e s s .| Add Web Reference
A project for creating an application with & Windows user interface o X Set as StartUp Project
Name: | FormStart 18 | 2 Debug »
Save FormStart
Location: IC‘\DocumentR and Settings\AdminisTator\My Docurne j Browse... | 8
]
Project wil be created at C:h.. \administrator\Vy Docurments\visual Studio Projects\HormStart. @
2
FMore. Ok I Caneel | Help | % Remoye
=~ Rename
;‘H = Propejties
I I Ready I I
istart| ez Microsoft D... /43 12:00 PM pRstart| [@zFormstart -... 73 12:00 PM

E Click the Windows
Application icon in the
Templates pane.

- Type a name for the file.
—H click OK.

Kl Click Start & Programs =

Microsoft Visual Studio .NET

7.0 = Microsoft Visual Studio
.NET 7.0.

H Click New Project.

B The New Project window
appears.

3 Right-click FormStart in

4 Click Properties.
the Solution Explorer
window.



BUILDING FORMS

{ A
Appjy If you prefer to compile your C# classes from the command
il line instead of from the MDE window, you can specify the

form class that you want to start in the command-line

arguments.

C# uses the csc command for compiling your C# classes

from the command line, and you can compile multiple

classes on the same line. However, if you compile multiple

form classes, then you must specify the class that will

appear first by using the /main argument. The /main

argument specifies the class with the Main method that

appears when the user first starts the program. The /main

argument includes the argument itself, a colon, and the

class name.
RESULT:

csc classl.cs class2.cs /main:Class2
The command line above tells C# to compile the
> classl.cs and class2.cs filenames and open
Class?2 (the class that contains the form) when the
program runs.
. J/
.

FormStart Property Pages X rmStart Property Pages X
Configuration IN/’A j Platform: IN/A j Configuration Manager... Configuration: IN/A j Platforms: IN/A j Corfiguration Manager. .
=3 Commen Properties  |B Application /23 Common Properties (B Application

¥ Gereral Assermbly Name FormStart % General Assembly Name FormStart
Designer Defalt Qutput Type Windows Application Designer Default Qutput Type Windows Application
References Path Defaut Namespace FormStart: References Path ForrmStart
(2 Configuration Proper ) g & Configuration Proper ¢ FormStart.Form1 j
Application Icon FormStar[}\gorml Application Icon
E Project B Project
Project File FormStart.csproj Froject Fle FormsStart.cspro]
Project Folder C\Docurments and SettingshAdmiristratpriy Docul Froject Folder C:\Docurnents and Settings\Adrministratoryvly Docw
OupUt File ForrriStart. exe Output File Formitart.exe

[ |

B Wrapper Assembly for ActiveX,/COM Objects
Wrapper Assembly Key File
Wrapper Assembly Key Marme

Startup Object
The name of the class that contains the Main method that you want called on ..

oK Cancel || aoply | Hep |

B Wrapper Assembly for ActiveX/COM Objects
Wrapper Assembly Key Fie
Wrapper Assembly Key Name

Startup Object
The name of the class that contains the Main method that you want called on ...

I W

[ o Cane | Apply | Help |

@start| [@2FormStart -...

43 12:00 PM

)
Start |[@2Formstart -... 43 12:00 PM

set) text field.

B The FormStart Property
Pages window appears.

— Click [ beside the (Not

E Click to select the startup
object from the drop-down
list.

B The form you selected as
the startup appears beside the
Startup Object field.

LB Click OK.

B The FormOne Property
Pages window closes and the
MDE window reappears with
the form in the parent
window.
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CREATE A MODAL FORM

# places forms in two categories: modal and

modeless. The mode status of your form lets you

tailor the behavior of your form so when your form
runs it gives you the results you want. A modeless form is
the default form type.

A modal form, also known as a dialog box, must be closed
before you can continue working with the program. For
example, you probably have encountered dialog boxes that
will not let you work with any other part of the program
until you provide some direction such as clicking the OK or
Cancel button. A modeless form lets you move between the
form and other windows without requiring the user to give
the form direction about what to do first.

C# lets you create your own dialog boxes within the
Windows Form Designer by setting the appropriate form
properties. When you set the properties you also disable
some of them so the user will only be able to close the
dialog box until the user presses a button, for example, the

OK button.

The Form. Show method tells your form that it is modeless.
When your program runs and the program encounters the
Form. Show method, it will execute code that appears after

the method.

CREATE A MODAL FORM

New Project x|[2] x| *. Modal - Microsoft Visual CZNET EIES
Eile Eile Edit View Project Build Debug Data Tools Window Help
Stari Project Types: Templates: BlE &S| m o |80 e 0 @) 3 4788l %
: Wisual Basic Projects @ Gt Start Page Forml.cs [Design] | 4 b x || Properties I X
3 Visual Ci# Projects Form1 Systern Windc j
(2 Visual C++ Projects Windows Class Windows tHForm1 _|o ﬁl 7
{1 Setup and Deployment Projects Ppplication|  Library Contr.. - E Eid ‘ Al
[ Other Projects i : : : : B Accessibility =
4 4
{0 visual Studio Solutions %’ @ Accessble
ASPNET  ASPNET  Web Accessble
Web Ap... Web S... Cant... Accessble Defadle =
= = Appearance
B E = >
ﬁ““‘ e S = | BackColor [] Control
A project for creating an application with a Windows user interface o X BECKGVOU”D (none)
__I Cursor  Defallt
MName: I Modal L | = Font Microsoft ¢
- ForeCol Confr:
Location: |C:\Documents and Settings\Adrrinistrator\My Docurnel j Browse. .. — S\zab\zn -
Project wil be created at C:\.. \AdministratorMy Documents'\Visual Studio Projects\flodal. MNone [
FixedSingle
FMore K Cancel | Help | Fied3D ad
ixedDialog
= ‘ ‘ FixedToolWindow
H H Ready ” " ‘S\zableToolW\ndow
start| |[@Microsoft D... 43 12:00 PM start/|[@2Modal - Mic... CI45 12:00 PM

Kl Click Start & Programs =

Microsoft Visual Studio .NET

7.0 = Microsoft Visual Studio
NET 7.0.

H Click New Project.

B The New Project window
appears.
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EJ Click the Windows
Application icon in the
Templates pane.

— Type a name for the file.

A Click OK.

3 in the Properties window,
scroll down to the
FormBorderStyle property.

I Click the Sizable entry [
beside the FormBorderStyle

property.

—E Click to select
FixedDialog from the drop-
down list.
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You should use modal forms when you have a form or
dialog box that contains important information or
information that you need direction from the user on
before the program can proceed. Modeless forms are good
for non-important information or for such items as
toolboxes that contain buttons for use with other parts of
your program.

The Form. ShowDialog method contains the optional
owner argument that lets you determine which form in your
program is the main form. Then, if you have any child forms
that inherit from that main form, the owner argument will
let the child forms know that they should take on the modal
properties of the main form.

frmaAbout MyForm = new frmAbout () ;
MyForm.ShowDialog( this );

RESUL

The this keyword in the Form.
ShowDialog method argument
tells your program that MyForm is
the main form.
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B2 scroll down the Properties
window form property list
until you reach the
ControlBox entry.

T Click [=] beside the True

value.

I Click to select False in the

drop-down list.

[A set the Minimize Box and
Maximize Box property
entries to false.

& Close the form by pressing
Alt+F4.

& Run the program by
pressing F5.

—ll The dialog box form
appears on the screen
without any minimize,
maximize, or close buttons in
the title bar.

& Save the program as the
filename.




LAYOUT A FORM

he Windows Form Designer in C# lets you design

forms that will meet the needs of your users. C#

provides three different interface styles that your form
can take: the single-document interface (SDI), the multiple-
document interface, and the Explorer-style interface.

The single-document interface lets you open only one
document at a time. For example, you can have only one
copy of Notepad open in your computer at any one time. If
you want another Notepad document open you must open

a second Notepad window.

The multiple-document interface displays a parent window
so you can open many windows within that parent window.

LAYOUT A FORM

An example of an MDI includes a program like Microsoft
Word where you can open the Word window and open up
several document windows within it.

The Explorer-style interface splits a window into two
different panes or regions on the page. The left-pane
contains directory information in a tree or other hierarchy
and the right-hand pane contains file information from the
selected directory or object in the left-pane. Windows
Explorer is the most obvious example of this interface but it
can also be used with other windows where you have to
navigate through a large number of objects such as data

files of a certain type.
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Kl Click Start = Programs =

Microsoft Visual Studio .NET

7.0 = Microsoft Visual Studio
NET 7.0.

E Click New Project.

B The New Project window
appears.

EJ Click the Windows
Application icon in the
Templates pane.

- Type a name for the file.

H Click OK.

A Click View.

4 Click Toolbox.



BUILDING FORMS

calculator at a time.

The program you design determines the type of
window that you want to create. For example, if
you have a program that requires working on
more than one piece of data at a time (such as
an online form), you may want to let the user
work with more than one window. Then you can
use the MDI style. A calculator application is
better suited to an SDI style because you usually
do not have to open up more than one

The MDE window online help contains more

detailed information about creating and designing
MDI forms. There are several design aspects to be
aware of when you design an MDI form including:

*Creating an MDI parent form

¢ Creating one or more MDI child forms that
appear within the parent form

e Arranging MDI child forms within a parent form
¢ Determining the active MDI child form
¢ Sending data to the active MDI child form

This is design information that is beyond the scope
of this book, but you can search for MDI in online
help for more information.
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M The Toolbox window

appears.

icon.

—E Click Windows Forms [=]
until you reach the TreeView

—E Click theTreeView object.

to the form.

Drag the TreeView object

M The TreeView window
appears on the form after the
mouse is released.

CONTINUED }
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LAYOUT A FORM

hen you design your form you can add various

controls from the Toolbox. Controls are buttons,

text boxes, checkboxes, radio buttons, and other
features that let the user manipulate data in the form and
send that data back to the program.

After you determine the organization of your form

windows — SDI, MDI, or Explorer-style — you can move on
to issues about form design. The Windows Form Designer
also lets you change the appearance of the form by letting
you set the form size, colors, and other information.

When your Windows form appears, eight small boxes, or
handles, appear around the perimeter of the form. You can
move your mouse pointer to one of these handles, click and

hold down your left mouse button, and move the form
accordingly. The mouse pointer turns from an arrow into a
two-sided arrow when you resize it. For example, if you
move the bottom center handle you can raise the height of
the form. If you have controls, such as buttons, then they
will resize automatically when you resize your form.

The dots in the form represent the form grid that acts as a
guide for placing your controls. No matter where you place
the controls on the form, the button will move the control
to the nearest grid point.

LAYOUT A FORM (CONTINUED)
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Add a ListView object to
the form to the right of the
TreeView area.

M The ListView area appears
on the form.

—E Click the Windows Forms
[<]in the Toolbox window
until you reach the
MainMenu option.

L7 Click the MainMenu
option.

Click both the TreeView
area and the ListView area
and drag to a lower place on
the form.




BUILDING FORMS

4 3\
Apﬁ[y You can change the size of the form as well as
k the title of the form in code. The argument
private void InitializeComponent () in
the code contains the form size and name. You
can create your own form from scratch by typing
the following code block within your form class.
Type the following code within the public class
Form: System.Windows.Forms.Form class.
RESULT:
private void InitializeComponent ()
{ This code creates a
thJ_.s.cgmponents = new Systerp.Comp_)onentModel .Container () > new form with the size
this.Size = new System.Drawing.Size(100,100); . .
this.Text = "MyForm"; of 100 pixels wide and
} 100 pixels high.
\. J
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& Add a MainMenu object
to the form.

B The MainMenu object
appears at the top of the form
and the object name appears
in a window directly beneath
the form.

& Name your menu object
by clicking the object in the
form and typing in a new
label.

£ Scroll up the WinForms
list and add a Label object to
your form below the
MainMenu object.

M The label appears. You can
change the label text in the
Properties window.

i Save the program as the
filename.




SET A FORM LOCATION

s you design your form in the Windows Form When you open a new Windows application in C#, the

Designer, one important consideration is where a StartPosition setting is at WindowsDefaultLocation, which

form can appear either on the screen or, in the case computes the best location for the form based on the video
of an MDI form, where child forms appear within parent resolution the user has.

forms. You can set the location of the form by using the
Properties window. C# uses two properties for setting the
form location: Location and StartPosition.

You can change the StartPosition to four other locations
including the center of the screen, in the center of the
parent window, within the bounds specified by the version

The Location property specifies the location of the upper- of Windows the user is running, or you can set the location
left corner of the form in terms of the x pixel and y pixel. manually. You must set StartPosition to Manual so you can
For example, if you have a form location with the x and y set the actual location in the Location property.

pixels at 10, 10, then the top left corner of the form will
appear 10 pixels from the left and 10 pixels from the top of
the screen, respectively.

SET A FORM LOCATION
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—3 Type a name for the file.
B Click New Project.

—H Click OK.
B The New Project window
appears.
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-
You can position your form in code if it is more
convenient for you to do so. You position your
form in code by entering the this.Location
argument that includes the built-in Point
structure. The Point structure identifies the x and
y values of the upper corner of your form. Type
the following code within the public class
Form:System.Windows.Forms.Form class.
TYPE THIS: RESULT:
private void InitializeComponent ()
{ The upper-left corner
this.components = new System.ComponentModel.Container () B
this.Size = new System.Drawing.Size(100,100); > of th_e form is placed at
this.Text = "MyForm"; 15 pixels from the left
this.Location = new System.Drawing.Point (15,15); and 15 pixels from the
! top of the screen,
respectively.
S
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the drop-down list.

The StartPosition property
now displays CenterScreen

for its value.
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CHANGE FORM PROPERTIES

hen you create a new form, the Properties
window contains a list of properties in a table that
you can use to change the form properties.

Changing form properties let you customize the form to
your liking.

If you add a control or other feature to a form and click that
control or feature, then the Properties window will display
the properties for that control or feature. The Properties
window displays all sorts of information that you can either
change or view depending on the property.

The Properties window organizes the information into
various categories, such as Appearance for different

appearance attributes such as background color. Those
category names can open and close if you click the small
expansion/retraction button to the left of the category
name just as you do when you open directory information
in Windows Explorer.

Some attributes contain expansion buttons that indicate
that you can set attributes within that attribute. When you
click the expansion button, the subattributes will appear in
the table. When you click one of the attributes, you can
select from a drop-down menu list or enter the value in the
table. After you enter the value, the table will reflect your
changes.

CHANGE FORM PROPERTIES
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Kl Click Start & Programs =

Microsoft Visual Studio .NET

7.0 = Microsoft Visual Studio
.NET 7.0.

—H Click New Project.

E3 Type a name for the file.
—H click OK.

B The New Project window
appears.

—E] Click the Windows
Application icon in the
Templates pane.
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You can set the maximum and minimum sizes of
your form so when the user shrinks or enlarges
the form it will only shrink and enlarge to a
certain size. For example, you may want the user
to shrink a form only to the width of its widest
text box. Type the following code with the public
class Form: System.Windows .Forms .Form.

RESU

private void InitializeComponent ()
{

this.components = new System.ComponentModel.Container ()
this.Size = new System.Drawing.Size(100,100);
this.Text = "MyForm";

this.MaximumSize = new System.Drawing.Size (400,400);

This code can
maximize the form size
to as high as 400 pixels
wide by 400 pixels

high.
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[ Click the Properties
window.

—d Scroll down the property
list until you reach the Text
field.

1 Double-click the Form1
text to the right of the Text
field.

—E Type NewForm.
m Press Enter.

M Your new form name
appears in the form title bar.
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CREATE A TRANSPARENT FORM

f you design a C# program for use with Windows 2000 You set the form opacity level by setting the Opacity
I Server or Professional, then you can control the opacity property in the Properties window. The opacity level ranges
of the form. Windows 2000 lets you determine how from 0% completely transparent to 100% completely
transparent or how solid the form appears on your screen. opaque. The two digits after the decimal point represent
the percentage of form opacity. After you set the opacity
A less opaque, or solid, form on your screen is very useful if property, the form becomes more or less opaque
you want to have a form that is not currently selected in the depending on your setting. The default opacity setting is
background so users will know that they cannot use that 100%.
form. You may also want to keep a form completely
transparent to the user so you can keep the form within If your program users do not use a version of Windows
that space so other elements do not infringe upon that 2000, then the Opacity property will not apply, and the
space. form will appear on the user’s screen as completely
opaque.

CREATE A TRANSPARENT FORM '
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—1 Type a name for the file.
—H Click OK.

H Click New Project.

B The New Project window
appears.
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4 N\
Amm If your run you program on a computer
il running Windows 2000 or later, you can set the
opacity of your form to make the form more
transparent. Making your form less opaque
can let the user know that the form is inactive,
or you can hide the form from the user by
making the form completely transparent. Type
the following code with the public class
Form: System.Windows.Forms.Form.
TYPE THIS: RESULT:
private void InitializeComponent ()
{ The form opacity is set
this.components = new System.ComponentModel.Container () _
this.Size = new System.Drawing.Size(100,100); > to 80 percent_ d 109
this.Text = "MyForm"; percent opacity level is
this.Opacity = 0.8; 1 — which results in a
’ somewhat faded form
on the screen.
\ 7
.
*%-Opacity - Microsoft Visual C#.NET [design] - Form1.cs [Desig . Opacity - Microsoft Visual C#£NET [design] - Formi.cs [Desig EES
Eile Edit ¥iew Project Build Debug Data Tools Window Help Eile Edit WYiew Project Build Debug Data Tools Window Help
e oMo R0 |50 n 2 deWE %, IR E N BRI =L
Start Page  Forml.cs [Design]l arx Start Page Forml.cs [Design]‘ ap = a X

Forml System Windc j
S L et | Lo
KeyPrevie: Falze -

Language (Default)
Localizable False

. : : : : : : B Window Style
A : : : : . : ControBor True >

HelpButtor False

Icon (Icon)
IsMdiCont False
MaximizeE True
Menu (rone)
MinimizeBe True

Form1 System\ﬂ/\ndtj
(] 5 [[B] # |
KeyPrevie: False =
Language (Default)
Localizable False
= Window Style
ContrelBo> True
HelpButtor False
Teon E (Icon)
IsMdiCont. False
MaxirnizeE True
Mer (none)
MinirmizeBe True
80%|

ShowlnTa True

Opacity
Deterrrines how opadue
or transparent the ...

ShowInTa True

Opacity
Deterrmines how opaque
or ransparent the ...

Ready | | Ready

Astart||[@2 Opacity - M... /3 12:00 PM start|| [z Opacity - M...

EZ3 12:00 PM

—E Type the Opacity —M The new Opacity
percentage and press Enter. percentage appears in
bold type.

M If you run your program in
Windows 2000, the form
appears at 80 percent
opacity.

El save the program as the
filename.
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C#

AN INTRODUCTION TO WEB
FORMS AND CONTROLS

The Net Platform

The .NET platform provides the ASP.NET Framework for
building user interfaces for Web applications. Even
though ASPNET is a totally new framework, you may
find ASP.NET applications easy to develop due to many
of the transferable skills that come from development
with ASP applications. ASP.NET runs on the same
platform that ASP applications run on today, Windows
2000 and Internet Information Server (lIS) 5.0. ASPNET
applications uses Web Forms as the primary file type,
which have an extension of .aspx. IS processes this

file type through a special Internet Server Application
Program Interface (ISAPI) filter that handles the
requested Web Form. Web Forms are a close relative to
ASP (Active Server Page) pages. The server-side
processing in ASP.NET applications exposes to you a
vast amount of information that ASP hides and makes
available only if you program in C++ for ISAPI
extensions and filters. Even though the information is
exposed, you are able to use some of the shortcuts that
are available with ASP applications.

Web Form Controls

When building Web Forms, you choose from two
classifications of controls: The Web Server Controls,
which resides in the System.Web.UI.WebControls
namespace, and the HTML Controls, which are in the
namespace System.Web.UI.HtmlControls. The
HTML Controls directly map to standard HTML tags,
which all browsers support. For example, the
HTMLButton class maps to a button html tag. The Web
Server Controls are more abstract classes whose object
model does not necessarily reflect HTML syntax. They
include most standard HTML tags and extend them with
controls that implement the use of multiple HTML tags
to render the control. For example, the DataGrid Class
can generate table tags, anchor tags, and/or button tags,
depending on how it is configured in design time. Using
Web Server Controls requires you to use the asp
namespace inside of the Web Form. For example, the
Button Web server control has the following syntax
inside of the Web Form: <ASP : BUTTON
ID="cmdContinue" TEXT="Continue"
onClick="Button_OnClick"

RUNAT="Server"/>. Compare this to the definition

the equivalent HTML control has as well as to the
equivalent standard HTML tag:

HTML Control: <input type=submit
value="Enter"ID="cmd Continue
OnServerClick="Submit_Click"
runat=server>.

Standard HTML tag: <input type=submit
value="Enter" ID="cmdContinue
OnServerClick="Submit_Click">.

The main difference between the Web Server and
HTML Controls is that the element on the Web Form
has a runat="server" attribute. This attribute allows
for capabilities that are present in server-side code. The
main difference between the Web Server Controls and
HTML Controls is the namespace provided for the Web
Server Controls (asp:).

This chapter gives you a quick overview of ASP.NET
programming. You can read the book ASPNET: Your
visual blueprint for creating Web applications on the
.NET framework (Hungry Minds, Inc., 2001), if you want
to dig into further details of Web development with
ASP.NET.
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PROGRAMMING WEB APPLICATIONS

Separation of User Interface and User Services

ASP.NET applications give you the ability to separate
user interface code and your user services code. The
user interface code, which is your HTML tags, typically
requires different skills than a developer that is
responsible for user services code, the code that
supports your user interface and runs on the Web
server. This separation of code is a welcomed change to
development of Web applications on the Microsoft
platform; having this code seperation promotes more of
the service-based model that Microsoft supports. This
code separation also yields a programming style in
ASP.NET applications that is better-structured code
compared to the ASP style of programming.

The standard type of page that you develop on an
ASP.NET application is a Web Form. Web Forms in
ASPNET applications consist of two files. One file holds
the HTML, or presentation, and has the .aspx extension.
The other file, which contains the user services code, is
the code-behind page. If you program in C# for the
code-behind page, your page has an extension of .cs
(but if you are developing in Visual Studio .NET, the
extension is aspx. cs). This code-behind page holds
the code that needs to run on the Web server or
application server. The language that runs in the code-
behind page needs to be a compliant .NET language,
such as C#. The following page directive at the top of
the .aspx page associates these two pages, where
WebFormName is the name of the .aspx page and
ApplicationName is the name of the virtual directory:

<%@ Page language="c#"
Codebehind=" WebFormName.aspx.cs"
AutoEventWireup="false"

%>

Inherits="ApplicationName.WebFormName"

The code in a code-behind page follows object-
oriented programming (OOP) concepts, where code is
implemented within an event handler and the code
within this handler accesses objects through their
properties, fields, and methods. These objects can be
elements on the Web Form or class libraries. In ASP
code, programmers are responsible for all of this,
except the event handling is not there. With the
absence of event handling, the style of server-side ASP
was procedural coding versus OOP.

In current ASP development, you are limited to VBScript
and JScript for server-side code. Using these scripting
languages for server-side code has its limitations (such
as error handling, data types, and event handling).
Having first-class languages such as VB and C#, as the
server-side code for an .aspx page yields more
programming power and better structured code. To
interact with the .aspx page, you can inherite the Page
class of the System.Web.UI namespace on the code-
behind page. The Page class exposes some familiar
objects that are common in ASP development today
(such as Response, Request, Application,
Session, and Server) and implements some common
events that VB programmers are accustomed to using
(such as Page_Load, Page_Unload, and Page_Init).

Web Forms

Web Forms are the primary file type used in ASPNET to
create Web pages. Web Forms have an extension of .aspx.
These pages are the next generation pages to ASP pages
that are created in ASP applications. Web Forms are more

sophisticated than the earlier asp pages found in ASP
applications. Web Forms offer new capabilities such as
separation of code from presentaion, the availability of a
vast array of controls that are provided by the framework,
and the capability of creating your own controls.
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CREATE AN ASP.NET WEB SITE

ASP applications. ASP.NET applications are supported
on the IIS Web server. ASP.NET pages require
preprocessing by the aspnet_iaspi.dll.

3 SP.NET applications can run on the same platform as

Similar to creating an ASP site, when you create a Web site
for ASP.NET, you need a virtual directory configured as an
application. ASP.NET applications are supported on
Windows 2000 and Windows NT 4 with Service Pack 6a,
with the exception of using Web Services. Web Services are
supported on all platforms supported by the Microsoft .NET
Framework SDK, except Windows 95. The Microsoft .NET
Framework SDK is supported on Windows 2000,

Windows NT 4 with Service Pack 6a, Windows Me,
Windows 98, Windows 98 SE, and Windows 95.

AIl ASP.NET applications that you configure in a virtual
directory have a special icon that is assigned in the IIS
Microsoft Management Console, or MMC. This icon is
different than the standard icon for a virtual directory that is
not an application or just a subdirectory of the root Web site.
An icon that is configured as a virtual directory looks like an
open package versus a standard folder icon that you see in
Windows Explorer. You can go into the 1IS MMC to configure
the site or just let VS .NET take care of this for you.

CREATE AN ASPNET WEB SITE
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(1] Open Visual Studio.

H Click File & New =
Project.

B The New Project window
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—B Click Visual C# Projects
for the Project Type.

I Click the Empty Web
Project icon for the Templates
pane.

E 1ype a name for your
Web application.

3 Click [ to select
http://localhost for
your location.

i Click OK.



PROGRAMMING WEB APPLICATIONS

A

You can easily trace the
execution of code in ASPNET
by placing the Trace attribute

<%@ Page Trace="true" %>

in the @Page directive. If you
desire to trace the entire
application, you can change the
web.config file. You search for
the trace tag in the web.config
file. Make sure both enabled
and pageOutput attributes are
set to true. The output tracing
gives details on the page
request, execution time for
page process, control
sequence, cookie information,
headers, and server variables.

RESULT:

Information, Cookies
Collection, Headers
Collection, and Server

the form of tables.

|<

The Request Details, Trace

Variables are displayed at the
bottom of your aspx page in

**.. Microsoft Development Environment [design]
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—Ml The Create New Web
dialog box indicates that the
new Web application is being
created.

—ll The project is created on
http://localhost. You
can use this project to create
a Web site.

219




CREATE A WEB FORM

he majority of your ASP.NET application consists of

Web Forms and their corresponding code-behind files.

Web Forms give you the flexibility of separating code
from presentation, which promotes better structured code
that is easier to develop and maintain.

To create a Web Form, you add an .aspx page to an
existing site. See page 218 for details on creating a new

Visual Basic, the extension is aspx.vb. Note that the aspx
part of the extension is optional.

Implementing the server-side code that supports your Web
page can be done either with <script> blocks in your
HTML or with code-behind pages. Using code-behind
pages allows for cleaner separation of code. Either way, you
will create event handlers that contain the implementation
of the code necessary to make your page functional. For

Web site. When you implement server-side code for the
.aspx page, you create an aspx.cs page to house the
code-behind page. The extension of this file ends with . cs,
which indicates that you programmed the code in the
code-behind page in C#. If you implemented the page with

example, you can use the Page_Load event to initialize
controls on your Web Form. This is similar to the
Form_Load event that is used in VB forms development.

CREATE A WEB FORM

¢, VigualCSharpBlueprint - Microsoft Visual CH.MET [design]
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New

by clicking File => Add
Item from the Visual

Studio Menu.

to select a Category.

—n Click Web Form to select
a Template.

B A Web page with a Web
Form appears in Design
mode.

= 5| Type a name for the Web
Form with an .aspx extension.




PROGRAMMING WEB APPLICATIONS

N
EX{E& When developing Web Forms, you can implement server-side code in two ways. The first
implementation, well supported in VS .NET, involves creating an additional code-behind page containing
an extension of . cs. The second implementation is embedding a server-side <script> tag.
Example:
<html>
<script language="C#" runat="server">
void Submit_Click(object sender, EventArgs e) {
if (txtName.Value == "RobertPhillips" &
txtPwd.Value == "pharmacist")
spnMessage.InnerHtml = "You are authenticated!";
else
spnMessage.InnerHtml = "Login Failed!";
}
</script>
<body> <form method=post runat=server>
<h3>Enter Name: <input id="txtName" type=text size=40 runat=server>
<h3>Enter Password: <input id="txtPwd" type=password size=40 runat=server>
<input type=submit value="Enter" OnServerClick="Submit_Click" runat=server>
<hl><span id="spnMessage" runat=server> </span></hl>
</form></body></html>
\ J
% VisualCSharpBlueprint - Microsoft Visual CIE.NET [design] - CieateWebFoim asp NEIES % VisualCSharpBlueprint - Microsoft Visual CH.NET [design] - Preview - hitp:/floe NEIES
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HTML - - HTML - Createhw/ebFom. asps
(T Tk Forier | - Rl X Pointer o
— & vorn gose B A
1 Button | Build and Browse 1 Button
£ Resel Button : Browse With,., > £ Reset Button
il &y Submit Button Br #1 Submit Button
Jebl Text Field % [a6i Teut Field
Test drea Test drea
B File Field SERSTEREIS EEi File Field
[+ Password Field Exclude From Project [ Password Field
¥ Checkbox & ¥ Checkbox
& Fadio Button Copy & Fiadio Button
=t/ Hidden K Delete izt Hidden
General ﬂ SRR General ﬂ
Ereinn HTML | BERETD | » Cipboard Ring =1 |ay | »
Iters] Saved I Bropetties Ready I I
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) View = Solution Explorer Preview window.
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display the HTML controls.
. — Right-click the filename
_bgttDOL.Jblﬁ]_dfk ltlse Label in the Solutions Explorer
ni o . .
Loy i Wi eralloen window and choose Build
and Browse. 221

—ll A label control appears.




ADD SERVER CONTROLS TO A WEB FORM

he power of Web Forms comes into play when you

start leveraging the built-in capabilities of server

controls. Server controls have rich capabilities that are
typically available only in Win32-based applications or what
would be available in ActiveX controls.

For rich user interfaces, you can either write very
complicated DHTML or use ActiveX controls. Natively, only
Internet Explorer is an ActiveX container; therefore, it is not
widely accepted in Web development, leaving a wide gap in
capabilities between the user interface richness in Win32
applications versus Web applications. To address this gap,
ASP.NET applications provide Web server controls. Server
controls send standard HTML to the client versus an

embeded object that requires special browser or operating
system runtime capabilities to host the object. You can
configure server controls through their attributes or server-
side code.

After you add a server control to a Web Form, you have
several ways to configure the control. With the simplest
standard input controls — for example, the TextBox, Button,
and CheckBox — you use the Properties window typically
docked in the lower-right hand side of your VS integrated
development environment (IDE). For more sophisticated
server-side controls, you can configure advanced options in
the Property Builder or Auto Format dialog boxes.

ADD SERVER CONTROLS TO A WEB FORM
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H Click the Web Forms tab
to display the server controls.

—ﬂ Double-click Button in
the Toolbox.

Kl Add a new Web Form to
your Web project.

Note: See page 220 for more
information on adding a Web Form.

E Click View = Toolbox to
view the Toolbox panel.

—ll A button appears on the
form.

222

Right-click the Button
control and select Properties.




PROGRAMMING WEB APPLICATIONS

e N
App;ly The following example demonstrates the use of the Panel
ﬁ Web server control, which is useful for pages that view
different content based on the state of the page. To get
the full code sample, see the companion CD-ROM.
TYPETHIS: RESULT:
<SCRIPT LANGUAGE="C#" RUNAT="Server"> - 5
void cmdDescription_Click(object Source, EventArgs e) The re'sultlng pan(::l that is
{ show is rendered in the
if (pnlDescription.Visible == true) following <div> tag:
{
pnlDescr:!.pt:!.on.Visible = false; o <div id="pnlDescription"
cmdDescription.Text = "Show Photo Description";
) > style="background-
else color:SkyBlue;height:
{ NGl . .n
pnlDescription.Visible = true; 50px;width:300px; ">
dDescription.Text = "Hide Photo Description"; . L
) crebescrIpion. e Tae Fhore mescriptien Here is where the description
} displays:
</SCRIPT>
</div>
. J

!
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B The Properties window
appears.

= 6 | Change the Text value
for the button to Click Me.

ﬂ Build and browse the
Web page.

Note: See page 220 for more
information on building and
browsing a Web page.

—ll The Web page appears
with the Button server control
in the Preview window.
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RESPOND TO AN EVENT IN
SERVER-SIDE CONTROLS

interaction with your Web Form. Some common

events available to program are mouse clicks on
buttons, or the mouse moving over text. Using event
handlers, a common object-oriented programming practice,
creates a more efficient programming model. This model
only executes code when the corresponding event fires for
the handler. Without this model, you must use procedural
style coding, which evaluates code from top to bottom and
requires you to run code to determine if you should call a
procedure.

You can implement event handlers to respond to user

You can implement event handlers in the code-behind
pages. To create an event handler in the code-behind page,
you need to assign a programmatic id to the server-side
control. You do this giving a value for the 14 attribute on
the HTML tag for the server-side control.

ASP.NET uses the id for the control with the event name to
construct the event handler. For example, a server control
with id = "cmdTest" needs an event handler called
cmdTest_Click() to respond to a user clicking a Button
server control. Inside this handler or procedure,

you implement code that needs to run in response to the
event firing.

RESPOND TO AN EVENT IN SERVER-SIDE CONTROLS
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E1 pouble-click the Button

E Add a TextBox control to
the Web page.

KB Add a new Web Form to
your Web project.

Note: See page 222 for more
information on adding server
controls to a Web Form.

Note: See page 220 for more
information on adding a Web Form.
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—B Add a Button control to

the Web page. server control.



PROGRAMMING WEB APPLICATIONS

A

TYPETHIS:

<html>

<head>

</head>

<body>

<form runat="Server">
<P/>

</form>
</body>
</html>

You can create a code-behind page that responds to an event using the following bare bones of
implementation. This is hand-crafted code and not the automatically generated code that comes from
the VS .NET environment. You first create the . aspx page RespondToEvent_ai .aspx with the first
block of code. Next, you create the supporting code-behind page, RespondToEvent_ai.aspx.cs.
You then place both of these files into an existing ASP.NET site to receive the results into the Web page.

<%@ Page Inherits="RespondToEvent_ai" Src="RespondToEvent_ai.aspx.cs" %>

<asp:labelID="1blGreeting" runat="Server" />

RESULT:

A page that displays
the following:

Welcome to
MySharePhotoAlbum.
com

TYPETHIS:

using System;

using System.Web.UI;

using System.Web.UI.WebControls;

public class RespondToEvent_ai
public Label lblGreeting;

Page {

}

public void Page_Load(object Source, EventArgs e) {
1blGreeting.Text="Welcome to MySharePhotoAlbum.com";

J/
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Dore Il Il

B Build and browse the
Web page.

M The Buttonl Click
function is created.

—E Type Label1.Text =

"Click event fired" in the
Buttonl_Click function
to update the label when the
button is clicked.

Note: See page 220 for more
information on building and
browsing a Web page.

H Click the button.

—Hll The text box is updated to
indicate that the Click event
was fired.

B The Web page appears
with the TextBox and Button
controls in the Preview
window.
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READ AND CHANGE PROPERTIES
FROM OBJECTS ON A WEB FORM

from a user and send a custom response back to the

user based on their interaction. To create custom
responses on Web Forms, you can write code that produces
a response based on accessing the properties of the
controls on your Web Form. To construct code that
leverages object properties, you need an event handler. See
page 224 for how to create event handlers. Inside that
procedure, you have the ability to read and write to an
object property that is in the scope of the event hander
procedure.

To make a Web Form interactive, you must take input

Use of a property requires knowing the id of the tag that
describes the control. For example, a server-side button

control’s tag may look like <asp:TextBox id=
"txtFirstName" runat="server"></asp:TextBox>.
For this server-side control, you must program with the id
set to "txtFirstName". To write to a property on this
control, you create an expression with the form
object.property = value;.For example, you can set
a value for what displays in the text box with the expression
txtFirstName.Value = "Donna";.

To read a property from a control, you use the form
string sFirstName = txtFirstName.Value;.Note,
however, that sFirstName is a variable that holds the value
of the Value property of the TextBox control.

READ AND CHANGE PROPERTIES FROM OBJECTS ON A WEB FORM '

=l

*% VisualCSharpBlueprint - Microsoft Yisual CE.NET [design] - ReadingAndChangii

*% VisualCS harpBlueprint - Microsoft Yisual CE.NET [design] - ReadingAndChangii TS|

E] Add a Button control to
the Web page.

3 Add an image control to
the Web page.

KB Add a new Web Form to
your Web project.

Note: See page 220 for more
information on adding a Web Form.

] Add a DropDownList
control to the Web page.

Note: See page 222 for more
information on adding server
controls to a Web Form.

1 Click the HTML page tab
to view the HTML.
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Ed Add several <vistTtem>
tags to add options for the
DropDownlList control.

B In Design view, double-
click the Button control.

—E Add the ImageUrl attribute
to the Image control and set
the attribute equal to the
picture you want to initially
display.

Note: You may need to copy the
images directory from the CD-ROM
to the working directory.
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You can read properties on one control to determine what the
value on another control should be. This code reads the Checked
property on a radio button to determine what the SelectionMode
property should be on a calendar Web server control. To get the full
code sample, see the companion CD-ROM.

A

<SCRIPT LANGUAGE="C#" RUNAT="Server">
void SubmitBtn Click(Object Sender, EventArgs e) A calendar control that

¢ you can change the

if (Day.Checked) { . g
calPhoto.SelectionMode = CalendarSelectionMode.Day; } selection mode Wlth,
making the desired

else if (DayWeek.Checked) {
calPhoto.SelectionMode CalendarSelectionMode.DayWeek; } 3
selection and
resubmitting the page.

else if (DayWeekMonth.Checked) {
calPhoto.SelectionMode CalendarSelectionMode.DayWeekMonth; }

else if (None.Checked) ({
calPhoto.SelectionMode = CalendarSelectionMode.None; }
}
</SCRIPT>
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B The click event handler Note: Server.MapPath is used here M The preview page opens & Click the button.
for the button is created for to translate the physical path to the displaying the initial image. .
. . —ll The preview page appears
you. images directory (for example,

Y Set the ImageUrl
property for image control to
the selected item’s value in
the drop-down list box.

c:\inetoub\wwwroot\VisualCSharp
Blueprint\images).

m Build and browse the
Web page.

8 Click to select another with the selected image.
image from the drop-down

list.
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USING SERVER-SIDE COMPONENTS

ON WEB FORMS

common programing problems that are needed to

enable your ASP.NET applications. If you do not
leverage the server-side components, you will either write
your own custom server-side components or buy a third-
party component.

Sever-side components can provide solutions to

Server-side components enable you to extend the
capabilities of ASPNET Web Forms to utilize any services
that run on the .NET platform. These services can include
asynchronous messaging (System.Messaging), file sytem
1/0 and browsing (System. I0), using and creating XML
documents (System.XML), accessing data (System.Data),
and troubleshooting your application
(System.Diagnostics). This list only gives a few

capabilities of the .NET Framework Class Library, which
contains hundreds of classes.

To leverage a server-side component that is part of the .NET
Framework, you need to access the namespace that
contains the .NET Framework class. For example, the
Framework class that allows file access is Sytem. I0. To
programmatically access this, you place the following at the
top of the code-behind page: using System.IO;. After
you import this namespace, you can create objects from
classes that are part of this namespace. For example, you
can create a DirectoryInfo object with the code
DirectoryInfo dir = new DirectoryInfo(".");
and retrieve a list of all files in a specified directory using
the GetFiles method.

USING SERVER-SIDE COMPONENTS ON WEB FORMS
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private void Page_Load{object sgnder, Systemn EventArgs e)
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—B Add a button control to
the Web page.

Kl Add a new Web Form to
your Web project.

Note: See page 222 for more
information on adding server
controls to a Web Form.

—n Double-click the Button
server control.

Note: See page 220 for more
information on adding a Web Form.

—E Add a ListBox control to
the Web page.
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B The click event handler
for the button is created for
you.

Note: You may need to copy the
images directory from the CD-ROM
fo the working directory.

—E Create a variable of
DirectoryInfo type and
initialize it with the location
of the images directory.

3 Use a foreach loop to
loop through all of the JPEG
files.

—E Read the name, size, and
creation time properties of the
file into variables.




PROGRAMMING WEB APPLICATIONS

¥ You can use the HTTPRequest object from
ASP.NET’s Framework to get to information from
a user request.

TYPETHIS:

<%@ Page language="c#"%>

<html> A page lists all the
jﬁ:ﬁg) details of the Server
<body> Variables in the
<form method="post" runat="server"> HTTPRequest object.
<%
HttpRequest oRequest; >

oRequest = this.Request;

foreach (string sRequest in oRequest.ServerVariables)

{
Response.Write(sRequest + " = " +
oRequest.ServerVariables[sRequest] + "<br>");
}
%>
</form>
</body>
</html>
S A
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INTRODUCING DATA ACCESS WITH ADO.NET

of data access. Data access in the .NET Framework

is simplified for you through the ADO.NET
Framework classes. These classes are found in
System.Data namespace, which has two major
namespaces: one for SQL Server data stores and another
for data stores that can be accessed through OLE DB.

Most production-grade applications need some form

The SQL Server .NET Data Provider classes come from the
System.Data.SglClient namespace. The SQL Server
.NET Data Provider uses its own protocol to communicate
with SQL Server. The provider is lightweight and performs
well, accessing a SQL Server data source directly without
adding an OLE DB or Open Database Connectivity (ODBC)
layer. When you need to work with other database besides
Microsoft SQL Server, you should use the OLE DB .NET
Data Provider, which you can find in the
System.Data.OleDb namespace.

CONNECTION

If you are familiar with ADO, you may notice some
similaries when accessing data in C# with ADO.NET. The
Connection and Command objects, for example, have
almost identical properties and methods. The brand new
part in ADO.NET is in the area of reading and persisting
records of data. In the days of ADO, Recordsets transported
returned data from a SQL database; however, in ADO.NET,
the Recordset is gone, replaced by things like the Dataset,
DataReader, DataTables, and DataViews.

To orient you to ADO.NET’s new object model, these pages
outline a few key members of the ADO.NET classes
(System.Data namespace). Because both the
System.Data.SglClient and System.Data.0OleDb
implement most of the same base classes, the examples
reflect the perspective of only one of the providers,
SglClient.

SQLCONNECTION KEY PROPERTIES AND METHODS

Connections are the starting point to your data access and determine how you connect to the data store. You need
to set properties, like ConnectionString, to establish communications to your data store.

PROPERTY

ConnectionString

DESCRIPTION

(read/write) string used to open a SQL Server database

ConnectionTimeout

(read) maximum time allowed for a connection attempt

METHOD

Database (read) name of the current (or soon to be) connected database
DataSource (read) name of SQL Server instance to connect to

ServerVersion (read) string that identifies version of the connected SQL Server instance
State (read) current state of the connection

DESCRIPTION

BeginTransaction (overloaded) begins a database transaction

ChangeDatabase changes the current database for an open SglConnection

Close closes the connection to the database

CreateCommand creates and returns a SglCommand object associated with the
SglConnection

Open opens a database connection with the property settings specified by the

ConnectionString
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COMMAND

ACCESSING DATA WITH C# AND ADO.NET

PROPERTY

ADO.NET commands are important for stored procedures and running SQL Statements.
SQLCOMMAND KEY PROPERTIES AND METHODS

DESCRIPTION

METHOD

CommandText (read/write) the T-SQL statement or stored procedure to execute at the data source
CommandTimeout (read/write) maximum time allowed for a command execution attempt
CommandType (read/write) a value indicating how the CommandText property is to be interpreted
Connection (read/write) the SglConnection used by this instance of the SglCommand
Parameters (read) the SglParameterCollection

Transaction (read/write) the transaction in which the SglCommand executes

DESCRIPTION

Cancel cancels the execution of a SglCommand

CreateParameter creates a new instance of a SglParameter object

ExecuteNonQuery executes a T-SQL statement against the connection and returns the number of
rows affected

ExecuteReader (overloaded) sends the CommandText to the connection and builds a SglDataReader

ExecuteScalar executes the query, and returns the first column of the first row in the resultset
returned by the query

ExecuteXmlReader sends the CommandText to the connection and builds an Xm1Reader object

Prepare creates a prepared version of the command on an instance of SQL Server

DATA ADAPTER

updates can occur.

PROPERTY

AcceptChangesDuringFill

A DataAdapter is the object that bridges between the source data and the DataSet object so retrieve and

DATAADAPTER KEY PROPERTIES AND METHODS

DESCRIPTION

(read/write) a value indicating whether AcceptChanges is called on a DataRow
after it is added to the DataTable

TableMappings

METHOD

(read) a collection that provides the master mapping between a source table and a
DataTable

DESCRIPTION

Fill adds or refreshes rows in the DataSet to match those in the data source using
the DataSet name, and creates a DataTable named "Table"
FillSchema adds a DataTable named "Table" to the specified DataSet and configures the

schema to match that in the data source based on the specified SchemaType

GetFillParameters

retrieves the parameters set by the user when executing a SQL select statement

Update

Calls the respective insert, update, or delete statements for respective action
in the specified DataSet from a DataTable named "Table"
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DISPLAY DATA WITH THE

DATAGRID CONTROL

build tables containing data. One of the advantages of

using the DataGrid Web Server Control is not having
to manually construct the table. Because you will bind
DataGrid control to data, you do not have to
programmatically loop through Datasets and other data
structure types, nor write out table tags, formatting, and
data field values as you hit each record in the data storage.

You can use the DataGrid Web Server Control to

The process of binding to a DataGrid is quite simple. First
you must retrieve a data source. Then you assign that data

source to the DataSource property of the DataGrid
control. Lastly, you call the DataBind method of the
DataGrid control.

The data source for the DataGrid control will most likely
be a database, but the control is not restricted to binding to
only traditional database stores. For example, ADO.NET
data structures can be built from other providers like
Exchange, WebDav, and Active Directory. Also, any lists
derived from ICollection can also be used as a data
source.

DISPLAY DATA WITH THE DATAGRID CONTROL
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Kl Add a new Web form to Note: See page 222 for more
your Web project. information on adding server
controls to a Web form.

Note: See page 220 for more
information on adding a Web —E] Double-click on the page.
form.

—E Add a DataGrid control
to the Web page.

M The form's code-behind H Add a SglDataAdapter
page appears with the variable and initialize with a
Page_Load event handler. valid select statement.

Y Add a SglConnection
variable and initialize with a
valid connection string to
your database.
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The DataGrid Web Server Control has paging capabilities that
are used to display a result into multiple navigable pages.
When the page index changes, the CurrentPageIndex
attribute on the DataGrid needs to be set.

A

<SCRIPT language="C#" runat="server">
void Page Load(object sender, System.EventArgs e) {
if (!IsPostBack)
BindData(); }
void Grid_Change (Object sender,
DataGridPageChangedEventArgs e) {
dgdTitles.CurrentPageIndex = e.NewPageIndex;
BindData(); }
void BindData() {
SglConnection cnPubs = new SglConnection (
"server=(local) ;uid=sa;pwd=;database=pubs") ;
SglDataAdapter daTitles = new SglDataAdapter (
"select title, notes, price, pubdate "
+ "from titles", cnPubs);
DataSet dsTitles = new DataSet();
daTitles.Fill (dsTitles, "titles");
dgdTitles.DataSource=
dsTitles.Tables["titles"].DefaultView;
dgdTitles.DataBind(); }
</SCRIPT>

An HTML page with an
HTML table containing
all rows in the titles
table for the specified

columns.
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| i ) Straight Talk Abous Annotated analysis of what computers can 6/22/1991
_ - | Computers do for you: a no-hype gmde for the criical  19.58 12:00:00 AM
|dng\t\es.DataSourcezdsﬂtles Tables["titles"] DefaultView, P user
|dng\t\e5.DataBmd()‘| Silicon Valley Favorite recipes for quick, easy, and elegant 19.99 691991
Gastronomic Treats meals TT12:00:00 AN
| } The Gourmet Traditional French gourmet recipes adapted 99 G6I18/1%91 .
Rsady 1 | Lnaz Col 23 Ch 25 || |ns Done I 1

—ll The data returned from the
select statement is
displayed in the DataGrid.

B Build and browse the
Web page.

—B Add a DataSet variable
and use the Fill method of
the DataAdapter to

populate the Dataset. Note: See page 220 for more

information on building and
browsing a Web page.

—ﬂ Set the DataSource
property for the data grid to
the DataSet created and
use the DataBind method to
bind the DataGrid.
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Controls that you have available in the ASP.NET

The DataGrid control is one of the richest Web Server
framework.

To access the majority of the DataGrid control’s features,
open the Property Builder dialog box. You can choose from
among five views: General, Columns, Paging, Format, and
Borders. The Property Builder dialog box is essentially a
fancy user interface to the Properties dialog box, which is
used for configuring all controls. Due to the DataGrid
control having so many built-in features, the Property
Builder dialog box comes in handy for quick configurations.

Another way you can configure the DataGrid control is
the AutoFormat dialog box. The AutoFormat dialog window

is very similar to the auto format capabilities found for
tables in Microsoft Word and Excel. The AutoFormat dialog

box is a very quick way to format the grid, but you are stuck

with a predetermined list of styles.

Both the Property Builder and Auto Format dialog boxes
are available in the pop-up menu for the DataGrid;

you can access the pop-up menu by right-clicking the
DataGrid. To familiarize yourself with the DataGrid
control’s capabilities, use both of these dialog boxes

and make changes to the settings provided. After

you make these changes, go to the HTML for the Web
form and notice the changes made to the asp:DataGrid
element in your Web form.

CONFIGURE THE DATAGRID CONTROL

*+; DataGrid - Microsoft Visual Ci# NET [design] - ConfigureD ataGrid aspx

z
x

I
h

2 DataGrid - Microsoft Visual CH#.NET [design] - ConfigureD ataGrid asps |

234 grid to a data set.

Fle Edt Wew FProject Buld Debug Format Table Insert Frames Tools ‘Window  Help Fle Edt Vew Project Buld Dsbug For v window  Help
s | ] v sulacl===1 @ - D, ulag==="
2‘? rid aspe | DisplayDiataGrid. aspe.cs | Preview - hitp: /loca... /DisplayD ataGrid. azpe CnnfiguleDalaGlid.a:pxl 4rx g § rid. aspx | DisplayD atalirid aspr.cs | Preview - bt Copr uleDataElid.a:pxl 4r X E
(F‘:. E il % (i Og o R Paste - %
12_ Column( Columnl Column2 - 13_ Column0 Column1 Col Paste 28 HTHL 2
] abc abc abc 9 ] abc abc abc % o - o
g abc abc abc E’ g abc abc abc = E’
g abc abc abc z g abc abc abc g
abc abc abc g > abc abc abc ED-E
abc abc abc = Dabc abc abc =
abc abc abc ‘§n abc abc abc |4 Wiewin Browser (§n
abc abc abc = abc abc abc =
abc abc abc - - abc abc abc Wiew Code -
abc abc abc abc abc abc Synchronize Document Qutline
abc abc abc ahr ahr ahr I A
abc abc abc abc abc abc Property Builder ..
3601-X fg|205_p6.2ps a
E |
[ e JB AL | [ o J b |
Fieady Ir I Ready Praperties
Kl Add a new Web form to Note: See page 222 for more 1 Right-click the data grid
your Web project. information on adding server and select AutoFormat from
nirols to a Web form. the pop-up menu that
Note: See page 220 for more controls to a Web fo pop-up
q q q A appears.
information on adding a Web ] Bind the DataGrid
form. control to a data set.
A Add a DataGrid control  Note: See page 232 for more
to the Web page. information on binding a data
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You can take the code from the Apply It on
page 233 one step further by adding sorting
to the columns. To implement sorting, set the
AllowSorting attribute on the DataGrid tag
equal to true and map the OnSortCommand to
an event handler. When a sort request is made, a
page level variable (SortExpression) is updated
based on the column that was selected.

Example:

string SortExpression = "";

void Grid_Change (Object sender,
DataGridPageChangedEventArgs e) {
dgdTitles.CurrentPageIndex = e.NewPageIndex;
BindData(); }

void Sort_Grid(Object sender,

DataGridSortCommandEventArgs e) {

SortExpression = e.SortExpression.ToString() ;
BindData(); }

void BindData() {
if

oy
"title";

(SortExpression ==

SortExpression =

SglConnection cnPubs = new SglConnection (

"server=(local) ;uid=sa;pwd=;database=pubs") ;
SglDataAdapter daTitles =

"select title, notes, price, pubdate from "

new SglDataAdapter (

+ "titles order by " + SortExpression,

cnPubs) ;
// Use this Data Adapter for rebinding. }

. DataGnd - Microsoft Visual C# NET [design] - - =1 ., DataGnd - Microsoft Visual CH NET [design] - Preview - http://localhost/DataG: =121 x|
Fle Edit Wiew Project Buld Debug Format Table Insert Frames Tools Window Help Fle Edit Wiew Project Buld Debug Tools ‘Window Help
’3 - -] e roulag|= » = @[3 6 O G Ry telilocahostiDatacrid/configurebatact = | ¢ 4+ b | 45
' [iidasps | DisplayDataGrid. aspi.cs | Preview - hitp: locs. . /DisplayDatafird aspx | ConfigureDataGrid.aspe|  » X 2 § Fridasps DisplayDatsGrid.aspi oo | Preview - hitp: 2/.._qureDataGrid.aspx | Configurel) atafiid aspx AL
& -1 @ & mik
B Y E -
=8 Column0 S k< i i 2
g S oect & scheme Presio z title notes price |pubdate
a abe Remove AutoFomat - g a An overview g
= abc ool 1 H z of available g
=% olorful 5 =% ]
S abe Folarfl < Column 1 Column 2 E, S - database 7
= Colorful 4 [ HEEE =5 & = Busy g
abc =) \ systems with GI12/1991 )
Coloiful 5 e FEEH @ Ezecutive's . @
abe Database emphasis on | 12.99(12:00:00
Protessional 2 il b o N common AT b}
abc Protessional 3 it R = Guide - |
b Simple 1 FErE FrEE B ustiEss =
a0t Simple 2 =l a applications 3
abe Tlustrated.
abe Helpfil bints
abe Cooking with | on how to use
oK Cancel Help )
abi L Computers Four 591991
Surreptiious | electronic 11.85/12.00:00
Balance resources to AN
=l Sheets the best
@ | advntage r
Ready I I Done I I

M The AutoFormat dialog box
appears.

—E Click to select a scheme
for your data grid.

—E Click the OK button.

E Build and browse the
Web page.

Note: See page 220 for more
information on building and
browsing a Web page.

—l The data grid appears in
the preview window
formatted with the scheme
selected.
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INSERT DATA INTO A SQL DATABASE

namespace for inserting data into SQL databases. Using

the System.Data namespace allows you to insert into
any database with the same basic code. Switching to
another database usually only requires changing the
ConnectionString property on the database connection.

For .NET applications, you can use the System.Data

A simple way to get new data persisted into a SQL database
is by running a SQL insert statement. SQL insert
statements allow you to populate a database table with a
new row of data that is provided by your application. You
can collect new data from the user and dynamically build
out a SQL insert.

The basic process of running an insert statement is to first
acquire a Connection object so that you can
communicate to the database. The key to obtaining a
Connection object is to build a connection string that
contains the authentication, server, and data catalog
information (with other optional information). After a
connection is obtained, you can use the connection to
obtain a Command object. With the Command object, you
can set the CommandText property equal to the insert
statement. Then, you can execute the insert statement
using one of several execution options. The most likely
option to use is the ExecuteNonQuery.

INSERT DATA INTO A SQL DATABASE

25, InsertData - Microsoft Visual Cit. NET [design] - Sample.cs == ] 25, InsertData - Microsoft Visual Cif.NET [design] - Sample.cs= TS|
File Edit %ew Project Buld Debug Tools ‘window Help File Edt uew Project Build Debug JTools Window Help
§ Sample.cs | 40 x E—- § Sample.cs™ | irx &9
I‘?: IglgDalaAccess.lnsertData j Iﬁ‘Maln[] j ; I‘?: IglgDalaAccess.\nsertData j Ig’“Mam[] - ;
b= ; — 2 =1 %
5 B Using System: = 5 = namespace DatahAccess =
= Husing Systern Data. Salclient) e £ 8
g g g class InsertData g
o B namespace z T g
= { 3 = static void Main() s
class[InserDat: d 2 e
{ SqlConnection cnPubs =
static woid Main() new SgiCannection("server={local}uid=sa," +
{ "pwid =, database=pubs"),
1 String sinsertCmd = "INSERT INTO titles(title_id, " +
} "title, type, pub_id, price, advance, royalty, " +
} "yid_sales, notes, pubdate) VALUES(BU2222', " +
"Wisual UML', 'popular_comp', 1389, 4500, " +
"1000.00, 10, 1000, “our visual blueprint for designing " +
"software applications ', '2001-06-12 00:00:00 000"
_ }
B 1 =
ltem(s) Saved 1 | Ln13 Cal 1 Ch2 IIE ltem(s] Saved I ['Ln1g Col B2 Ch59 IRIEES

—E Rename the namespace
to DataAccess.

Kl Create a new console
application and open the
Class1.cs file.

3 Add an alias to the
System.Data.SglClient
namespace.

—ﬂ Rename the class name
to InsertData.

—E Add the Main function.
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¥ Add a SglConnection

I Add a string variable
for the insert command
and initialize the string with a
SQL statement that will add a
row to your table.

B Save the file.

variable and initialize the
variable with a connection
string to your database.
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s =\
Ele If you insert data with the same Example:
primary key more than once, // In the if block change the code to the following
you will violate a constraint in // (to capture exceptions like the primary key already
the pUbS database. If you are // exists, which will be the case if you run this
running a sample without proper // sample more than once) .
error handling, you will halt/kill
the application To degrade SglCommand cmdTitles = new SglCommand (sInsertCmd, cnPubs) ;
gracefully you should implement try
exception-handling code in the {
try/catch/finally blocks. cmdTitles.Connection.Open () ;
. cmdTitles.ExecuteNonQuery () ;
}
catch (Exception e)
{
Console.WriteLine (e.Message) ;
}
finally
{
cmdTitles.Connection.Close() ;
}
_ J
**4; InsertD ata - Microsoft Visual C# NET [design] - Sample es* TS| Program Files\C#\Chapterl 2\Code\nsertData\bin|
File Edt View Project Buld Dsbug Tools Window Help Pl Erit Your SQL was executed
§ | Sample.cs” | > x/@ b _—
8 |[2¢ Datatccess InsentData | [5%Main)) -] = Brogram [2024]
8 l :
o String sinsentCmd = "INSERT INTO titles(title_id, " + — = Sample.cs |
& "title, type, pub_id, price, advance, rayalty, " + Eﬂ
g wid sales, notes, pubdate) VALUES{BUI222' " + 5 58 Datshccssa
= "“isual UmL', 'popular_comp', 1389, 45.00," + g
= "1000.00, 10, 1000, "our visual blueprint for designing " + g 00:00.0C
"software applications ', 2001-06-12 00:00:00.000%"; . s
SqlCommand cmdTitles =
new SglComrand(sinsentCrmd, cnPubs cl
cmdTitles. Connechon. Opent), <
cmdTitles ExecuteNonQuery); <
crdTitles Connection Close(); q
[Console WriteLine[™our SQL was executed"];| executed
e O
}
Ly |
- Task.List - 1 Build E
[ Tosk it - 1 putde
Ready I | Lnzg Col€ Ch4 IBRIGE Ready

) Add a SglCommand
variable and use the string
with the insert command
and the connection created.

—m Open a connection,
execute the query, and close
the connection.

& Add a message to the
console about the SQL
statement being executed.

B Set a debug stop.

m Click F5 to save, build,
and run the console
application.

—l The message about the
SQL statement appears.
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namespace to update data in SQL databases. Using the

System.Data namespace puts a layer of abstraction
between your code and the data store’s API (Application
Programming Interface).

For .NET applications, you can use the System.Data

One way of updating data is by executing SQL update
statements. SQL update statements are typically built from
information the user provides. The current data that is in
the SQL database is retrieved and displayed to the user. The
user changes the values that need to be updated and then
submits the information for updating.

A basic update statement contains the destination table,
sets expressions, and includes an optional conditional

statement. The dynamic portions are the set expressions
and the conditional statement. The set expression specifies
which columns to update. The conditional statement
determines which rows in the table need to be updated.
Also, the conditional statement is typically based on the
primary key(s) of the table.

The steps of running an update statement are very similar
to running an insert statement, requiring a Connection
object and a Command object. Within the Command object
you set the CommandText property equal to the update
statement. At this point, you can execute the update
statement using ExecuteNonQuery. See page 240 for
further details on ExecuteNonQuery.

UPDATE DATA FROM A SQL DATABASE

5 UpdateData - Microsoft Visual C1LNET [design] - Sampleics Il = UpdateD ata - Microsoft Visual Ci.NET [design] - ample/cs= RS
file Edit ¥iew Project Buld Debug Took  Window Help File Edit Wiew Project Buld Debug  Tools  Window  Help
@ | ssmplecs | Sample.cs | 14rx Q 4 | Samplecs  Sample.cs® | 4rxa
i IggDataAccess.UpdateData j Ig‘Mam[] ﬂ ; I‘?: Igl;DalaAccess.UpdateDala j Ig‘Ma\n[] j ;
b8 — k= " =
5 B Using System: = 5 B Using System; =
£ Unsing Systerm Data SqiClient] e £ Lusing Systern Data SqlClient: |
S| |[Enamespacs[Datahccess| gﬂ = | [namespace DataAccess gn
i K o =
class[UpdateDatal . class UpdateData o
{ > {
static woid Maing} static woid Main()
{
| SglConnection cnPubs = newi SglCaonnection("server=(local),uid=sa;
1 |pwid=,database=pubs"};
}
1 String sUpdateCmd = "UPDATE authors SET zip = 30004 WHERE
au_id ="172-32-1176",
i
i
| - _
Itemfs) Saved I | tn1z Col 1 Ch2 [ |lns Item(s) Saved I [ 'n1z2 Col 24 Chas I ng
EB Create a new console —E] Rename the namespace 3 save the file. Y Add a string variable
application and open the to DataAccess. , for the update command
Class1.cs file. _E.Add aSqlConnection and initialize the string with a
—] Rename the class name  variable and initialize the SOL stat t that will
] Add an alias to the to UpdateData variable with a connection G suEhame T UL o
. p : . update a row to your table.
System.Data.SqlClient string to your database.

—E Add the Main function.

namespace.
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s A
Appjy This console application does the same work as the code
i| displayed in the screenshots of this section, but wraps it
’ inside a database transaction.
SglTransaction txPubs = cnPubs.BeginTransaction() ; X
cmdTitles.Transaction = txPubs; C:\>csc UpdateData_ai.cs
cmdTitles.ExecuteNonQuery () ; C:\> UpdateData_ai.exe
Console.WrJl.teLJ_.ne(”You ran the following:"); You ran the following SQI Statement:
Console.WriteLine (sUpdateCmd) ; .
Console.Write ("Commit change? [Y/N] "); UPDATE authors SET zip = 30004 WHERE
char cCommitResponse = (char) Console.Read(); au_id = '172-32-1176
if (cCommitResponse == char.Parse("Y")) Do you want to commit the change?
txPubs.Commit () ; [Y/N] Y
else C:\>
txPubs.Rollback() ;
. J

*+.; UpdateData - Microsolt Visual C# NET [design] - Sample_cs® .= 5[ UpdateD at. ‘\Program Files\CH#\Chapter] 2\Code\l pdateD atabit
Fie Edt Wiew FProject Buld Debug Tools Window Help (i s iz Your SOL was executed
§ | Samplecs Sample.cs™ | Lzl » e
S;‘ IDataAccess.UpdateData d IQMain[] - % Brogram [2224]1
% class UpdateData == Sample.cs B
g static void kain{) g' IggDE[EAEEESS =
2 SglConnection cnPubs = new SglConnection("server={local),uid=sa, % S
pwd=;database=pubs"); . SETzip
String sUpdateCmd = "UPDATE authors SET zip = 30004 WHERE S
au_id="172-32-1176"™; SgiCom
cl
SglCommand cmdTitles = new SqCommand(sUpdateCrmd, cnPubsy] cl
Cmd T Hes Connection Dpen( ), cl
mdTitles ExecuteMNonQueryl); C
lcmdTitles Connection. Close() executer
[Console Writeline("our SQL was executed ]| =
@ 1 b
T o
L1 =] Task List - 1 Build £
Ready I || Lnao Col€ Ch4 JIIRIILES Ready
—E] Add a sqlCommand —m Add a message to the m Click F5 to save, build,
variable and use the string console about the SQL and run the console
with the update command statement being executed. application.
and the connection created.
B Set a debug stop. —ll The message about the
=10} Open a connection, SQL statement appears.

execute the query, and close
the connection.
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namespace for deleting data from SQL databases. If

you learn how to delete data with the System.Data
namespace for your current database, you can reuse this
knowledge to delete data on your next database choice.

For .NET applications, you can use the System.Data

Running a SQL delete statement is a simple way to
remove rows from a table in a SQL database. Similar to
inserting data, you can dynamically build out a SQL delete
statement based on user input to the application.

A basic delete statement contains the requested table and
a condition statement that indicates which row or rows
in that table need to be deleted. The dynamic portion of

the delete statement typically is in the condition
statement, but in some cases the table may be dynamically
determined.

The basic process of running a SQL delete statement is
very similar to running an insert statement. You need a
Connection object and a Command object. Within the
Command object, set the CommandText property equal to
the delete statement. At this point, you can execute the
delete statement with the ExecuteNonQuery method.
The ExecuteNonQuery method runs SQL statements that
do not need to return data, but instead return only the rows
affected.

DELETE DATA FROM A SQL DATABASE

*+;, DelsteData - Microsoft Visual CH.MET [design] - Sample.cs EIET 2 DeleteData - Miciosoft Visual C# NET [design] - Sample.cs= 8] ]
File Edt %uew Project Build Debug Tools ‘window Help Fle Edt Vew Project Buld Debug Tools Window Help
4 | Samplecs | Samplecs  Sample.cs | 1 x 0 g | Samplecs | Samplecs | Sample.cs® | 4rx Q
I‘?: Igl:DalaAccess.DeleteData j Ig‘Ma\n[] j § a Ig’I:DataAccess DeleteData ﬂ Iﬁ‘Mam[] ﬂ ;
-3 - ; — 2 -1 - " —
5 = Using System; ’ o = Using System; =
£ Husing System Data.SqlClient) e £ L using Systemn Data SqlClient e
& | |=namespace[Datahccesy] §| = | =namespace DataAccess gn
il K 0 e =
class|DeleteData . class DeleteData 2
{ RN
static wvord Main() static void Main()
{
| SglConnection cnPubs = news SglConnectioni server=(local),uid=sa;
1 |pwd=;database=pubs"};
i
} | String sDeletaCrnd = "deleta from titles where title_id="BU2222" |
}
Pl
-
ltem(s) Saved 1 |[Ln10 Cal 1 Ch1 || |ns ltem(s] Saved I e Col 72 ChE3 IIRIIES
Kl Create a new console —EJ Rename the namespace [ save the file. I Add a string variable for

application and open the to DataAccess.

Class1.cs file.

A Add an alias to the
System.Data.SqglClient
namespace.

—ﬂ Rename the class name
to DeleteData.

—E Add the Main function.
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the delete command and

“§d Add a SqlConnection
variable and initialize the
variable with a connection
string to your database.

initialize the string with a
SQL statement that will
delete a row from your table.
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Exjm If you want to clean up data or add data from
the command-line, you can use the isqgl
command line utility. This command line below
does the same work as the code used to delete
data from a SQL database in the task for this
section.

Example:

isgl -Usa -P -dpubs -Q"delete from titles
where title_id='BU2222'"

The following is a key for the switches used in
the above statement.

/*

where

-U = Database User

-P = User'’s password

-d = Database Catalog

-Q = "query" and exit

% DeleteData - Microsoft Visual C# HET [design] - Sample.cs® -[&] x| : les\C#\Chapter] 2\Code’\DeleteD atatbin!
Ele Edt Yew Project Buld Debug Tools Window Help (sl s iz Your SQL was executed
§ | Semplecs | Samle.cs Sample_cs* | AD=|| 3 mc
3‘ Igt:DalaAccess.DeleleData d I@Main[] - % Brogram [2164] |
% class DeletsData == Sample.cs | Sanl
g static void Main() g' 63 Datafoons: C
2 SglConnection cnPubs = newi SglConnection("server={local),Lid=sa, ET
pwd=;database=pubs"); .

String sDeleteCmd = "delete from titles where title_id="BIU2222";

SalCommand crdTitles = new SglCommand{sDeleteCrmd, cnPubsy|

cmdTitles Connection Open();

mdTitles ExecuteMonQuery()

crmdTitles.Connection.Clase(l;

Console WriteLine("™our AL was executed )|

@ —i 3601-X gl
}
i LI
hd Task List - 1 Build £
Ready I | 'Lnzo ColE Ch4 JIIITES Reads
—E Add a sqlCommand —m Add a message to the m Click F5 to save, build,
variable and use the string console about the SQL and run the console
with the delete command statement being executed. application.
and the connection created.
LB set a debug stop. —ll The message about the
= 10| Open a connection, SQL statement appears.

execute the query, and close
the connection.
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EXECUTE A STORED PROCEDURE
IN'A SQL DATABASE

by implementing stored procedures for accessing data.

You can build secure, performance-driven applications

Using stored procedures allows you to wrap your data
access into precompiled procedures. These procedures can
be secured, giving rights to only the users that need access.

If all your data access is put into stored procedures, you can
remove direct access to your tables. Stored procedures give
you known entry points to your data. If you keep read,
update, and delete access enabled on your tables, you
cannot protect your data from harmful modification,
whether intentional or unintentional.

To implement stored procedures, first determine which
provider you want to use, the SQLClient namespace or
the 01eDb namespace, depending on your database. No

EXECUTE A STORED PROCEDURE IN A SQL DATABASE

32, StoredProcedure - Microsoft Visual CH.NET [design] - Gample/cs® MEIES|
File Edt Wew Project Build Debug Took  Window Help
Sample.cs | Samplecs Samplecs | Sample.cs® | 14rx a
Diatabccess StoredFraced 591 p:
Iglg atadccess. StoredProcedure j Iﬁ ain() j E
B Using System: =

sing Systermn . Data;

sing Systermn Data SqlTypes,
Husing Systern Data SqlClient,

T YT NIV

namespace DataAccess

m

1240|337 UORN(ES

class StoredProcedure

static void Maing) ]

qiConnection ciPUbs = new
pwid= database=pubs"),

ICGNRECH ony 5er\/er=(|ocau;u\d=sa‘|_

.
g

matter which namespace you choose, you need a
connection to the data source and a Command object to
prepare, execute, and evaluate results of a stored

procedure.

The key part of the Command object is collection of
parameters. Parameters are used to pass in data that is
needed to execute the SQL statements inside the stored
procedure and to hold information that the program needs
to inspect after the procedure has completed its execution.
These output or return parameters may have records of
data or just a single value that indicates the result of the

execution.

=

2, StoredProcedure - Microsoft Visual CH.NET [design] - S ampleless @]
ile  Edit Wiew Project Buld Debug  Tools  Window  Help

Samplecs Samplecs Samplecs Sample.cst | 1rx

Dataticeess. StoredPraced oM =

Iglg atatccess. StoredProcedure j Iﬁ ain() - E

pwd=database=pubs");

queoL  sesdad sEalEs |

SglConnection cnPubs = new SqlConnection("server=(local) uid=sa; =

[ cnPubs)

SglCommand crmdByRoyalty = newr SglCommand( ' ByRoyalty",

0|3 uonnjog

'> crmdByRoyalty Connection Open(),

cmdByRaoyalty. CommandType = CommandType.StoredProcedure;]

prmPercentage Value=50:

SglParameter prmPercentage = new SglParameter();
prmPercentage Parameterhlame = "@percentage”,

prmPercentage. SqDbType= SqlDhType Int;
prmPercentage Direction= ParameterDirection.Input,

cmdByRoyalty Parameters AddiprmPercentage); —

Ready I

| Ln1s Col 1 Ch2 I

Ready I

[Ln2e Col 56 h 47 I Tng

Kl Create a new console
application and open the
Class1.cs file.

1 Add aliases to the
System.Data,
System.Data.SqlTypes,
and
System.Data.SglClient
namespaces.
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—E] Set the namespace to
DataAccess and the class to
StoredProcedure.

—ﬂ Add the Main function.

—E Add an initialized

SqglConnection variable.

B Save the file.

—d Add a SqlCommand
variable initializing the
variable for the ByRoyalty
stored procedure and the
connection created.

=8 Open the connection.

Set the CommandType to
StoredProcedure.

—m Add a SglParameter
variable by setting the
properties, including the
ParameterName,
SqlDbType, Direction,
and value.
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s 2
EX]H You can shorthand the five lines that are The line of code for adding a parameter
reqUired to prepare and set a parameter into a cmdByRoyalty.Parameters.Add ("@percentage", SqlDbT
single line of code. In terms of code execution ype.Int, 15).Value=50;
time, most likely both of these implementations can replace the following lines in the code used in
would precompile down to the same the screenshots in this section

Intermediate Language (IL). Which
implementation to choose is a matter of style.
The more verbose style is typically chosen
because it is easier to troubleshoot.

SglParameter prmPercentage = new SglParameter () ;
prmPercentage.ParameterName = "@percentage?;

prmPercentage.SqglDbType= SglDbType.Int;

prmPercentage.Direction=
ParameterDirection. Input;

prmPercentage.Value=50;

cmdByRoyalty.Parameters.Add (prmPercentage) ;

5 StoredProcedure - Miciosoft Visual C#NET [design] IS ampleiess IR IR
File Edit iew Project Buld Debug  Tools  Window Help toredProcedure’
g | Samplecs | Samplecs | Samplecs Sample.cs® | {rx a ’
S;‘ IDataAccess StaredProcedure ﬂ Ié‘Main[] j ; 899-4§-2035
% prmPercentage Direction= ParameterDirection.Input, = 268-72-3561 I
& prmPercentage Value=50; g
g g =]
g cmdByRovalty Parameters Add{prmPercentage); §
SqiDataReader drRoyaltyList, g J
drRovaltylist = cmdByRoyalty ExecuteReader();
Console WriteLine("The returned data for the query is:");
M
wihile{drRoyaltylist Read()) n
Console WiiteLine(drRoyaltyList GetString(0)); LN“' s i
jama B
} nPubs {System.Data.SqlClent, Sqlonne System. D
- cmdByRovalt {System.Data.SqlClient. SqiComm Syskem.D
[cmdByRoyalty Connection Close(j;| privfercenta {System.Data.SalClient, SqlParam System.D
drRavalkyLisl {System.Data, SqlClient, SqlDataR. System.Cr -
. I y P— i
[ } > Autos Locals @Watchl | ﬁcall “@ Bres.. ] Com... | B out... | Task. .. \
Ready I | Lnan ColE Ch4 IBRIGE Build succesded I IEE Col9 Ch3 I Tlms
k] Add a SqlDataReader [1H Close the database K Click F5 to save, build, —ll A message appears
variable and use the connection. and run the console showing the results of
ExecuteReader to run the application. running the stored procedure.

1L Set a debug stop.

stored procedure.

= 12] Output the contents of the
SglDataReader variable
using a while loop.
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applications. If you are using Microsoft SQL 2000, you
can retrieve queries in the form of XML. You will
sometimes need to pull XML data from files.

XML is a great lightweight storage of data for your

To read XML files, you can use an implementation of the
XMLReader class. The XMLReader class is an abstract base
class that provides noncached, forward-only, read-only
access. Because it is an abstract class, you need to use

one of the current implementations in the

System.XML namespace which are XMLTextReader,
XMLValidatingReader, and XMLNodeReader classes.

Typically, you use the XML TextReader if you need

to access the XML as raw data. After you load the
XMLTextReader, you will iterate through XML data by
using the Read method, sequentially retrieving the next
record from the document. The Read method returns
false if no more records exist. To process the XML data,
each record has a node type that can be determined

from the NodeType property. This NodeType property
will help you determine how to process the node. The
XMLTextReader class will enforce the XML rules but does

not provide data validation.

READ XML FROM A FILE

%, ReadXML - Microsoft Visual CH.NET [design] - Sample.cs .- 5[ %, ReadXML - Microzoft Visual C#.MET [design] - Sample.cs* = |E' ll
Eile Edit ‘iew Project Build Debug Tools ‘Window Help Eile Edt Wiew Project Build Debug Tools  window  Help
§ Sample.cs 4rx HQ § Sample.c:'l 4 X §
o [P M5 amples Rl =l = = o [P 2MLS smples ReadL =] [omain) -] =
2 [ Towsing Syster: =& £ [ TTusing Systemm, = =
4 | using System IO; g . g
g L using System Xmif g g B namespace AMLSamples g
’D‘ b namespace XhMLSamples) gj & public class ReadxML %
—_—— i { | —
PUENC Class Rea > DURNT Statc wold Ma
{
KT extReader reader = null
I [_reader = new Xl exdReader ["DRoto_brary xml'L
21 \{Nhﬂe {reader Read())
i
}
}
1
Item(s] Saved I a1 Call Ch2 I 1ing Ready I | a1z Cal6 Chd [ s
Kl Create a new console EJ Rename the namespace —3 Add the Main function. Y Use awhile loop to
application and open the to XMLSamples. move through the XML file.
fil —ﬂ Create an
Classl.cs tile. . .
—] Rename the class name XmlTextReader variable Note: You will need to copy
P Add an alias to the to ReadXML. and initialize with null. phota_library.xml from the CD-ROM

System.IO and to the working directory.

—E Save the file.

System.Xml namespaces.
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—E Create a new
XmlTextReader variable
and initialize with the name
of the XML file.
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{ )
EX]H The following is an example that reads the XML with a StringReader and evaluates
several node types. The output documents the nodes that are detected and writes

out the node name, type, and value.

Example:
while (reader.Read() {
switch (reader.NodeType) {
case XmlNodeType.ProcessingInstruction:
OutputXML (reader, "ProcessinglInstruction"); break;
case XmlNodeType.DocumentType:
OutputXML (reader, "DocumentType"); break;
case XmlNodeType.Comment :
OutputXML (reader, "Comment"); break;
case XmlNodeType.Element:
OutputXML (reader, "Element") ;
while (reader .MoveToNextAttribute () )
OutputXML (reader, "Attribute");
break;
case XmlNodeType.Text:
OutputXML (reader, "Text"); break;
case XmlNodeType.Whitespace:

break;
13}
. WV,
5 ReadXML - Microsoft Visual CH.NET [design] - Sample.cs ==l \Program Files\CH#\Chapter1 3\Code\ReadXMLAbInAD
He Edt Vew Brofect Buld Debug Teok Window Help He cde wEV<ph:;:;iEE:;{u:§:nr 2ot ion” photodate="jan-1999" Filename="sre beach i
g Sample.cs* | rx § L L <title>Fun at the Beach<ftitle>
é“ [?¢ M5 amples ReadbiL | [omain = § Erogrem [2115] | . <f,131,p:?§18u“ type="hri" filename="src_beach_jan-1999
i XmiTextReader reader = nul SRl e
= miTextReadar reader = null, o P vl S amnizs] photo b Tidaet o deco 200" Fi s i
g reader = new XmTextReader (”photo_hbrary.xml”), g ¥ s_det—Zﬂé‘I’ta%?j;;!!;ei holiday"” photodate="dec-2001" filename="src_christma
g while (reader Read()) m <titleXOpenning the gifts</title>
g - <filetypes>
{ 3 001 01.ipa" /> <filetype type="1ri" filename="lri_christmas_dec-2|
Sswltch (reader NodeType] = -fi-1pg -
| Readau Vph“ln></hle1ypes>
case AmMode [ype Element </photelibrary>
Console WritsLine(reader ReadOuter:mi());
break:
default
breal
[
}
4
]
}
"
= Task List - 4 Buld £
Rsady I || Lnz24 Col§ Ch3 IIRIES Ready
I Add a switch statement —LE] Set a debug stop. —l The contents of the XML
to check for element types. file are displayed in
P m Press F5 to save, h |p Y
. the console.
—m Create a case for an build, and run the
element type and write the console application.
XML to the console.
LB Add a default case that

does nothing.
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SAVE XML TO A FILE

ADO.NET, the persistence mechanism for DataSets is
XML. XML provides an excellent way to save and
retrieve data without a database server.

You will sometimes need to persist data as XML. In

One of the fastest ways to write data is by using the
XMLTextWriter class that is part of the System.Xml
namespace. This writer provides a fast, forward-only way of
generating XML and helps you to build XML documents that
conform to the W3C Extensible Markup Language (XML) 1.0
and the Namespaces in XML specifications. You can find the
latest XML specification at www.w3c.org.

The XMLTextWriter is an implementation of the
XMLWriter abstract class. You can write your own

implementation of this abstract class, but if the
XMLTextWriter has what you need, you use this .NET
Framework class. Typically, you use an XMLTextWriter
if you need to quickly write XML to file, stream, or a
TextWriter, and do not need to use the Document
Object Model (DOM).

The XMLTextWriter has formatting capabilities to assist
in giving a file with nice indentions that are handy when
reading the documents in a text viewer. When you
construct your XML, you use one of several irite
methods, depending on what part of the XML document
you are constructing (element, attribute, or comment).

SAVE XML TO A FILE

sz, WhiteXML - Microsoft Visual Cit.NET [design] - Sample.cs= _ & ] 52, WriteXML - Microsoft Visual CH.MET [design] - Sample.cs® NEE|
Fle Edit ‘Wew Project Buld Debug Tooks ‘window Help Fle Edit Yew Project Build Debug Tools  Window Help
| e— 2% 8| {8 [ Ganplecs | Sample.cer| !
2 ([B <MLsamples el =l =l = = |[8 mMLS amnples e L =] [Femainn =l o=
8 - : % 4 - : — 2
5 = Using System; ’ o = Using System; =
= | [usTng System 10 e £ [using Systerm 10; e
g Husing Systern Xmi) g g using System Xml, §
2 anamespace XMLSamples ‘3 2 namespace XMLSamples ‘E—.
: { S
class Wite XML > class WriteXML
1
a public static vord kaing)
t [
I Al TextWriter xtwk avortes = null]
bwk avorites = new XmiTexdyriter ("photo_favortes xml”, null);
D it avorites WriteStatDocument({false))]
H
i
i
Roady 1 [ Lrl11 Cal 1 Ch2 || |ns Ready I || Lnfrz Col 47 Ch43 IIRIIES
Kl Create a new console EJ Rename the namespace —A Create the Main function. | [ Set the xm1Textwriter
application and open the to XMLSamples. L Creat variable equal to a new
Classl.cs file. MEEMS & . XmlTextWriter, using the
—ﬂ Rename the class name XmlTextWriter variable ] h .
. - o : location of the XML file.
1 Add an alias to the to WriteXML. and initialize the variable
System. IO and L save the fil to null. = 9| Begin the XML document
System.Xml namespaces. ave the file. using the
WriteStartDocument
method.
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You can use verbatim strings to handcraft XML and set
the indention in your code. Remember that you will
have to double up your quotes inside of the string.

TYPETHIS: RESULT:

using System; using System.IO; using System.Xml;
public class Sample

.|

XML document created
in the internals of

{ public static void Main() the clasg fndl cchozd
{ XmlDocument doc = new XmlDocument () ; out to the console.
string sXML =
@""<?xml version=""1.0"" standalone=""no""?>
<!-This file represents a list of favorite photos—>
<photofavorites owner=""Frank Ryan""> >

<photo cat=""vacation"" date=""2000"">
<title>Maddie with Minnie</title>
</photo>
</photofavorites>"; // end of string
doc.LoadXml (sXML) ;
doc.Save ("data.xml") ;

I8

1
B public static void Main()
m— >

* WiiteXML - Microsoft Visual C# NET [design] - Sample cs* EES| Program Files\C#/Chapter]3/Code/wiiteXML /bin/Debug/photo_favornites xmli = Hic —|=1.x%]
File Edit Wiew Project Build Debug Tools  ‘Window Help File Edit View Favoites Tools  Help
g | Somple cs | Sample cs® 1rxa qmBack - = - (@ a3 | [ Persanal Bar Q) Search  [3] Favorites @l S-S A EHB w
2 ]
o | [82 LS amples b =] [=eMain) v] = | [ ddress [£] C:\Program Fies\CH#\Chapter] WCode\wiiteleML\binDebughphoto_favartes.arl | @B [ Links|”
3 = =
5 - -
] namespace XMLSamples g <?uml version="1.0" standalone="no" 7=
5 =3 <photofavaorites owner="Frank Ryan" /=
g E
g 3
= class WWrite XML o
2 =8
o
@

AmiTextyyriter stwkavorites = null;

xtwkavorites = new XmiTextWriter {"photo_fawarites.xml”, null);
xtwF avorites Write StartDocument(false),

Favorites Wiite StartElement("photofavorites™;]

Favarites Wiite AftributeString{"owner”,"Frank Ryan”

Farvorites Wite EndElermert,
Favorites Flush(},
st avarites Close()

} | |
B |

Ready Il =3 Col 28 Chas IRICE €] Dore [T [ & Wy Computer

— Begin an element using —E End the XML document {8 Open the XML file that —ll The XML file has the

the WriteStartElement by adding the Flush and was created, which is located  elements and
method. Close methods. in the bin\Debug directory. attributes created.
—m Add an attribute to m Press F5 to save, build,
the element. and run the console
. application.
—E End the element using the PP
WriteEndElement

method. 247
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QUERY XML WITH XPATH

ML is great for portable data. If you want a quick way

to query XML documents for pieces of data relevant

to your application, XPath is a high-performance
mechanism to get this done. XPath is specified by W3C
and is a general query language specification for extracting
information from XML documents. XxPath functionality has
its own namespace in the .NET Framework. The
System.Xml.XPath namespace has four classes that work
together to provide efficient XML data searches.

The classes provided by System.Xml.XPath are:
XPathDocument, XPathExpression, XPathNavigator,
and XPathNodeIterator. XPathDocument is used to
cache your XML document in a high-performance oriented
cache for XSLT processing. To query this cache, you will

need an XPath expression. This can be done with just a
string that contains an XPath expression or you can use the
XPathExpression class. If you want performance, you
will use the XPathExpression class because it
compiles once and can be rerun without requiring
subsequent compiles. The XPath expression is provided
to a select method on the XPathNavigator class.

The XPathNavigator object will return an
XPathNodeIterator object from executing the
Select method. After calling this method, the
XPathNodeIterator returned represents the set

of selected nodes. You can use MoveNext on the
XPathNodeIterator to walk the selected node set.

QUERY XML WITH XPATH

2 XMLwithXPath - Microsoft Yisual CH#.NET [design] - Sample.ces eI

File Edt View Project Buld Debug Tools Window Help
4 | sampecs | Sample.cs rx o
5 o
é‘ [P haLS amples hLwiti<P ath = 2
g = Using System; Bl =
b sing System 10, 8
5 Using System.xml; g
= Husing Systern Xml XPath; by
g =8
5
snamespace XML Samples .

i

PUDNC Clags AWVCwITP
{

}

U

{
> public class XMLwithXPath
{

=l= x|

2, XMLwithXPath - Microsoft Visual CHNET [design] - Sample.cs

Fle Edit Wiew FProject Buld Dsbug Tooks Window Help

Samplecs | Gamplecs | Sample.cs™ |
[P LS amples M LutkiPath =] [=#Mang -

[using Systern Xml; =
using System Xml XPath;

XOqEoL | sBI0jdg BriEs

= namespace XMLSamples

A240|EI UOIN(DS  Malh SB[

public static woid hain()

i
| PathDocument XDd}-’hO[OLIDfﬁI’y = nev PEYHL}OCUWBHT(

I'photo_library saml™);
[RPatiiavigator xpnPhotolibrary = xpdPhotolibrary CreateNavigator]

iRl eteratorxpnl otall rary = xpn otoll rary. et
photofite"y]

3
-1

Ready I [ 'tn12 Col1 Ch2 IS

Ready I | Ln14 Col 12 Ches [ s

—EJ Rename the namespace
to XMLSamples.

Kl Create a new console
application and open the
Classl.cs file.

1 Add an alias to the
System.IO, System.Xml,
and System.Xml.XPath
namespaces.

—n Rename the class name
to XMLwithXPath.

—E Save the file.
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] Create an
XPathNodeIterator
variable that will contain the
result of running an XPath
query that returns all of the
photo/title elements.

—E Create the Main function.

—E Create a new
XPathDocument using
the location of the

XML document.

—ﬂ Create a new
XPathNavigator using the
XPathDocument created.



USING THE XML FRAMEWORK CLASS

. { )
Apip;ly You can use the recursive decent operator to search for an element at
n any depth. Make sure that the source XML document,
photo_library.xml, is in the working directory of the EXE file.
using System; using System.IO; using System.Xml; using System.Xml.XPath;
namespace XMLSamples {
public class XMLwithXPath {
private const String sXMLDocument = "photo_library.xml";
public static void Main() {
Console.WriteLine ("XPath query results are:");
XPathDocument xpdPhotoLibrary = new XPathDocument (sXMLDocument) ;
XPathNavigator xpnPhotolLibrary = xpdPhotolLibrary.CreateNavigator () ;
XPathNodeIterator xpniPhotoLibrary =
xpnPhotoLibrary.Select ("//photo/title");
while (xpniPhotoLibrary.MoveNext ())
Console.WriteLine (xpniPhotoLibrary.Current .Name
+ " = " + xpniPhotolLibrary.Current.Value) ;
13}
XPath query results are:
title = Fun at the Beach
title = Opening the gifts
_ J
5, *MLwithXPath - Microsoft Visual Ci#.NET [desian] ~ Sampleicss (B8] MEE|
File Edt Wiew Project Build Debug  Tools Window Help File Edit Wiew Project  Build Debug  Tools ‘Window  Help
w S I g ! 5 I ,‘ (rx 0O JProgram Fi \C#"Chapter1 3" Code"XMLwithXPath'bin’
% USRI SR e = ﬁ query has started and the results are:
2 [?2 HMLS amples )M LusitidPath =] [-enaing =l : P I s o
= = *
& public static void Main{) 8
g B
g HAPathDocument xpdPhotolibrary = new XPathDocument] o
= “phota_library xml"); g
KPathNavigator xpnPhotol ibrary = xpdPhotoLibrary Createlavigator(); =
HPathNodelterator xpniPhotoLibrary = xpnPhotolibrary Select (" o
photofitle");
wihile (qpniFhotoLibrary Movellext()) =l
{ 1]
Consale WriteLine(xpniPhotoLibrary Current Mame + " =" + =
xpniFhotoLibrary Current.Valus), j
} |
L n
__|! [ } .11 xpriPhotolibl {5ystem. ¥ml. XPath, ¥PathDocurne System, X
! o
=||x | »
= Autos Locals @Watchl | ﬁcall “@ Brea.. ]com.. | B ... | Task... \
Ready I | Ln2o Col & Ch3 IBRIGE Build succesded I IEEE Col9 Ch3 I Tlms
8 Add a while loop to BB Press F5 to save, build, —l A message appears that
output the name and the and run the console shows the name and the
value of the node to application. value for the two elements
the console. that match the XPath query.
“ Seta debug stop.
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APPLY XSL TO XML

ML documents are a good choice for transportable

data, but may contain more data than is necessary for

your application. To retrieve only a portion of the
XML data, you can transform a source XML document into
another XML document by using an XSLT transformation.
The resulting document does not always have to be XML. In
some cases, you use XSLT transformations to create HTML
documents.

XSLT is a language for transforming source XML documents
into other document formats using XPath or XSLT as the
query language. You can use the Xs1Transform class,
which is part of the System.Xml.Xs1 namespace to

orchestrate XSLT transformations. To build well-performing
XSLT transformations, you can use an XPathDocument as
the XSLT data store. If you are working with a Dataset,
you can use XmlDataDocument as your source file in a

transformation.

To map the Xs1Transform class to an XSLT style sheet,
you can use the Load method. When you execute the
Trans form method of the Xs1Transform class, there are
several overload options. In the steps that follow, the
Transform method writes the XML to a file.

APPLY XSL TO XML

vz, ApplyXSL - Microsolft Visual CIt NET [design] - Sample cs® —18]x] vz, ApplyXSL - Microsoft Visual CHNET [design] - Sample/cs M|
File Edit WView Project Buld Debug  Tools  Window Help File Edit W¥iew Project Buld Debug  Tools  Window  Help
§ | Samplecs | Samplecs | Sample cs [ Sample.cs® —— (rx § | Samplecs Samplecs | Samplecs | Sample.cs | rxQ
= |18 £pplixSL pplixsL =l Tl = = |[82 ApplySL ApplixsL | [ Main{stinal] aras) =l =
4 - = 2 8 = %
5 B using System; = 5 B using System; e
3 [Using Systern Xml el e & L using Systern ml Xsl, e
& Mamespace AppAS z & namespace Apply<sL T
- 2| | { 5
TA5S APPRASL J class Apply#SL Y
{ > {
= [static vaid kain{stringl] arg5)|
! £}
B {XsTransform xsliransform = new XsTransformi}
'} ltransform Load(favorite xsl");
wsltransform Transform(Tphoto_Tibrary xml™, "transformed_photos xm\|
.
{
i
i
Ready I |l L0 Coll Ch2 IBRIGE Ready I | Lnf1a ColE Ch4 IIRIRE
Kl Create a new console —E] Rename the namespace —A Add the Main function. B Use the Transform
application and open the to ApplyXSL. I Creat function to transform the
Classl.cs file. reate an . XML document using the XSL
—ﬂ Rename the class name XslTransform variable. style sheet
F Add an alias to the to ApplyXSL. LFY Use the Load function t
System.Xml.Xsl S S LEEYe] WISeNm K2 m Press F5 to save, build,

—E Save the file.

namespace.
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load the style sheet.

and run the console
application.
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4 3\
AW[X For faster transformations, load your XML into an XPathDocument.
h To run this sample, you need to put the XML and XSL source
documents in the working directory of your EXE file.
TYPE THIS:
using System; using System.Xml; using System.Xml.Xsl; using System.Xml.XPath;
namespace ApplyXSL{
class ApplyXSL {
static void Main() {
XPathDocument xpdLibrary = new XPathDocument ("photo_library.xml");
XslTransform xsltFavorites = new XslTransform();
xsltFavorites.Load ("favorite.xsl");
XmlReader reader = xsltFavorites.Transform(xpdLibrary, null);
while (reader.Read())
// With each node write to the console. (Look at cd for full code.)
}
13}
RESULT:
C:\>csc ApplyXSL_ai.cs
C:\> ApplyXSIL_ai.exe
"Screen will echo out the nodes in the document.
Including the type node, name, and contents."
C:\>
. J
:
*i: ApplyXSL - Microsoft Visual C#.NET [design] - favorite.xs| —[=] %] ansformed_photos.xml - = [l ]
File Edt Wiew Project Buld Debug Table Tools Window Help File Edit View Favorites Tools  Help
Sampecs | Sample.cs* | favoritess | b = o~ = - @ [2] A | [EPersonalBar @ Search [GeFavortes (A (B S I EH B w 8
<xzl:igtylesheet version="1.0" xmlns:xsl="http://uww.v3.org/ 1999/X5L/Transr ” 6) -
cxolitemplate match="/"s = Cr\Program Files\C#4Chapter 1 3\CodeiApphyXSLibiniDebugitransformed_phatas.xml ILl G0 ‘LII’V
“root> d
<xsl:apply-templates /3 =tuml version="1.0" encoding="utf-g" 7=
</roots - <ronts

</xsl:templates
<xsl:template match="photolibrary"s
<photolibrary>
<xsl:apply-templates select="photo" />
</photolibrarys
</xsl:templates
<xsl:template match="photo"s
<photox
<xsl:attribute name="genre":

- =photolibrary s
- =photo genre="vacation"=
<title=Fun at the Beach</title>
</photoz
- «photo genre="holiday"=
<title=0Openning the gifts</title=
</photo:
- «photo genre="vacation">
<title=Top of Lookout Mountain, TN</title>

<xslivalue-of select="Bgenre"” /> </photox
</xsliattributes «/photolibrary>
<titlex </root>
<xslivalus-of select="ticle” />
</rivler
| | <xslitextr</xslitexts —
</ photox
</xsl:tenplate:
h | ¥ -
Ready I IMtn =1 chi [ Jms €] pone [ [ =y Computer 4
Open the style sheet and 12| Open the XML document M The resulting XML

review the contents of the
style sheet.

that was created from

document appears.
the transform.
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INTRODUCTION TO DISTRIBUTED

APPLICATIONS

platform designed to simplify application development

in the highly distributed environment of the Internet.
Microsoft has put a major effort in revamping the
architecture for their component-based solutions. When
you create applications on the .NET platform, you find
component development tightly integrated with the
solutions you build.

The .NET Framework is Microsoft’s new computing

Most application development solutions benefit from
creating component-based solutions. The .NET platform
enables you to take a very simple approach to distributed
component-based solutions by using private assemblies.

EVOLUTION OF COM AND DCOM TO .NET

By using private assemblies, you can reap the benefits of
component programming without the headaches of dealing
with versions that are not backward-compatible. Also, it is
easier to control your component and how those
components get versioned into existing deployed
applications.

With highly reuseable components, you can create shared
assemblies. Shared assemblies give you more control with
your components, but for a price. Shared assemblies enable
you to share components across applications, to version
your component, and to localize components, among other
capabilities.

Applications that use components have proven to be an
effective way to build applications. For Microsoft, the
open standard for component development started in
1993 with the introduction of the Component Object
Model, or COM. Microsoft further enhanced COM into
a distributed model with DCOM, Distributed COM, in
1996. Used on more than 150 million systems
worldwide today, COM is widely accepted and heavily
leveraged in enterprise application for many Fortune
500 companies. The most recent version that is integral
to Windows 2000 is COM+. COM+ was an integration
of Microsoft Transaction Server (MTS) and COM.

COM/COM-+ is the backbone for Microsoft’s
Distributed interNet Applications (DNA) platform.

Despite Microsoft’s success with DNA, they are
evolving to a new framework. With a mature
framework, like DNA via COM, there are issues that
cannot be properly addressed due to preserving
compatability with earlier versions of COM. .NET takes
the issues of what COM+ has today and addresses
them based on the best of the COM+ runtime and
what other competitive component runtimes have to
offer.

DLL HELL

The .NET platform addresses one of the major issues of
DNA applications, DLL Hell. This refers to the problems
that occur when multiple applications attempt to share
a COM class. COM enables one or more clients to
share classes in COM components. When one client
application updates an existing COM component that
is not backward-compatible with the version already
on the machine, the first client breaks when it tries to
create a component based on the new class that is not
backward-compatible.

.NET addresses the issue of DLL Hell with side-by-side
execution of components via use of assemblies. .NET
can perform side-by-side execution of components.




CREATING AND DEPLOYING DISTRIBUTED APPLICATIONS

USING VERSIONING IN .NET

Versioning takes on a new meaning with .NET. With
COM components, you register a component for reuse
by putting several entries into the Windows Registry, a
proprietary store where Windows holds application
and operating system settings. The entries in the
Windows Registry can end up being corrupted by bad
development practices, causing applications to fail
when calling the component that has corrupted
Registry entries.

With .NET, the versioning has more capabilities and is
easier to control. .NET uses the version number when
determining which build of a class to load. Configuring
what build is used is easily configured through the
config file, class, for your application. See page 266 to
learn about binding a component version in the
AssemblyInfo project file.

USING ASSEMBLIES AND GAC

The NET platform addresses the DLL Hell issue with
assemblies. Assemblies enable you to register more
than one version of the same component on the same
machine. Note that the word register does not mean
using the Windows Registry. When you register a
version, the version resides in the machine’s Global
Assembly Cache, or GAC. Items in the GAC are shared
assemblies that multiple clients can use. Assemblies
that exist in the GAC have a version number assigned
to them. When a client calls for a component, the GAC
assists in matching the client component request with
the correct version of the component, not just the last
installed version. With the capability of Global

Assemblies, you can have two versions of the same
component running on the same machine, also called
side-by-side execution.

The NET platform considers components not in the
GAC as private assemblies and packages them in the
client’s application directory. You can also configure
your private assemblies to exist in one of the
subdirectories of the application directory. You do not
have the benefit of sharing private assemblies across
multiple machines, but you can deploy them very
simply using xcopy, an old command-line utility that
enables you to copy multiple files at the same time.

USING NAMESPACES IN THE .NET PLATFORM

In the .NET platform, you see the use of namespaces for
identifying objects. All examples presented in this book
illustrate the use of the keyword Namespace in the
classes. When you compile a project, you use
namespaces to organize the classes defined in the
resulting assembly. Assemblies can contain multiple

namespaces, which can in turn contain other
namespaces. Namespaces assist in providing uniqueness
and simplify references when using large groups of
objects such as class libraries. You can use aliases if you
want to avoid fully qualifying a class nested in a
namespace.

HOW WEB SERVICES FIT IN

Web Services are a big part of the distributed model
for .NET. Web Services basically provide a
programmable entity, such as application logic or data,
via the Internet standards such as XML and HTTP. Web
Services expose your systems to the Internet to yield
highly distributed applications that can interact with

other systems regardless of the operating system or
programming language. Web Services meet the
challenge of an ultimate heterogeneous environment; it
is accessable over the Internet and agnostic regarding
the choice of operating system, object model, or
programming language.
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ou can share code within your application by putting it The classes inside your private assemblies can contain
Yinto classes within private assemblies. Organizing your public members that your client applications can access.

code with assemblies promotes reuse of code within These members include public properties, methods, and
your application so that you do not have to write the same events. With properties, you can use get and set (read and
code in several places. To update code, change it in only write) to control what access the client has (read, write, or
one place. read/write). The properties that you implement with get

and sets use protected members of the class to store

When you create applications on the .NET platform, you property states, thereby enabling you to validate before
need to choose between creating components in private or setting or getting a property. Also, if you remove either of
shared assemblies. Creating components in private the get or the set, you can make a Write-only or Read-only
assemblies provides the simplest deployment strategy, property respectively.
which consists of just copying your application files to the
destination where the application is to run. You did not To create a private component, you first start with a Class
have the capability of Xcopy deployment with Windows Library project in the Visual C# Projects templates list. A

Class Library Application template is similar to the Console
Applications template, except that the class file is scoped as
Public and contains a constructor.

development before .NET.

CREATE AN ASSEMBLY

**2: PhotoAlbum - Microsoft Visual CH.NET [design] - Photo.cs* =15 x| **2; PhotoAlbum - Microsoft Yisual C# NET [design] - Photo.cs* =15 x|
Elle  Edit ‘iew Project Buld Debug Tools Window Help Elle  Edit ‘iew Project Buld Debug TIools Window Help
%' | Photo.cs* | 4F x| 0 %' | Photo.cs* | b x G
= |[%¢ Protatibum Photo =] [ T = = £ | [P Photatibum Photo =] [+ Berubescipion -] =
g using System; =i & g /¢ Constructor logic goes here. = &
] — B ¥
S nemespace Photoklbum
i public Photo|string Category, string FileNeme, string
public class[Photo = Title)
{ A 4
protected string sCategory; /¢ Intitialize protected variables.
protected string sFilelName: sCategory = Category: sFileNsmwe = FileMName; sTitle =
protected string sTitle; e Title;
: o
3
¥ public string GetFullDescription()
§
return "Category is " + sCategory +
" and title is " + sTitle +
" for the file " + sFileName;
:
'
Ly
Fieady I [[rfa Col 33 Cha? I ns | Feady I [nze Col 45 Chad I ns |
EB Create a new console E1 Rename the class name [ Adda public function El Add a public function
application and open the to Photo. Photo for constructor logic. that returns the full description
Classl.cs file. . " including the category, title,
—ﬂ.Declare protected string —H'Inltlallze the protected and filename formatted as a
A Rename the namespace variables for the category, variables. string
to PhotoAlbum. filename, and title of the file.

E Save the file.
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You can simplify your code by using public fields
for properties on your objects. Although public

fields do come at a cost, you do not have any

control over read/write access of the property,

and validation can not be done before the
property is replaced.

Example:
using System;

namespace PhotoAlbum

{
public class Photo_ex{

public Photo () {
// Constructor logic

}

return "Catergory is
" and title is "

" for the file "

}
public string Category;
public string FileName;

public string Title;

public string GetFullDescription() {

goes here.

" + Category +
+ Title +

+ FileName;

52 PhotoAlbum - Microsoft Visual C# NET [design] - Photo.cs — =] x] %, PhotoAlbum - Microsoft Visual C# NET [design] - Photo.cs IR
File Edt uew Project Buid Debug Tools indow Help File Edt %ew Project | Buid | Debug Tools  indow Help
7' | Photo.cs | (P x o & | Photo.cs | £ Build Solution  Cer+Shift+B “r x O
2 : z 2 X z
H & 2 o
2 | [% Photadibum Photo =] [-#Phoa) = o= 2 [ Protadtbum Phato Rebdiel o hotol = =
Ei_‘ z 13_ Deploy Solution z
= r public string Category . r public strifi#H Buld Photoalbum
{ { Rebuid Photoibum 1S
get {return sCategory} get {ret EE
set {sCategory = value} set {sCi
_> > Canfiguration Manager. .
public string FileMame public string FileMame
{ {
get {retumn sFileMame} get {return sFileMame;}
set {sFileMame = value } set {sFileMame = value;}
| ) Pl
public string Title public string Title
{ {
get{return sTitle;} get freturn sTitle;}
set {sTitle = value} set {sTitle = value;}
L } | L -
S i S i
Haady 1 [ a1 Col 13 Ch17 [ Ifms Risady 1 [ a1 Col 13 Ch17 || |ns
& Click Build & Build B The server component is

EJ Create a public
property for the Category.

1 Create the get and set
functions for the property.

11) Repeat steps 10 and 11
for the filename and title.

PhotoAlbum. built.

)

CONTINUED
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You can create applications rapidly by creating clients

COM is having the ability to distribute the application into

applications that use your existing assemblies. separate projects, enabling a team to work on separate
applications. Building applications with components parts of the application and later piece it together in a build

has been proven effective in the development community. of the application.
After creating your component, you can leverage that
A private assembly can be used by any client application

component in a client application.

type: Console, Windows, or ASP.NET Web application. After
In the case of private components, you need to include the you create the project, you set a reference to the
component as part of the client application. Private component DLL, which has the assembly information built
Assemblies is not the same concept as components with in. Next you reference the component’s namespace with
COM,, in the sense that the component is not shared with the using statement. Then in code, you programmatically
other applications. You will see, however, that sharing code create an instance of the component and use its
across applications is possible (see page 260). The benefit functionality.

you get from private assemblies that was also provided with

CREATE A CLIENT

**2; PhotoAlbumClient - Microsoft Yisual C#.NET [design] - Client.cs* x| **;; PhotoAlbumClient - Microsoft Yisual Ci.NET [design] - Client.cs =R

U
th

ile  Edit  Visw Project  Build Debug Tools  Window Help

m

ile  Edit  Misw Project  Build Debug Tools Window Help

m

2‘{' Phato.cs | Client.cs® | d0 = 52 é;" Phato.cs ~ Client.cs a0 ag
2 [y Phoiadibun Cient =] @i = = £ |[22 Phototibum Cient =] [®Man) = =
2 [ [eusing System; =L 2 [ [Pusing syscam =L
3 Using PhotoAlbum; — @ | |lusing Photoklbum =
namespace[FPhotoAlbum ‘:ﬂ’"EEPECE Fhotoblbum
{ 5
clasa- =] 31335 Client
> static void Maini)
static void Main() 1
{ [Fhoto wyPhoto = new Fhotoi):]
} wyPhoto.Category = "wvacation®;
} wyPhoto.FileName = "sre christmas_dec-15995 01.ipg™;
}l . myPhoto.Title = "Christmwas in the Mountains";
|| [Console.liriteline (myPhoto.GetFullbescription()) ;]
@
= H
H
Ready I [["Lnt3 Col1 Ch2 I 1Ins Heady I [ "Lrf17 Cal9 Ch3 I 1Ins
Kl Create a new console EJ Rename the namespace k4 Create a new variable of El call the
application and open the to PhotoAlbum. the type of object you want GetFullDescription
Classl.cs file. R the class t to create. method to output the photo’s
. § hename the class to . properties to the console.
1 Add an alias to the Client. 1 set the category, filename,
namespace that contains the . . and title for the Photo. I Seta debug stop.
- I Add the Main function.
object you want to create. . .
& save the fil & click Project => Add
ave the fiie. Reference.
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~
EXM You can use collections to work with a group of EXampie:
the same classes. Collections are a common OOP
ht i licati The foll _ namespace PhotoAlbum {
approach to crealing applica I_Ons' efo 9W|ng using System; using System.Collections;
code can be added to the project created in the .
. . public class Photos IEnumerable {
numbered steps below to build a collection of . . .
| private ArrayList phtList;
photos. Add a new class to the project, call the .
I h d th il public Photos ()
class Photos.cs an en recompl e. [ pihtifist = mew Arcewidst(); I
= public void Add(Photo pht)
{ phtList.Add(pht); }
public void Remove (int phtRemove)
{ phtList.RemoveAt (phtRemove); }
public int Count
{ get{ return phtList.Count;} }
public IEnumerator GetEnumerator ()
{ return phtList.GetEnumerator(); }
ol
. J
T prrrr— P IEIES
File file Edit Y¥ew Projct  Buid Debug  Tools  Window  Help
w [ HET |EEIM | Projects | o » n o %= [S 2= cStatement + | Hex |l v
3 B g
a |E [~ [T 1. LT L | I&I i Program [2200] PhotoAlbumclien + Thread [2196] <NoMame> = Stack Frame Photodlbumclient.exelPhotaflby »
filll Select Component |2 o e
g ; alition Explarer - PhatoslbomCliers
2 Look in Iﬁ Dot = % £ [ - Took~ Fhoto cs | Client es | x p
[[EPhotoAtbum.dil Tategory is vacation and title is Christmas in the Mountains for the file src_ch Y|Py
7@5 ristmas_dec-19%8_01.jpg l W
Histary |_ B
e
My Projects
@ =
Desklap |
el
3 3
Favarites
“’: Fil : - o
M}N;iwmk fezen=: | — =l e L B
Places Files of type IComponent Files [= dil= = ol ooy exe) =l Cancsl weh T
| 1 T Ready I [ 'tn17 Cold Ch3 IS

&2 Click the component.
B Click Open.
i3 Click OK.

m Press F5 to save, build, and
run the console application.

B The Add Reference dialog
box appears.

—m Click Browse.

E Click [F] to select the
bin\Debug directory for the
server component created.

—ll A message appears showing
the properties set for the file.

CONTINUED

)
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you can use Xcopy deployment to install the

assembly. With private assemblies, you do not need to
register components that the application uses. The
components are discovered during the JIT compiling of the
components. The issues with the Registry and DLL Hell go
away. When using private assemblies for your component,
the components deploy to the application directory by
default and become visible only to the containing
application. Because the components are discovered during
JIT compiling, you can make updates on the components by
just copying over the existing assemblies without
unregistering and re-registering.

3 fter creating your application with private assemblies,

The process of deploying an application that only uses
private assemblies is very simple. Just copy the client
application and its dependencies from the output directory,
which by default VS .NET builds to the bin\debug
directory, and paste it to the destination client. In the case
of the sample task below, you have one EXE file and one
DLL to copy, and you deploy to another location on your
PC’s hard drive. You can modify the directions given and
deploy to another PC’s hard drive. In some cases, you can
utilize a config file to help with locating dependencies.
Because the dependent DLL is in the same directory as the
client EXE, you do not need a config file.

DEPLOY AN APPLICATION

& Debug =15 x| =R
Fie Edt View Favotes Took Help | Fie Edt View Favotes Took Help ‘ﬁ
<aBack + = - (2] | QSeach CYFoldes o | 0T 05 X o | EE- GaBack v = - (2] | QiSeach CYFodes oF | 05 8 X o | ED-

N Address]ﬁ C:\Frogram Files\CH#AChanpter] 44CodetPhotafibumClientbin'Debug j| P ho | Address]@ C:ATemp j| PG
3 d = Mame ¢ | Size | Tupe [ 1 bl = Mame ¢ | Size | Type [ M:
ﬁ (I JE] Photoaibum.dil 5K8  Applcation Extension ﬁ L
L 2 Photadlbum pdb 20KB  Program Debug Dat L
Debug 168 dpploatr Temp S
PhotailbumClie  Open 16KE  Program Debug Dat @ Shortout
Zitems selected. TertPad There are no items to show in thi »
i P addtoZip folder ) Bl View
Total Fie Size: 8,00 KB 9 Zip and E-Mai Debug.zip Somal e lir=g Arrange leans ,
= 5 MEEDa =0 Microsoft \waord Document Lire Up leans
Photod bumClient. exe SendTo ' b Dosuments Microzoft PowerPaint Presentatign Refresh
Phata bum.di Cut o Hetviork Places 2] Microsalt Publisher Publication -
My Computey Custorize This Folder...

Flsste UGA Document Faste

Ceate Shorteut @ we Clip Easdle;hlorttcul .

Dlelete 2] Microsoft E kcel Wiorkshet noo Lelste e

Rename @ WinZip File

Fjoperties Properties

4 | | 4 | |
Copies the selected items to the Clipboard. To put them in the new lpcation], use the Paste command. Creates a new, empty folder.

= 1] Open File Explorer and E Click the server and the

browse to the directory where | client.

you built your server and . . :

client components. —E Right-click the file and
click Copy.

—4 Browse to a directory to

5| Right-click the directory
window and click New =>
Folder.

E Rename the folder
to an appropriate name.

deploy the application.
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=
ﬁXﬂ@ﬁ Configuration files can provide paths that specify E I
directories where the runtime should search for xam'p < .
assemblies. See the <probing> element for an SR gERIE Ao
<runtime>

example of a redirection path. You can also
redirect one assembly version to another by
using t'he <bindingRedirect> element. The probing privatePathe
following example demonstrates how you can "bin;binother\sub_bin "/>
redirect to a newer version. <dependentAssembly>

L <assemblyIdentity name=
"yourAssembly"

<assemblyBinding xmlns="urn:
schemas-microsoft-com:asm.v1">

publickeytoken=
"23abdbad9e0ab9al"

culture="en-us” />

<bindingRedirect oldVersion=
"1.0.0.0"

newVersion="2.0.0.0"/>

</dependentAssembly>
/assemblyBinding>
</runtime>
</configuration>
. J
=151 x] INNT Systom3Zvomd onc
File Edit “iew Fawaorites Tools  Help ﬁ (ll:t):rgsnft_UJ'i.nd?;fgszgggn[::grsinnfS.gll. 1951
= opyright - icrosoft Corp.
“Back + = - (1] | QiSeach [YFolders (4| B8 O X x| E2-
Addhess ] CATemphC =l @te
M - G:%\Temp\C#>Photof 1bumClient
e Name I Size [ Type [ Modfied Catergory is vacation and title is Christmas in the Mountains for the file src_o
L hristmas_dec-1998_01. jpy
:\TempACas_ 3
C#
There are no items to show in this
folder.
Wiew 3
See also:
Arrange lcons »
My Documents
My Network Places EnzUpllzons
Refresh

My Computer
Customize This Folder.

Paste Shorlcu;

Unda Rename: Ctil+Z
New 3
Properties
4| |
Inserts the items you have copied or cul into the selected location
—Id Paste the files to the newly = 8| Open the command 1 Run the client application.
created folder. prompt and use the cd

A message appears showing

command to get to the ¢ !
& the properties set for the file.

deployment directory.
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using shared assemblies. Sharing components

across multiple applications is the model used in
COM/COM+ applications today. Shared assemblies in .NET
are the closest relative to the COM+ component. Creating
and deploying a shared assembly takes a few more steps
than doing the same for a private assembly. See page 254
for information about creating a simple private assembly.

You can share your code across multiple applications by

To create a shared assembly, first you assign a shared name,
also known as a strong name. You assign a strong name
through the creation of a key pair and update the

AssemblyInfo class with the key filename. The key
filename assigns the path to the key in the
AssemblyKeyFile assembly-level attribute that you find
in the AssemblyInfo class. You can generate the key file
with the strong name utility using the sn. exe tool.

After you complete the key assignment, you can compile
the project. After compiling, you need to place the assembly
into the GAC, or Global Assembly Cache. The easiest way

to register an assembly into the GAC is to drag and drop
the component into the global assembly directory
C:\winnt\assembly, or your equivalent system path.

CREATE A SHARED ASSEMBLY

9
Ix

. PhotoAlbum - Microsoft Visual CH.NET [design] - Photo.cs

File Edt Wiew Project Build Debug Tools  Window Help

Motes.tet  Phatoues Pholo.cs‘
[%g Phatatibum Phata

k=ing system:

WAl sse|D

Jain g Bhias

j I@Calegory j

I namespace Photodlbum
{
public class Photo
{
protected string sCategory:
protected string sFileName:
protected string sTitle;

=] public Photol)
{

/¢ Constructor logic goes here.
r }

public Photol(string Category, string FileName, string

/¢ Intirialize protected variables.

gCategqory = Category; sFileName = FileName; sTitle =

Title: -

H
5

AWINNTASystem32\cmd.exe

MHicrosoft Windows 2000 [Version 5.00.2195]
m<C) Copyright 1985-2000 Hicroseft Corp.

C:\>ed tempick

AL, S5E|

C:\TempiC#>sn -k RyanSolutions.snk

Ready I | 'Ln1 Coll Ch1 IRIEE

Note: See page 254 for more
information about implementing
an assembly.

E] Save the file.

Kl Create a new console
application and open the
Classl.cs file.

— Add the implementation
of the assembly.

[T T,

Microsoft (R) .HET Framework Strong Hame Utility WUersion 1.0.2615.0
Copyright (L) Micresoft Corp. 1998-2001. All rights reserved.

Key pair written to RvanSelutions.snk

C:\Temp\C#t>dir
UolTume 1n drive C has no label.
Volume Serial Humber is 307E-2153

Directory of C:\Temp\C#

0672772001
0672772001
06/27/2001
06/22/2001
06727727001

<DIR>
<DIR> -
5,120 Photoflbum.d11
4,096 PhotofilbumClient . exe
596 RyanSelutions.snk
e(s])
2 Dir(s)

¥,817 bytes
5,665,001,47% bytes free

C:\TempiC#>

A key pair is created.

—d Type the dir command to
ensure that the file exists in
the deployment directory.

(4] Open the command
prompt.

B Navigate to the
deployment directory.

= 6| Type the sn command —ll The key file is listed.

to create a key.
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You can create and manage shared assemblies
using the tools that the .NET framework
provides. The Gacutil.exe file enables you to

Ildasm.exe takes a PE file that contains MSIL
code and creates a text file suitable as input to the
MSIL Assembler (I1lasm. exe).

view and manipulate the contents of the GAC.
You may not find it feasible to use the drag-and-
drop method to register a component in the
GAC when deploying an application to a remote
machine. You can, however, use Gacutil.exe
for deployment scripts as well as build scripts.

A companion tool to the MSIL Assembler
(Ilasm.exe), the MSIL Disassembler allows you to
view the Manifest and the library’s types.

Sn.exe helps you create assemblies with strong
names. Sn. exe provides options for key
management, signature generation, and signature
verification. If you have multiple keys that you
want to group together into one store, you can
use the - i switch to store them in a container,
for example: sn -1 myKeyPair.snk
MyContainer.

D |

**; SharedPhotoAlbum - Microsoft Yisual CH_NET [design] - Assemblylnfo.cs* -18] x| _lo] x| m _iol x|
de [l Mew Beee WG SR Dk Wl File Edit “iew Favortes Tools  Help File Edit “iew Favortes Took Help |
% | Motestat | Photo.cs | Photo.cs | Assemblylnfo.cs® | 4rx aD Back = = - (2] | @ Soach TFoldere €8] 2|[ < Bock]- = - ‘ BSearch L Foldes (4
i @
I | =] | =l g Address | 7] C:\Program Files*C#\Chapter #1Cod 7| @ Gio Auddess |71 COWINNT \dssemtly =] #6a
=) £ in the KeyFile is installed into the CEP and used. = ame I Size ] T || Globalfseamtle Name | Type | versln | Culiae] P
] /¢ i*) In order to creste = KeyFile, you can use the sn.exe Verson 10 r Wy_ ERTRET TN o
X - 4] macari relit 1. i
jf“”‘g NET’ “m“?" e KerFile. the loeat e meeris SharedPhotadlbum di 5KB A || Spstem Predt 1024110 s
i e Ry e RERERIS, RAC fnmation nn e mevbee T SharedPhotadibum pdb 16KB P |[3efy System Drawing Prefit 1024110 b0:
i relstive to the project ocutput directory which is 1 System windows Foms Frelit 1024110 o7
$Project Directory$hobid<configurations. For exsmple, if ] SharedPhatdlbum di
your KeyFile is ey
/ lozated in the project directory, vou would specify the
AssemblyEeyFile
L attribute as [assenbly: ALssewblyKewFile("..%%..\\mykey.snk
"1
i (*] Delay %igning is an advanced option - see the Nicrosofr .
NET Framework
I documentation for more information on this.
L
[assembly: AhssemblyDelaySign(false)]
/4 path to EeyFile
[[assemly: AssemblyKEyFllE(E"C:\Temp\c#\Ryan:’a‘olut1ons.snk")]|
[assembly: AssendblyKeyMame (") ]
5 4 | (Ll | |
Fieady I I=ES Col6i Chet [ |ins Thpe: Application [4 50 KB S My Computer | % obigetls) [ = My Computer 4
= 8| Open the AssemblyInfo.cs E) press Ctrl+B to build | Open File Explorer and & With the two
file for the project and update the ~ the component. navigate to the directory windows side by side, drag
AssemblyKeyFile. where you built the SharedPhotoAlbum.dll
component. to C: \WINNT\Assembly
directory.

1 Open another instance of
File Explorer and navigate to
the C: \WINNT\Assembly
directory.

B The component is added
to the global assembly.

>
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ou can share common classes across multiple

applications by using shared assemblies with your

client applications. Building clients with shared
assemblies is similar to building with private assemblies. You
do not need a local copy of the assembly. The client
applications use the GAC (Global Assembly Cache) to
determine where to find the class they need for object
creation. With VS .NET you can have an option for a local
copy. In most cases, you do not need a local copy. To ensure
that you do not get a local copy, you can go to the
properties of the reference and set the Copy Local
property to False.

To use a class that resides in a shared assembly, the
component must exist in the GAC. You need to set a
reference to the shared component. If the shared
component does not appear in the reference list, you must
browse to the shared component and select the assembly
file.

After you register the shared component and compile your
client application, you can test your client application.

CREATE A CLIENT

**z; SharedPhotoAlbumClient - Microsoft Visual CH.NET [design] - Client.cs m=IES| **.. PhotoAlbumClient - Microsoft ¥isual CE.NET [d =S
File Edit Yew Project Build Debug Tools  ‘Window Help =9 Add Reference x|
IS i 4 x| O & < O
% | Notestst | Photo.cs | Photoce | Assemblylnfo.cs - Client.cs ‘ % g i MET | oM | Tk | %
= |[&2 PhotasibumCient Ciert =] [g®Manistingl) args) = = ) Browse I I =
13_ [ using System: SE g Component Hame Version Paih = S H =
2 L using SharedPhatollbum: = 2 C:\WINNT\Microsoft NET\Fra... Select "
CrustalDecisions. CrystalReport..  2000.9140.2..  c:\Prodriam Files\Commen File... |
. CrystalDecizions. ReportSource 2000.9140.2..  c:\Program Files\Comman File. ..
7l namespace Photollbumclient CrystalDecisions Shared 200051402 c:\Program Files\Common File
i CrystalD ecisions. web 2000.9140.2..  c\Program Files\Camman File...
i F <summarys CrystalDecizions Windows. Forme  2000.9140.2..  c:\Prodram Files\Comman File. ..
ipti CrystalEnlerprizelib 1.000 c:\Progiam Files\Common File I
3 i t £ C 1 1.
:,‘;i ::mmary FeEEIptinn ton "ee > CrystallnfoStarsLib 1.0.0.0 c:\Program Files\Commaon File. .
</ summary> CrystalkepCodelib 1.0.0.0 c:\Prodram Filest\Comman File...
class Client CrystalPlugintarib 1.00.0 c:A\Program Files\Common File,
4 Custombarshalers 1.0.2615.0 C:\wANNT Microsoft NET'Fra.
static void Main(string[] args) erwdte AN P NN T Micansch NFToFra 7
1
Photo myPhoto = new Photoi): Selected Companients:
Component Hame [ Tupe [ Soue | Remove
myPhoto.Category = "wvacation®; —I
wyPhoto.FileName = "sre christmas_dec-15995 01.3pg™:
myPhoto.Title = "Christmas in the Mountains":
|| Console.lriteline imyPhoto.GetFullDescription()); -
@ a oK Cancel Heb | [
H - [~
Refsdy I [ Ln2o Cal10 Ch4 || s Raady I || Lnf16 Col 57 Ch52 || s
El Create a new console Note: See page 254 for more B The Add Reference dialog [3 click Browse.
application and open the information about implementing box appears.
Classl.cs file. aclient
1 Add the implementation E] save the file.
for a client application.

4 Seta debug stop.

H click Project = Add
Reference.
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4 \
Apij You can use the constructor of the class to set initial
h properties on an object, which is an alternative to setting
properties individually after the component is created. To
run the below example, replace the Client.cs file in the
sample task with the following code and recompile. Note
the use of the overloaded constructor.
TYPE THIS: RESULT:
using System; using SharedPhotoAlbum;
namespace PhotoAlbumClient { Category is Vacation and title is
class Client{ — . Christmas in the Mountains for the
static void Main(string[] args){ N ) i
Photo myPhoto = new Photo( > file src_christmas_dec-1998_01.jpg
"Vacation",
"src_christmas_dec-1998_01.jpg",
"Christmas in the Mountains");
Console.WriteLine (myPhoto.GetFullDescription()) ;
Y1}
\. J
*.. SharedPholoAlbumClient - Microsoft Visual C#.NET [design] - Chienl & x]
Filk Fle Edit %ew Project Buld Debug Tools Window Help
g MET |co | Proiete] = § | Hotesta | Photocs | Photo.cs | Assemblyinio os | Client.cs | 4 b x [ e TR ]
M Tveson T Fah T=] | [ z 2 B Procabunciencien v]| [5@Wanitina ae) = |2] E
1 2 k3 — (3] References | 2
H Select Component o Eusing System; = @ a bl
. H < Lusing SharedPhotoklbum; I— NS;:;J"DES

Look in ID Debug | &= - ‘ Lo B i - Toas~

|1 Version 1.0 £ namespace PhotodlbumClient

[E]sharedPhotoAlbum.dil J] t

S <oummary>

] Photo.cs
Sample_e. txt ’J

- SharedPhotoAlbumClien!
(s3] References

Histary
_> /¢ Summary descriprion for Classl. + SharedPhotodlbum|
J4F < summar v Suster _ILI
4 | »

the Mountains";

5l class Client
My Projacts !
= static void Main(string[] args)
= i SharedPhotoAbum Reference ¥
O Photo myPhoto = new Photol); i
Desktop ERT
o -
myPhoto.Category = "vacation"”: [Name) SharedPhotad/ b
.* wyFhoto.FileName = Build Mumbe 543
. "sre christmas dec-1995 01.jpg": —_—
Favarites nmyPhoto.Title = "Christmwas in

:emrme: I — zl Deen 1 Console.Uriteline (myPhoto. =

) Places les of pe:  [Camponent Files [+l Ub: fb." odx: exe) =l Cancel T e, i i
M The Select Component El clicka component. 11) Expand References in the K Press F5 to save, build,
dialog box appears. . Solution Explorer for the client  and run the console

& PP —EcllckOpen. apolicati p licati

. pplication. application.

I Click to select the B8 Click OK

bin\Debug directory for the 1€ ‘ —iB Click to select the shared B A message appears
server component created. assembly. showing the properties

_m In the Properties window,
set the Copy Local property
to False.

set for the file.

[CONTNUED] 2
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CREATE AN APPLICATION WITH

SHARED ASSEMBLIES

leveraged among several client applications. Shared
assemblies can also be updated after they are
deployed.

You can deploy shared assemblies for code that is

The process of deploying an application that uses shared
assemblies involves copying the client application and its
dependencies to the destination client machine, and placing
the shared components into the GAC. GAC registration can
be done by dragging and dropping assemblies into the GAC
directory in Windows Explorer C:\winnt\assembly. If
you want to automate the registration, you will use the
Gacutil.exe utility.

After the assembly is in the GAC, you can then run your
client. If you need to update the shared components, all you
need to do is copy over the existing component and the
client application will use that copy of the component the
next time it is called. If you have a new version of the
component that is not compatible with the currently
deployed component, you need to version it (see page 266).

In the application deployment described here, both
components and client application reside on the same
machine. Remoting components, on the other hand, is
much more involved and requires the use of a proxy.

DEPLOY AN APPLICATION

=1g| x| =1o| x| 1ol o] x]
File Edit Wiew Favoites Tools  Help ‘ﬁ File Edit View Favoites Tools  Help ‘i File Edt Wiew Favoites Tools  Help ‘ﬁ File Edt Wiew Favoites Tools  Help ‘i
G Back + = - [ | @ Geach [YFoders ¢4 | »|| &Back - = - 3] | QSeach HFodes Back » & - [£] | @Seach LYFoders cf| »||| & Bak - = - [ | @Seach yFolders B >
Address [ CATemp\C# =] @6o || Addess| ] haredPhotadlbunCientibinDebug = || @ Go Address [y cATemptC ~] @G0 || Address |3 odeS haredPhotatibumibintDebug ]| @ o
Mame * [ Size | T Hame * Size | Tupe Name [ Size | T Hame + | Gize | 1
Photasibum.di 5KB dpp aredPhotoAlb ent.exe 4KE  Applica Phatasibum, di BKE  app | | version 1.0 F
™ PhotoélibumCClient. exe AKE  App SharedPhotaAlbumClient pdb TEKE  Prograr ™ PhotoélbumClient. exe 4KB  App aredPhotoAlbum.d 5KB £
[s8] RyanS olutions. snk 1KE SNk [#] RiyanS olutions.snk 1KE SNk SharedPhotoAlbum pdb 16K F
] Client Applications File (] Client Applications File

_ 1 (1 Server Caomponents| File 1 Server Caomponents File:
2] SharedPhotodlbumClient exe 2] SharedPhataglbum.di
58 o
| [ I o < | oI | |
1 object(s) selsct | [ My Computer 7 Tifpe: Applicatior 400 KB k=] My Computer 4 [1 abisct(s) selact | [ My Computer 7 [Tope: Applicatior 450 KB k=] My Computer 4

(1] Open File Explorer and
navigate to the deployment
directory.

1 Create a folder for deploying
the server component and
another folder for deploying

the client component.

El Open another instance

to the directory where the
SharedPhotoAlbum
client was built.

and drag to the appropriate
directory.
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= 5| Navigate to where you
of File Explorer and navigate
for the shared assembly.

1 Click the client application

[ click the server component
and drag to the appropriate
directory.

built the server component
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e N
Appjy You can consume C# assemblies with a VB client. Below is a sample
i| of a VB client application that uses the SharedPhotoAlbum component.
To test the code, you will need to create a new VB console application project.
Make sure that you reference the SharedPhotoAlbum component.
' Equivalent to the using
Imports SharedPhotoAlbum
Module VBPhotoAlbum
' Main entry point into the console application (make sure that this is
' set in the project properties as the startup object).
Sub Main()
' Creating instance of Component with the constuctor that initializes the properties.
Dim spaTest As New SharedPhotoAlbum.Photo("vacation", "src_christmas_dec-1998 01.jpg",
"Christmas in the Mountains")
Console.Write (spaTest.GetFullDescription())
End Sub
End Module
Category is Vacation and title is Christmas in the Mountains for the file src_christmas_dec-
1998_01.3jpg
. J
JRT=TER] [ 2 =T SEF
File Edit Wiew Favortes Took  Help | File Edit ‘iew Favortes Todls  Help ﬁ File Edk Vew Favorites Tools Help | i
&Back - = - (]| @Seach TyFodes (H| 7| FBack - = - (] @Seach TaFoides (3 7 SBack - & - [ | Qeearch |Ghraders (B[ 0 B K 0 E
Addiess| ] CATemp\C#\Client Applications v || @G0 ||| Address [ ] CAWINNT\ssembly ~|| @5e Address [ CATEMP\C#1Client Applications | @
Name_/ I Size [ Type Glopal Assembly Mame [ Tupe [1= LSS D WINNT S stems A diEN
Microsoft ndows 2000 [Uersion 5.00.2195%]
aredPhotoAlb d B KB Applicat 1&! cessibility 1 (L) Copyright 1985-2000 Microsoft Corp.
jg tstabecisions CiytaFepars Engne ] C:\TEMPACHACLient Applicalions>SharedPhotoflbuntlient exe
15 LipstalDecisions. ReportS ource B Catergory is vacation and title is Christmas in the Mountains for the file src_g
18 FiystalDecisions Shared E hristmas_dec-1998_01.jpg
e @1 CiystalE nterpriselib 1
) rystallnfoStorsLib 1
381 Crpstal eyCodeLib 1 [c
381 ErystalPluginMarLib 1 e
181 {scompmad : =
181 CustomMarshalers 1
1 EnvDTE ;
1&! EExecRemate 1
41 Host 1
41 JE Host 1
21 ymiwiapper C
1 Wicrosoft ComServices 1
.%r i ets 10 mis = {1 TuneTomn
< | o | 2 (] txtprink ~||4] | |
[Type: &pplication|4 50 KB = My Computer Y [71ochects | & My Computer 4 1 object(s) (Disk Free spare: .45 GE) 4.00 KB [\ vy compurer
= 7| Navigate to the directory B Navigate with the other 10| Open the command B Run sharedPhoto
where you deployed the instance of File Explorer to prompt and go to the Client AlbumClient.exe.
server components. C:\WINNT\Assembly. Applications deployment
directory B A message appears
] Click and drag the showing the properties
server component to set for the file.

C:\WINNT\Assembly.




VERSION A SHARED ASSEMBLY

ou can version assemblies if you use shared

assemblies. Versioning helps the CLR determine

which physical class to load when an object request
is made from a client application. Versioning of the same
component enables you to manage distributing updates to
applications without breaking clients.

You build version numbers from four sets of numbers that
you separate by periods: Major, Minor, Revision, and Build
Number. You configure the version number in the
AssemblyVersion assembly-level attribute that you find
in the AssemblyInfo file. To do so, you need to
understand the compatibility between the two versions of
the same component.

The numbered steps below enable you to create two

versions of the same shared component. After you register
each version, you see two rows for the component in the
GAC, one for each version. Both lines look identical, except

for the version number (one being 1.0.0.0 and the other
being 2.0.0.0). Versioning in .NET allows for side-by-side
execution of the same component, which gives the
capability to have an instance of each version running at the
same time on the same machine, which is a useful, new
capability of the .NET platform.

VERSION A SHARED ASSEMBLY

& Debug =15 x| **; YersionedPhotoAlbum - Microsoft Yisual CH.MET [design] - Assemblylnfo.cs= =R
File Edit View Favoites Took Help | Ele Edt ‘Yew Project Build Debug Tools ‘Window Help
= Back » = - ‘ @Saamh {4 Folders Q ‘ E TE Flel | 5]~ @ | Notestst | Photo.cs | Photo.cs | Assemblylnfo.cs | Photo. cs‘l A .cs‘I 4rx WD
AddreSSIaE\F’mgrﬂm Files\CHAChapter] 45CodeiWersionedPhatas bumbintDebug j| PG = =l = =
i @
¥ e | Marne ¢ | Size | Type [ Mc g Husing Systew.Reflection; = =
ﬁ L [¥ersion 1 [IEII]| File Folder 6/ 2 Lusing Systew.Runtiwe.CompilerServices; I—
i Cversion 20.0.0 File Folder 6/
Debug ] WersinnedPhatodlbum i SKE Application Extension B/
T3 VersionedPhotadlbuf pdb T4KE Progam Debug Dat.. 67, [essembly: AssemblyTitle("")]
VersionedPhotoAlbum.dil [assembly: AssemblyDescription(™™)]
Application Extension [assembly: AssemblyConfiguration(""}] —
Modiied. B/25/2001 718 &M [assenbly: AsserblyCowpany (""]]
[assembly: AssewhlyProduct(™]]
Size: 5.00KE [assembly: hssenblyCopyright ("")]
Attributes: [nomnall [assenbly: AssenblyTrademark ("")]
[azsenbly: AsserblyCulture(™™)]
[azsembly: Assem}:ly\;‘arsmn(’..o.D.D"’J]
[azsenbly: AsserblyDelav3ign(false)]
[essembly: hssenblyReyFile (B"C:\ Tempy[#) RyanSolutions.snk")]
[essembly: hssenblyReyMame ("")]
s
/4 General Information about an assemply is controlled through the
following
4 | _’I /¢ set of atcribuces. Change these atpribute values to modify the =
Type: Application Exstension Size: 5.00 KB |5.00KB = My Computer Feady I [["Lnt3 Col30 Ch3o I ing
EB Create a shared assembly. K1 Create two directories for —13 Open the 7] Change the
Hinthea BlTae different versions of the AssemblyInfo.cs file. AssemblyVersion to a
n the Assem nro.cs 8
- . ¥ : component. later version number.
file, build the component.

= 5 | Copy the component into

+H Open File Explorer and the earlier version directory.

navigate to the bin\Debug
directory.
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EX{C{ You can determine different compatibility scenarios with the four
sets of numbers that make up a version:

Incompatible — Change to the assembly making it incompatible
with previous versions. Two versions are incompatible when the
Major and Minor numbers between the two versions do not
match.

Maybe Compatible — Change to the assembly that is thought to
be compatible and carries less risk than an incompatible change.
However, backward compatibility is not guaranteed. An example
is a service pack or a release of a new daily build.

QFE (Quick Fix Engineering) — Engineering fix that customers
must upgrade. An example is an emergency security fix. Does
not impact compatibility.

If you install a new version of a shared component on your
clients machine, the runtime determines if it can use the new
version for calls from existing clients. For example, if you compile
a client against a shared component with version 2.1.1.101, and
then install a new version at a later date that has version
2.1.1.211, the client application uses the newer version 2.1.1.211
the next time it makes a request to load the assembly.

*2: VersionedPhotoAlbum - Microzoft Yisual Ci MET [design] - Photo.cs™ MEIES| &0 Debug 1= x|
File Edit “iew Project Buld Debug Tools  Window Help File Edit “iew Favorites Tools  Help |
4 | Wotestst | Photoos | Photo cs | Assemblyinfo cs [ Photo gs= | ssemblyinfo cs rxo e Back ~ = - ] | @ Seach Foldes 3| 05 05 K | -
Y #
I‘?: IQI;VerslonetholoAlbum.Photo j I":‘ Phata(sting Categary, string FileN ame. string Title] j = Address |y C:\Program Files\CH#\Chapter] 4\CodetWersianedPhotadiburbin\Detug jl ﬁﬁn
= __l
‘37 Ei — = = -1 = Mame - I Siee [ Tupe Mg
s | puBlic Photo(string Category, string FileName, string "D (I File Felder B,
Title) (s File Falder B/
¢ Debug 5KB  Application Extension B/
/¢ Intitialize protected varishles. 2 VersionedPhotaddbum pdb 14 KB Program Debug Dat. [T
Console.Writeline ("Intializing VersionedPhotollbum — VersionedPhotoAlbum.dll
Version @ 0.0.0™; Application Extengion
sCategory = Category; sFilleName = FileNeme; sTitle = Madfied: 6/25/2001 718 &M
Title;
i Size: .00 KB
Adtributes: [narmal)
public string GetFullDescript{ion()
{
return "Catergory is " + pECategory +
" and title is " + sTlitle + B
" for the file " + sFjileName;
i
public string Category
{
get {return sCategory;} = 4] | _’I
Heady 1 || Lnjz2 Col 10 ChEB [ [fms Type: Application E xtension Size: 5.00 KB |500KB &l My Computer
0 . D .
H Open the Photo.cs file. [-J Change the message to —m Open File Explorer and ﬂa Copy the component to

display the later version navigate to the bin\Debug the directory for the later
number. directory. version of the component.

i Build the component.

267




C#

CONFIGURE A CLIENT FOR A
VERSIONED ASSEMBLY

ou can utilize versioned assemblies to give your client The process of using a versioned assembly is not any

applications an upgrade path for newer, optimized or different than what you do with an unversioned shared

enhanced components. With the versioning assembly. You just need to make sure that you select the
capabilities of .NET, you can use an assembly that has correct version. Shared assemblies with multiple versions
extended its members without the need to recompile. The will have multiple entries with the same Global Assembly
version binding policy determines which version you need Name, but each entry for that Global Assembly Name will
to use for a calling client to a shared assembly. The .NET have a different number in the version column. For more
runtime and/or the configuration file for the application information on shared assemblies, see page 260. To check
determines what your client’s version binding policy is. The that you have the right version, after you have made the
configuration file can override the .NET runtime binding by reference, you can view the properties of the reference in

setting the versioning in the <bindingRedirect> element the reference list in the project solution.
of the <runtime> element.

CONFIGURE A CLIENT FOR A VERSIONED ASSEMBLY

**z; WersionedPhotoAlbumClient - Microsoft Yisual CH.NET [design] - Client-cs =R **.. PhotoAlbumClient - Microsoft Yisual CHE.NET =R
Eile Edit ‘iew Project Buld Debug Tools Window Help (S0 Add Reference Ll
i = x i 4 x O LS X O
3 MNatestst | Photo.cs | Photouos | Assemblylnfo.cs | Photo.cs™ | Assemblylnfo.cs” - Client.cs a 3 i MET | ] I Projects I a
§ 8 Photoalbuntlen Ciert =]/ [g®mainistingll aros] EjE é‘ [Bromse.. | I E
=8 n f = = 2 Component Marne Yersion Path = = =
5 Fuzing System; N E WIS
Ed L using VersionedPhatollbim; = ] Accessibilit C:WINNT\Microsoft.NET\Fra... Select I
CrystalDecizions. CrystalReport..  2000.9140.2..  c:\Program Files\Comman File.. ]
. CrystalDecisions RepotSowce 2000.9140.2.. c:\Progriam Files\Common File.
namespace Photoblbumtlient CrystalD ecisions. Shared 2000.9140.2..  c:\Program Files\Comman File. .
i CrystalDecisions. web 2000.9140.2...  c\Prodram Files\Comman File. ..
= class Client CrystalD ecisions Windows Forms - 2000.9140.2.. c:\Prodram Files\Common File.
i CrystalEnterpriselib 1.00.0 c:\Pragram Files\Common File,
CrystallnfaStareLib 1.0.0.0 c:\Program Files\Common File. .
static vold Hain(stringl] args) CiystalKeyCodel b 1000 cAProdam FilestCommon File
¢ CrystalPluginMgiLib 1.00.0 c:\Progham Files\Comman File
Photo myPhotos = new Photo|"Vacation"”, Custornbd arshalers 1.0.2615.0 C:hwINMNT \Microsoft MET4Fra...
mare christmas dec—1335 O1.ipg”, erwrte znnn F NN T Micnach NF Tor 2
- - "Christﬁas in the Mountains™):
Selected Components:
Console.Writeline (myPhotos.GetFullDescription()); Canene MEms [ Type [ Sourc I -
} [ |
¥
H
| 1K Cancel Help | B
Ready I |['Ln16 Col2 Ch2 I 1Ins Ready I [ Lnfte Cal 57 Ch52 I 1Ins
—BH Create a new console Note: See page 254 for more B The Add Reference dialog E] Click Browse.
application and open the information about implementing box appears.
Classl.cs file. aclient

1 Add the implementation B Click Project = Add
for a client application. Reference.
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e ~
Extra To control the binding of a client to a versioned EXAMPLE:
assembly that your client application uses, you cconTieuzations
can create a configuration file. The example D
shows how to use the configuration file to crssmililyEinding
redirect the binding from one version to another xmlns="urn:schemas-microsoft—
version. For you to test the example with the com:asm.v1">
code that is created in the numbered steps <dependentassembly>
below, you will have to update the <assemblyIdentity name=
\ "VersionedPhotoAlbum"
publicKeyToken to match the hash of the .
. publicKeyToken=
public key that you created on page 260. "e79f3eb79bb2bf0a"
. culture=""/>
<bindingRedirect
oldversion= "1.0.0.0"
newVersion="2.0.0.0"/>
</dependentAssembly>
</assemblyBinding>
</runtime>
</configuration>
\ J
_[8] x| Program Files\C &) x]
File x| File Edit  View Favorites  Tools  Help ‘
4 MET ICDM | Projects | x a {SBack v = - | @ search |E|Fo\ders 4 ‘ ) | -
a E — — — - — | Brawise. | % Addressl \Program FilesiC#yChapter 14 CodeiVersionedPhatoAlbumclientibini Debug
Hscleot Compornent = * Folders LAMES b AL 2
g = . Microsoft Windows 2000 [Uersion 5.00.2195]
Lack in = Version 20.0.0 & - [ 5 ~ Tools~ (C) Copyright 1985-2000 Microsoft Corp.
%] VersionedPhotodlbum, d\ll C:\Program Files\Ci#\Chapteri4\Code\lersionedPhotoflbunClientibiniDebug>Versioned
3 Photoflbuntlient _ ]
Intializing UersionedPhotoflbum - Version 2.0.0.0 ) )
History Catergory is Uacation and title is Christmas in the Hountains for the file src_c
hristmas_dec-1998_01.jpg
o C:\Program Files\C#\Chapter14\Code\ersionedPhotoflbunClient \biniDebug>_
My Projects
PT C
D;sktop
E
Favorites
E’_‘ Fiename | = d {1 creative J
My Hetwork = 1] 1 directxc ~| 4] | »
Files of bype: - Wy
B Plages fles of tupe: [ Camporent Files (* i ;= olb.* o se) | Cancel _IL = T .00 KD S #y Computer
B The Select Component kd click Open. = 10| Open the command & Run the client application.
dialog box appears. . prompt and navigate to the
H click ok. directory where the client —#l A message appears

—H Go to the later version
of the server component.

—B Click the component.

E] Press F5 to save, build, and  Was created.

run the console application.

showing the properties set for
the file and the correct version
number.




CREATE A WEB SERVICE

he next evolution of distributed programming, Web

Services, allows for your applications to provide

component-based services over the Internet. That is,
you can call a .NET component from one machine on the
Internet to another. Web Services are made available
through standards like Simple Object Access Protocol
(SOAP), eXtensible Markup Language (XML), and HyperText
Transport Protocol (HTTP). This mechanism allows for calls
to be made over known communication ports, like port 80,
the standard port for HTTP. For Microsoft, Web Services are
considered the basic building blocks for distributed

applications.

Because Microsoft has a SOAP Toolkit that allows remote
procedure calls on COM+ components over HTTP, you do

not need .NET or VS NET for building Web services, but

having VS .NET and .NET makes life much easier when you

are creating or using a Web Service.

VS NET has a project type of ASPNET Web Service to assist
in creating Web services. Creating a Web service involves the

use of a few new file types, which you may not find familiar,
including the * . asmx and * . vsdisco. When you first start

creating Web services, you need to be primarily concerned

with the * . asmx file. The * . asmx file is where you will place

your Web methods. The syntax is similar to how you create
methods in classes. The only major difference is the use of
the attribute WebMethod for methods that need to be
exposed by the Web service and the class must be derived
from system.Web. Services.WebService.

CREATE A WEB SERVICE

**.. Microsoft Development Environment [design] -
Eile  Edit
- =

View Tools  Window  Help

New Project

Start P:  Project Types:

=18 x|

Templates:

[ 7] Visual Basic Projects
0 Visual C++ Prajects

([ Setup and Deployment Projects
(3 Cther Projects

[ windaws Application

* HelloWebService - Microsoft ¥isual C#.NET [design] - Seryicel.asms.cs =R
Elle Edit ‘iew Project Buld Debug Tools Window Help
G % b s £ Fl2 e% %%,

Start Page | Service 1. asmc.cs [| Comment out the selected lines.

| Solution Explorer - HelloWeb... # %

I%HalloWebsarwce \Servicel

j I i’Dlspose(hool disposing

)

== af e Ea

& disposing )
{
¥

2| = &+ HelloWebsService
(=] References
] AssemblyInfo.cs

R Solution ‘HellawebService' (1 praj

T Visual Studio Solutions Egweb Contral Library B 4 VEB SERVICE EYANFLE Global.asax
3 Console Appication // The HelloWorld() example serdice & HelouebSers . vidisco
R windows Service ] Servicel . asmx
B Emety Project LI returns the string Hello World j‘ open
paibmpLy Fral /7 To build, uncomwent the follguing
|A project For creating Web services to use from other applications lines then save and build the projedc Gpen With, .,
—_ =131 HellowebService 4/ To test this weh servive, prgss FS =] view Code
Output . .
Location: hiktp:/flocalhast || Bromse.. ZE|  View Designer
Debug —
Project will be created at http:flocalhostiHelloWwebService, &, Wiew in Browser
Bujld and Browse
s el Terias I I
FMore | oK I Cancel | Help return "Hello World"; T
T —
H '
4 | ' L
TaskList 5] @utput =« | | »
I Il Rlsady Il |44 o1 chi | llms

(1) Open a new project.

3 Click Visual C# Projects
for the Project Type.

—EJ Click ASPNET Web
Service in the Template pane.
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(4] Type a name for the Web
service.

A Click = to select
http://localhost
for the Location.

A click OK.

H Double-click Web
service file created in the
Solution Explorer.

E] Delete the comment lines.

i Right-click Web service
file in the Solution Explorer.

1 scroll down to the
[WebMethod] and select
the text for the sample Web
service.

—m Click Build and Browse.
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N
The Web service that you TYPE THIS:
created in the sample task
imple "Hello World" using System.IO;
was a simple "Hello Wo d Hekaathod]
for a Web service. If you public string GetFavoritesList (int UserID) {
want to go a Step further’ you string sServerPath = Server.MapPath("");
// Here you could make a database call to get XML.
can test out the below string sFilePath = sServerPath+ "\\" + "Favoritesl.xml";
sample Web method. You string sList = GetXMLAsString(sFilePath) ;
will need to create a well- ) return sList;
formed XML documentr private string GetXMLAsString(string XMLDocumentPath) {
Favoritesl.xml, in the FileStream fsFavorites = new FileStream
same directory as the Web (XMLDocumentPath, FileMode.Open, FileAccess.Read) ;
service file. StreamReader srFavorites = new
StreamReader (fsFavorites) ;
~ return srFavorites.ReadToEnd() ;
}
N

RESULT:

The xm1 string in favorites.xml is returned from the

WebMethod.

\. J
(=] 3] localhost/HelloWebService/Servicel.asmz/HelloWorld? - Microsoft Internet (=] 3]

File Edit Wiew Favorites Tools Help

Flle Edit ‘View Favorites Tools Help

SBack -~ = - (D 7t ‘ [ElPersonal Bar  Qhsearch [GdFavorites &% ‘ B-35=218 =R

$=pack ~ = - &) i) ‘ [EPersonal Bar  (QiSearch [ Favorites @l ) -EBw »

=]

Address [[#] http:/jlocalhost{HellowehServiceiService1 . asmx

The following operations are supparted, For a farmal definition, please review the Service
Description.

|l » HelloWorld

@Go

Links >* Address |@ hitp:{flocalhostiHellowebService/Service1 . asmxjHelloworld?

jl s |L\n)s &

<?uml version="1.0" encoding="utf-8" 7>
<string xmins="http:/ /tempuri.org/">Hello World</string=

Helloworld
Test

To test, click the 'Invoke' button,

Tnvokg |
N

SOAP

The fallowing is & sample S0AP request and resp
replaced with actual values.

nse. The placeholders shown need to be

I
l_,_,_ (2F Local intranet 4

@ Dong

=
T

—E Click the Web Method.

M The Web service definition
is loaded.

—m Click Invoke.

M The Web Method service
description is loaded.

—l The XML created from the
HelloWorld Web service
appears in Internet Explorer.
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USING A WEB SERVICE

y using a Web service in your client application or Consuming a Web service is well supported in VS .NET,

server application, you can utilize resources across the which includes a wizard-based approach to discovery and

Internet and open up new possibilities of truly configuration of the proxy you need to make the SOAP call.
distributed architectures. The interface provided for discovering the Web service

. o . enables you to browse to the URL of the service. When you
When you build an ASPNET Web Service, it automatically access the service, you can test the services from the
supports clients using the SOAP, HTTP-GET, and HTTP-POST  interface, view WSDL (Web Services Description Language),
protocols to invoke Web Service methods. HTTP-GET and contract, and view any documentation that exists. After you
HTTP-POST send information via named value pairs, but do have a Web reference, you can import the namespace and
not allow for complex data types to be passed. However, then use it like a local component.

SOAP, or Simple Object Access Protocol, allows for more

complex data types to be passed due to SOAP’s support of

XML and XSD schemas.

USING A WEB SERVICE

... Microsoft Development Environment [design] - Se _1=[x] 2. HelloConsoleApplication - Microsoft Visual C#NET [design] - Classl.cs _1&[x]
Fle Edt View Project Buld Debug Tools ‘Window Help Fle Edt Vew Project Buld Debug Tools Window Help
B % b s € = 4% % B Yl s | EIEE(SE2 4%
. CICTTESSS—— x
Start Pag Gl x| B X Start Page | Service1.asmx.cs [Design] | Servicel asmx.cs | Classl.cs ‘ a4k X
%Hellovt Project Types: Templates: IgtgHelloConsoIeApplication.Classl j Ig‘Main(string[] args) j = EI =1 =
diz Yisual Basic Projects (e windows Application o [ice 11 proi using Systew; I B Salution HelloWebService' (2 proj
; E = EJ— @ HelloConsoleApplication
Yisual C# Projects Class Library R feren
Yisual C++ Projects windows Control Library 5 namespace HelloConsoledpplication Sleisnces
(1] setup and Deployment Projects 5, 5P NET Web Application = J] { Add Reference...
E {11 other Projects Wi ASP.NET Web Service e vsdiscn = 47 csummar v L #Add Web Reference. ..
> /¢¢ Summary description for Classi. T Feferences
ret r A4 </ sumary> | &#] AssemblyInfo.cs
L class Classl | ] Global.asax
lir [ Empty Project =l I { I 1 HellowebService. vsdisco
A project for creating & command-ling application = static woid Main(string[] args) — E Servicelasmy
{ — @ ‘Wb, config
Lgm Mteme:  |[HeloConsoleAppication i
=l Lacetion: _|[ DsiDocuments snd Settingeifomr FRODSERVER My Docurfents\Vis =]|  Browse... 4/ TODO: RAd code to starc
application here
Project will be created at D, \Wisual Studio Projects\HelloWebSer vice\HelloConsaleapplication. i
H H '
[ [ o I Canel | Help L,
) R )
j | | » &3 7] | »
I I Ready I I
(1] Open a new project. (4] Type a name. “Jd In the Solution Explorer, E] Click Add Web Reference.
A . . . right-click the class file.
Click Visual C# Projects Click[=]to select a location
for the project type. for the console application.

K Click Console Application —3 click OK.
in the Template pane.
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CREATING AND DEPLOYING DISTRIBUTED APPLICATIONS

EX‘ﬁ Heavily investing into the future of Web Services, one of Microsoft’s current
initiatives, HailStorm, addresses common programming needs such as personal
profile information and contacts. Below is a list of some of the HailStorm Services.
HAILSTORM SERVICES
myAddress Electronic and geographic address for an identity
myProfile Name, nickname, special dates, picture
myContacts Electronic relationships/address book
myLocation Electronic and geographical location and rendezvous
myNotifications Notification subscription, management, and routing
myInbox E-mail and voice mail, including existing mail systems
myCalendar Time and task management
myDocuments Raw document storage
myApplicationSettings Application settings
myFavoriteWebSites Favorite URLs and other Web identifiers
myWallet Receipts, payment instruments, coupons, and other transaction records
myDevices Device settings and capabilities
myServices Services provided for an identity
myUsage Usage report for above services
\. J/
= [m] 5] < HelloConsoleApplication - Microsoft Yisual C#.NET [design] - Classl.cs -8 5[
& = @ (7] | address: | httpi/locahost/Hellowebservice/Servical .asmx = Ele Edit Yew FErojsct Buld Debug Teols  Window Help
R b e | £ T2 A4%% %,
Sewicel Avalable reFeVrences: Start Page | Servicel.asmx.cs [Desian] | Servicel.asmx.cs | Classl.cs ‘ 4b %
Web Services Igl:HelloConso\eApp\ication.Classl j Ié‘Main(string[] aras) j
The fol\owi_ng operation§ are suppgrterd‘ For a formal definition, @ http:/flacalhost/HellowebServicefSer: D using System: =
please review the Service Description. View Conkract i_|us:mg HelloConsoledpplication. localhost;] i
Yiew Documentation
+ HelloWorld
Ulnamespace HelloConsolelipplication
_ {
> > J] A2 <summar v
This web service is using http:/ /tempuri.org/ as its /¢ Smmeary description for Classl.
default namespace. L i7¢ <f svmmary>
Recommendation: Change the default namespace class Classil
before the web service is made public. — i {
Each web service needs a unique namespace to identify it so = static void Mainistring[] args)
that client applications can distinguish it from other services on 4
the web. http://tempuri.org/ is available for web services that
:r;;:edzreS;;:\;r?tn;ear;/e::;é):‘bhshed web services should use [Servigel HelloService = new Serviceli) |
Tour web service should be identified by a namespace that you [Console.Uritebine (Hellogervice.HelloWorld() )]
control. For example, you could use your company's Internet
domain name as part of the namespace. Althouah many web
service namespaces look like URLs, they need naot paint to an i‘ L I [
actual resource on the web. {(Web service namespaces are T T
URIs.) =] |al | ol T ) B
[ [ [EE tocalintranet 4 Ready I [|tn1s colg cha [ ms
= 9| Type the URL to the Web Note: See page 270 for more 11] Open the class file. B Write the result of the
Service. information on creating a Web _m Add an alias to the Web call to the webMethod to
Service. . the console.
service namespace.
Click OK. —m Set a debug stop.
m —m Rename the namespace & stop
to HelloConsoleApplication. m Press F5.
I Create a new variable M The output to the

of type Servicel. console appears. 273
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INTRODUCTION TO EXCEPTION HANDLING

that occur during runtime. Writing applications that

do not have error conditions is impossible, because
you cannot always control the occurance of an exception.
For example, if a user attempts to read a file off of a CD-
ROM and the disc is not in the CD drive, an exception is
passed back from the method used to read the file. The
client code that called the object, which has the capability
to perform file input/output, must respond to that
exception. Responding to an exception is considered
catching an exception and is done in catch blocks.

3 Il good applications have code to handle exceptions

In your programs, you can write code to both handle and
throw an exception that is handled by the calling client. It is
proper to throw exceptions when the requesting client has
made a request that can not be fufilled. You can decide to
throw an exception because of several reasons. These can
be due to, but not limited to, improper passed parameters
that fail validation or if the request you make to another
object throws an exception. You trust that the calling client
wrote the call to your object within a try block and has
placed the proper code to respond to the exception in a
catch block.

Unified Exception Handling

Error handling in the .Net Platform is unified across all
CLS (Common Language Specification) compliant
languages. Exception handling in development efforts

forms. Visual Basic has the Err Object that is used to

pass error information between COM components.
Visual C++ uses HRESULT's to pass error information.

describes the meaning of each return code.

before .NET on the Microsoft Platform has taken different

Also, some developers have used the method returns for
error codes and come up with a custom error library that

The .NET Platform unifies the approach to handling
errors with structured exception handling. An exception
occurs when an executing program encounters any
unexpected behavior or error condition. The root of an
exception can occur from the runtime (CLR) or can be
raised from code in the executing program. The
error/exception information that is passed within and
between components is contained in a System
Framework class which is System.Exception.

Exception Framework Class

The System.Exception class helps you work with errors
that occur in your application. The table describes the
most common members of this class.

The System.Exception class is the base class for all
exceptions. The runtime handles exceptions without
regard for the language that generated the exception.
Each language has its own syntax for working with
exceptions, but that syntax works with the same
framework class. When an exception occurs, the
exception is passed up the stack until it is handled. If
the exception is not handled, the program terminates.

There is an exception information table for each
executable supported by the runtime. Each method of
that executable has an associated array of exception
handling information in this table. This exception table
is extremely efficient and virtually has no affect on
performance. If the exception does not occur, then no

only realized when the exception occurs.

performance penalty occurs. The processing overhead is

PROPERTY DESCRIPTION

HelpLink (read/write) URL to further error
information

InnerException|(read) for referencing the inner
exception, allow preservation of
error hierarchy

Message (read) text description of the
current error

Source (read/write) string that identifies the
source that generated the error

StackTrace (read) string that contains the
sequence of events that lead to
the error

TargetSite (read) method that originated the

error
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WORKING WITH ERRORS

Basics of Working with Exceptions

You can properly implement exception handling by
understanding the basics of how exceptions are handled
in the flow of your code. The basics of exception flow
are the following:

When an exception occurs, the exception is passed up
the stack and each catch block is given the opportunity
to handle the exception. To be caught by the same
catch block of the procedure, the exception must be
thrown within a try block of that procedure, otherwise
the exception is raise up the stack to the next catch
block. The order of catch statements is important. You
need to place catch blocks targeted to specific
exceptions before a general exception catch block, or

the compiler will issue an error. The proper catch block
is determined by matching the type of the exception to
the name of the exception specified in the catch block.
If there is no specific catch block, then the exception is
caught by a general catch block, if one exists.

To aid the troubleshooting process of the current
developer or any other developers that use your code,
you can write error information that is as detailed as
possible and targeted to a developer. Also, make sure
that you cleanup intermediate results when throwing an
exception. Your callers will assume that you threw the
exception back through the stack after you resolved the
error (for example, rolling back database changes).

Exception Handling Model

You can safely run code in the CLR by creating
programs that handle exceptions. The runtime has an
exception handling model that uses protected blocks of

try

{

// Run code that has the potential to throw exceptions
}

catch (Exception e)

{

code to control execution flow. The basic structure of
these blocks of code for the Ci# syntax are in the
following sample:

// Run code that will generically handle the caught exception

}
finally
{

// Run cleanup code (runs with or without exception occurring)

}
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THROWING AN EXCEPTION

with exceptions. You raise exceptions by using the

You can pass error information back to a calling client

throw statement. If this thrown exception is in a try
block, the execution passes to the appropriate catch block
(see page 280 for details). If the exception is notin a try
block, then exception is raised to the caller. If the caller has
not made the call with try/catch blocks, then the
exception is raised to the next caller on the stack until it is
handled or leaves the application unhandled (which is not a

good thing).

You can purposely throw errors programmatically in code

when logical errors occur in

THROWING AN EXCEPTION

your program. Also, you can

throw an error after an exception has been caught. When
rethrowing the error, you can either insert custom error
information to the exception or choose to overwrite the
error information with a custom error string.

If an exception enters a catch block, the exception is
considered to be handled and stops rising up the call stack.
If you are in a catch block, you are able to give a throw
statement with no expression, which will re-throw the
exception that caused the entry into the catch block. Or,
you can throw an exception that has custom information.

2 ThrowException - Microsoft Visual C#.NET [design] - Sample.cs™ NEES| % ThiowException - Microsoft Yisual CH.NET [design] - Sample.cs* =& x|
File Edt Wiew Project Build Debug Tools  Window Help Ele Edt ‘Yiew Project Build Debug Tools ‘Window Help
4 | Sample.cs® | Crxp % | Sample.cs=| Ll
S & 2 i
§ [ EceptiorHanding ThionE sception =] Ja®ran =l % E‘ Igl:ExcEpliunHand\ing ThrowE sception =] [a#marn - %
e LSing Syster: == 1 —L
. e = static void Main() g
g7 snamespace ExceptionHandling] g 2 { g
g [ || _ I ty £
class|ThrowException e { g
(N [double dCurrentBalance = 10 00 8
Efatic void Maing) {double dRequestithdrawd = 100.00]
@ Consale WriteLine("The bank is going to attemnpt to withdraw " +
1 dRequestWithdrawl + " dollars from an account with " +
dCurrentBalance + " dollars in the bank ");
1 Console WriteLine(),
)
1 [if {dRequestWithdravd = dCurrentBalance)]
throwe new Exception{"The fequested withdrawl is more thenthe
funds in the account "),
= 1 =l
Feady Il || Lnfis Col 1 Ch2 || |[ns Feady I Mz Cal10 ChE IRE

El Create a new console
application and open the
Class1.cs file.

A Rename the namespace
to ExceptionHandling.
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E] Rename the class name
to ThrowException.

— Add the Main function.
“H Add a try statement.

3 Create a double variable

" Create a double variable

E Format and write a
message to the console about
the balance and the amount
to be withdrawn from the
bank.

] Add an if statement
that checks the withdrawal
against the balance and
throws an exception if the
withdrawal is greater than
the balance.

and initialize with the current
balance.

and initialize with the request
amount.




WORKING WITH ERRORS

N { A
Apipj[y You can rethrow errors in a catch block.
XmlTextReader reader = null; Ci\s
; — o : :\>csc
itr:;lng sXMLDo?ument = "photo_library.xml"; e
// This will attempt to read a missing document C:\> ThrowException ai.exe
reader = new XmlTextReader (sXMLDocument) ; "Exception is raised"
reader.Read () ;
} C:\>
catch (Exception e) {
throw new Exception
("Error, can not read " + sXMLDocument,e);
}
finally {
// Finished with XmlTextReader
if (reader '= null)
reader.Close() ;
}
. J
% ThrowE xceplion - Microsoft Visual C# NET [design] - Sample_cs™ —|&| x| e C:\Program Files\CH#\Chapter1 5\Code\ThrowE zceptiol
File Edit View Project Buld Debug Tools  Window  Help Eile_ Edit  wiew Ilﬁed:illllacr;slznwz ;:nzttenpt to withdraw 100 dollars from an account with !
E‘? 5"'“"'“"’"' o ag L Bl The following exception occurred: . .
;;‘ [£2 Evceptionttanding ThiowEsczplion =] o - = Program [1784]° Egzz;:m.[xctplmn: The requested withdrawl is more than the funds in the a
g Console WriteLine("The bank is going to atternpt to_withdraw "+ = i Sample.cs | .HE{EEEKH;‘;;‘,!:25.1:'.‘2..1';:.‘:;‘5:":';‘i';:."‘““" in exiprogran filesiciichapd
= dRequestwithdrawl + " dallars from an account with " + = lm =
g dCurrentBalance + " dollars in the bank."}; g
= Caonsale WritsLine(), T
i 2 dCurrent
if (dRequestWithdrawl » dCurrentBalance) .
throw new Exceptioni"The requested withdrawl is maore than the withdrau
funds in the account "y,
i
catch (Exception &)
Cansale WriteLine ("The following exception occurred: in {0}, e);
- }
e 1 ®
| 1
b _
- Task List - 0 Build £
cady I || tnzg Col& Ch3 | s Ready

K Add a catch statementto KB Press F5 to save, build, —ll A message appears about a The exception is raised

output exceptions to the and run the console 100-dollar withdrawal from and the details of the
console. application. an account with a balance of  exception are displayed.
10 dollars.
{1 Set a debug stop.
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EXECUTING CODE USING
THE TRY/CATCH BLOCKS

incorporating thorough exception handling. Having an

unhandled error exit an application causes an
application to terminate. Unhandled errors are not a user-
friendly feature for an application; therefore, you should
use try/catch blocks to properly handle exceptions.

You can produce production-level code by

Some current error-handling techniques pass back errors in
the return of a method. If this is your current practice, you
should instead throw exceptions and use try/catch blocks
to properly manage any exceptions that occur.

Using a try/catch block is fairly simple. Inside a
procedure, you can place any code that generates an
exception in a try block and place any code that needs
executing to handle that exception in a catch block. The
catch block can consist of one or more catch clauses (see
page 280 for further detail on how these catch clauses are
examined). Optionally, you can have a finally block that will
run after the try succeeds or the catch block finishes
handling an exception (see page 282 for further details on
when and how to use finally blocks).

EXECUTING CODE USING THE TRY/CATCH BLOCKS

i, TryCaltch - Microsolt Visual Cif NET [design] - Sample cs* TR %2 TryCatch - Microsoft Visual CH NET [design] - § ample 65~ NEIE|
File Edt Wiew Project Build Debug  Tools  Window Help Elle Edit “iew Project Buld Debug TIpals  ‘window Help
@ | samplecs | Sample.cs® | 4rx 0 % | Samplecs  Sample.cs® | 4 x |0
= |[@g ExcoptionHanding TryCatch Rl =l = 2 [ ExceptionHanding TrCatch =]/ [ mann o] =
b= - — % i3 ; — 2
5 = Using Systern; = 5 B Using System; "
2 Lnsing Systern 10] e = Lusing System.IO; e
T B namespace|ExceptionHandling éﬂ §7 = namespace ExceptionHandling §|
: { gl { s
855 TryCatch # > class TryCatch =
{
static void Main() static void Main()
{
{siring sTextFile = "somenonexistingphotofile B4™|
1 String sLINE; |
L
} iy
StreamReader srTest = File OpenText(sTextFile);
Console WriteLine({"Preparing to write file contents..."};
} —
| 3
= I =l
Ready Il || a1z Col1 Ch2 IRIE Ready I |17 Colf Ch5 [ 1lns
El Create a new console I3 Rename the class name | [ Save the file. [ Create a string variable
application and open the to TryCatch. , . to hold a line of text.
pp ) P ¥ 4 Create a string variable
Class1.cs file. AT - :
and initialize with a text file 1 Add a try statement that

I Add the Main function.
— Add an alias to the
System. IO namespace.

—E1 Rename the namespace
to ExceptionHandling.
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name.

attempts to open the file and
outputs a status message to
the console.
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A

11}

using System; using System.IO;
namespace ExceptionHandling {
class TryCatch {

static void Main() {

string sTextFile =
String sLine;

StreamReader srTest =

i

while

((sLine=srTest.ReadLine())

Console.WriteLine (sLine) ;

"somenonexistingtextfile.txt";

File.OpenText (sTextFile) ;
Console.WritelLine ("Preparing to write file
contents....");

!'= null)

Try/catch blocks are necessary for a stable application. Compile
the following code and note how it responds to the missing file.

There is an exception thrown by the StreamReader object and it
is not handled in the below client code.

C:\>csc TryCatch_ai.cs
C:\> TryCatch_ai.exe

"Message for System.IO.
FileNotFoundException occurs"

C:\>

Program Files\CH#\Chapter]5\Code\TryCatch\biniD|
The following exception occurred:

ofile.txt™.
File name: somenonexistingphotofile. txt
at System.I0._ Error.MinIOError(Int32 errorCode, String str)
at
cess,

System. 10
FileShare

at
cess,

System. I0.
FileShare
System. ID.
FileShare
System. ID.
detectEncodingFromBytedrderMarks, Int32 bufferSize)

at System.ID.StreamReader..ctor(String path)

at System.ID.File.OpenText(String path)

share, Int32 bufferSize, Boolean usefsync)

share, Int32 bufferSize)

System.I0.FileHotFoundException: Could mot find file "snmencnexistingphnti

-FileStream..ctor(String path, FileMode mode, Fileficcess ac
share, Int3? bufferSize, Boolean usefsync, String msgPath)

FileStream..ctor(String path, FileMode mode, Filefccess ac
FileStream..ctor{String path, FileMode mode, Filefccess ac

StreamReader..ctor(String path, Encoding encoding, Boolean

at Exceptionfandling.Tryfatch.MainQ) in c:\program files\c#\chapteri5ic

ode\trycatch\sample.csiline 15

¢ TryCatch - Microsoft Visual CH.NET [design] - Sample.cs™ = |E' ll
Fil=  Edit Wew Project Buld Debug Tools  ‘window Help File Edit  Viex
& | sample.cs Sample.cs‘l 4 x 0 3 "
2 g
é IggExceptionHandling TreCatch j Ié@Ma\n[] - % Program [1425]°
Y string sLine; == Sample.cs | Sar
o w
- y %’r IgﬁExceptionHan
2 5
g { . g 4
StreamReadsr srTest = File OpenTex(sText ile); 5 contents
Console WriteLine("Preparing to write file contents . "); =
e ((sLine=srTestReadline()) 1= null)
Consale WriteLine(sLine);
i
catch (Exception e)
T Console WriteLine ("The following exception occurrad: \rin 01", &); exceptio
(- L}
B i
0 t
= Task List - 0 Build £
eady I || Lnfze Col5 Ch3 IS Ready
i Add a while loop to read  EH Set a debug stop.

through the file and output
the contents of the file.

output exceptions to the
console.

Tl Add a catch statement to

B Press F5 to save, build,
and run the console
application.

—ll A message appears about
the exception.
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HANDLING EXCEPTIONS WITH

THE CATCH BLOCK

You can insert a try/catch in all your procedures and

just format a message to the user with the error that
occurred. Just formating the current exception into a
message will keep your application from terminating, but it
will create a frustrated user. To keep a content application
user, you want to do more that just display the current
error. At a minimum you should trap for common errors
and display a custom message that your user can
understand.

You can handle thrown exceptions with a catch block.

The granularity of the exception handling determines
how polished your final application is and it has a large
impact on the usability of the application. Errors happen

in your application, and the way they are handled is key to a
good application.

To take exception handling further, you need to handle
common exceptions that you know can occur. For example,
the sample task below will take you through an example
that is doing file access. One of the known issues with file
access is attempting to access a file that does not exist. In
the case of code that does file access, you want a catch
block that explicitly handles the exception generated from a
missing file. Inside of that catch block you write code that
will collect the relative information about the failed attempt
and then log that information and/or pass the information
up the call stack while throwing an exception.

HANDLING EXCEPTIONS WITH THE CATCH BLOCK

%, ExceptionHandlinglnCatch - Microsoft Yisual Cit.NET [design] - Sample-cs® == %] *¢7 ExceptionHandlingInCatch - Microsoft Visual CH.MET [design] - Sample-cs® - |5 LI
Eile Edt Wiew Project Buld Debug  Tools  Window Help Elle  Edit iew Project Buld Debug TIpols  window Help
5\ Sample.cs | Sample.cs Sample.cs“ 1rx QT E Sample.cs | Sample.c: | Sample.cs® 4 X S
S & 2 ]
= |[& ExcaptionHanding TryCatch =1 Ja®Mainlstinal] aros] =] |- = |[82 ExceptianHanding TryCatch =] % Mainlstinal] atas) - %
b= &
5 B Using System; 8= ) | =
] ) i
= Lsing System.o; g H class TryCatch g
g TN
g namespace|ExceptionHandling g = static wold Main(string(] args) g
g
E | { 1 g
class TryCatch 5 |5mng sTextFile = "somenonexistingphotofile th“‘| .
Itring sLine;
static void Main(stringl] args)
1 - H— ry
{
1 StreamReader srTest = File OpanText{sTextFile);
Console WriteLine("Preparing to write file contents...");
while ((sLine=srTest ReadLine()) 1= null)
Caonsole WriteLine(sLine);
i
T
= 1 -
Ready i | Laj12a Call Ch2 I ins Ready I I B Col 8 ChS [ s

3 Rename the class name
to TryCatch.

" Add the Main function.

Kl Create a new console
application and open the
Class1.cs file.

— Add an alias for
System. IO namespace.

] Change the namespace
to ExceptionHandling.

E) Add a try statement that
attempts to open the file and
outputs a status message to
the console.

3 save the file.

I Create a string variable
and initialize with a text file
name.

1) Add a while loop to read
through the file and output
the contents of the file.

L1 Create a string variable
to hold a line of text.
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g 3
EX]H Catch blocks can be implemented several ways.
Below are several sample catch blocks and a
brief explanation of what each one does.
Example: Example:
// Sample 1 - Handles all // Sample 4 - Handles only one
// exception, execution continues // specific error (all others
catch // will not be handled)
{ catch (StackOverflowException e)
} {
}
Example:
// Sample 2 - Essentially same as 1 Example:
catch (Exception e) // Sample 5 - Handles a specific
{ // error and all others go to the
} // general catch statement
catch (StackOverflowException e)
Example: (
// Sample 3 - Rethrows exception e )
cRitEh (DrespiEien @) catch (Exception e)
{
{
throw (e); )
}
. WV,

#t) ExceptionHandlingInCatch - Microsoft Visual CE.NET [design] 58 _ =] x]
file Edit Wiew Project  Buid Dsbug  Took  Window  Help File__Edit ™M The photo’s filename provided somenonexistingphotofile.txt was not found. !
Please check to see if the file exists and then try again.

g | samplecs Samplecs Sample.cs | 4rx 0 3
i IglgExcepl\onHandlmg.TwEatch j Ié@Mam[stnng[}args] - ; Program [1232]1
% wihile {{sLine=srTest ReadLine(})) 1= null) — = Sample.cs | Gan
- Ei ExceplionH
g Consale WriteLine(sLine), g 42 Erceplortor
z ) g| | |®

} )

catch (FileMotFoundException] -

1 | Console WriteLine {"The phota's filename provided " + sTextFile + "
was not found." +
" Please check to see if the file exists and then try again "},
catch (Exception e)
i Console WriteLine {"The following exception occurred: \rin {0}, e}
- i
o I
}
4 _
= Task List - 0 Build £
arly I [ E2 Col 5 Ch3 | ins Ready

& Add a catch statement &l Add a debug stop. — The FileNotFound
for the Exception is raised and the

& Press F5 to save, build,
and run the console
application.

message for this exception is

FileNotFoundException
displayed.

and output an appropriate
message if the exception was
raised.

P Add a catch statement
to output exceptions to the
console.




USING THE FINALLY BLOCK

a try/catch block by placing the code in an optional
finally block. The £inally block is handy for
running code that cleans up object reference and any other
cleanup code that needs to run after the try and/or catch
blocks. The cleanup code in the finally block can be

closing a file or a connection to a database.

You can run common code that needs to execute after

Finally, blocks will run no matter if an exception occurs or
does not occur. You will want to place the £inally block
after the try and catch blocks. Note that the finally
block will always execute, except for unhandled errors like

exceptions outside of the try/catch blocks or a run-time
error inside the catch block.

There are cases where you might release or close resources
in your try block. If this is the case, you need to validate
that this has happened before closing out the resource
again. Checking to see if a resource is close is necessary,
because you can sometimes generate an exception if you
reattempt to close a resource that is already close. To check
to see if the resource is already released or not, you can
check to see if the objectis null (1f (object != null)
{ object.Close();}).

USING THE FINALLY BLOCK

5 FinallyBlock - Microsolt Visual C# NET [design] - Sample.cs® MEIE| 2 FinallyBlock - Microsoft Visual CHNET [design] - Sample 6" M|
File Edit Wiew Project Build Debug Tools  Window Help Elle Edit ‘iew Project Buld Debug TIools Window Help
% Sample.cs | Sample.cs | Sample.cs | Sample.os* | M- § Sample.cs | Samplecs Sample.cs  Sample.cs® | 4 b x|
= |8 Exceptiory anding Finall Block =] [a@an) o o= o |[& ExcentionHanding FinallBlock =] [g¥mann -] =
2| [eusing System: == 5 static void Mainf) o =
2 nsing Syster 1O, e & e
g g g f5tring sTextFile = "somenonexistingphotofile bd")] g
T = namespace|ExceptionHandling o = fstring sLine z
class FinalyBlock 8 > try 2 s
{
static void Iaini) Cansole WriteLine("Starting Try Block™),
{ StreamReader srTest = File OpenTexd{sTexdFile);
i Consale WriteLine("Preparing to write file contents ")
i
1 while ((sLine=srTest ReadLine(}j 1= null)
Console WriteLine(sLine); —‘
}
| Consale WritsLine({"Ending Try Block"), —
_ i
= 1 =l
Ready Il I E Col 1 Ch2 [ |lns Raady I || Lf2s Col8 Ch5 [ lins
El Create a new console E] Rename the namespace [3 save the file. E) Add a try statement that
application and open the to ExceptionHandling. . . attempts to open the file and
pp ) P P 8 —d Create a string variable P b h
Class1.cs file. AT . . outputs status messages to the
— Rename the class name and initialize with a text file console
1 Add an alias for to FinallyBlock. name. '
System. IO namespace. . . . . I Add a while loop to read
A Add the Main function. ] Create a string variable through the file and output
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to hold a line of text. the contents of the file.
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( N
Eﬂm Data access code will most likely always be in

try/catch/finally blocks. If you compile this sample and run
it twice, you will generate a primary key constraint error.

Example:
SglConnection cnPubs = new SglConnection() ;
SglCommand cmdTitles = new SglCommand() ;
try {
cnPubs.ConnectionString =
"server=(local) ;uid=sa;pwd=;database=pubs";
cnPubs.Open () ;
String sInsertCmd =
"INSERT INTO titles(title_id, title) " +
"VALUES ( ‘BU2222", ‘Book Title’)";
cmdTitles.Connection = cnPubs;
cmdTitles.CommandText = sInsertCmd;
cmdTitles.ExecuteNonQuery () ; }
catch (Exception e){
Console.WriteLine
("Exception occurred: \r\n {0}", e);}
finally {
cmdTitles.Connection.Close() ;

Console.WriteLine ("Cleanup Code Executed");

. J
* FinallyBlock - Microsoft Visual CH.NET [design] - Sample.cs NETES| +.. FinallyBlocl Program Files\CH#\Chapter] 5\Code\FinallyAbin\Deb
File Edt View Project Buld Debug Tools  Window Help Fle Edit Wi ;é::i::{‘; E;{c:lsi:ck_ \ B
& 4rx O e following exception occurred:
% Sarnple.cs | Sample.cs | Sample.cs Sample.cs‘ ﬁ 4 L System.I0.FileHotFoundException: Could not find file "snnennnexislinqphnll
3 [ - =1 Coma = ofile.tyt”
g IExcepl\onHandl\ng.FmaHyBIock J I&Mam[] g Pragram [225]Fi File name: somenonenislingpholofile. Lut
= ; = at System_10._ Error.WinI0Error(Int32? errorCode, String str)
H Console WriteLine(sLine); - Sample.cs | San System.I0.FileStream..ctor(String path, FileMode mode, FileAccess ac
s 1 g = FileShare share, Int32 bufferSize, Boolean usefisync, String msgPath)
o N . < & ExceptionHan
g ConsalenteLine"Ending Try Block"); g System. I0.FileStrean, .ctor(String path, FileMode mode, Filehccess ac
= m FileShare share, Int32 bufferSize, Boolean usefisync)
2 k=% System.I0.FileStream..ctor(String path, FileMode mode, Fileficcess ac
catch (Exception e) o FileShare share, Int32 bufferSize)
@ System.I0.StreamReader..ctor(String path, Enceding encoding, Boolean
. ., M detectEncodingFromBytelrderMarks, Int3? bufferSize
CansoleWhteLine("Starting Catch Block™); at :y;lem.%g.gpiem&mea#ar.Eglm_—(SlrinE)palh)
" " at System.ID.File.OpenText(String pat|
ConsoleWritsLine ("The following exception occured: in {0}, e at Exceptionflandling.FinallyBlock.HainC) in C:\Program Files\C#\Chapter
Console WriteLine("Ending Catch Block™); 15\Code\Finally\Sample.cs:line 16
Ending Catch Block
i Starting Finally Block
Tmaly Ending Finally Block
—+ { _ _
Console WriteLine("Starting Finally Block™);
ConsoleWnteLine("Ending Finally Block");
7
_} |
hd Task List - 0 Build £
eady Il || L3 Cal& Ch3 I ins Feady
i Add a catch statement k& Add a debug stop. —#l The FileNotFound

Exception is raised and the

and output a message if the
message for this exception is

exception was raised. B Press F5 to save, build,

LI Add a finall and[‘run.the console displayed, along with several
a finally statement  application. status messages.
to output messages to the
console.
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WRITE ERRORS TO THE APPLICATION LOG

hen working with exceptions, there are cases
there you want to persist the error/exception

information to a durable store. You can persist
errors by using the Event Log that is built into the Windows
NT and 2000 operating systems. If you log error/exception
information, you can analyze a reoccurring problem and
understand the sequence of events that occur to cause the
problem. Logging to the Event Log allows you to perform
some troubleshooting without having to run the application
in a debug mode.

To access the Event Log, you will have to use the
System.Diagnostics namespace. With this referenced,

you can create an event log source which will give context
to the entries that you write to the Event Log (source name
for application and which log you want to write to —
Application, Security, System, or a custom event log). With
that Event Log object you will call the WriteEntry method
to put entries into the event log. When writing errors to
the log, you will want to classify the severity of the error.
These severities will affect what icon and type classification
the error is given in the event viewer.

The task below will take you through the basic steps of
setting up and logging to an Event Log.

WRITE ERRORS TO THE APPLICATION LOG

: LogErrors - Microsoft Yisual CH.NET [design] - Sample.cs* ;Iilﬁ *#.; LogErmors - Microsoft Visual C#_NET [design] - Sample cs* ;lﬂll
Eile Edit ‘Wew Project Buld Debug Tools  Wwindow Help File Edit Wiew Project Build Debug  Tools  Window Help
g Sample.cs | Sample.cs | Sample.cs  Sample.cs Sample.cs’l 4rx ﬁg ;;9 Samplecs  Samplecs | Samplecs  Samplecs Sample,cs‘l 1rx Q—I
(i I‘ﬁgExceptionHand\ing.LogElrols j I-:-:.Ma\n[] j 2 i I&gExcepl\onHandhng.LogErrors j I--:.Mam[] - ;
-1 — £ b= - E
5 ausing System, = 5 public class LogErrors =
= sy System Diagnostics, | e & A
= g g public static waid Main() g
{ g string sLog = "Application™, o
. string sSource = "MySharedPhotoAlbum"; 2 e
il > string sErroridsg = "The photo accessed was missing.”;
public static void Main{
if { IEventLog SourceExists(sSource) )
IE EventLog.CreateEventSource(sSource,sLogy),
¥
}
EventLog elhain = news EventLogl);
eliviain Source = sSource|
i
Fol
|| -1 _
Ready I [ L3 Col1 Ch2 IIRIE Ready I || Lej20 Col 33 Ch2e | |lms
Kl Create a new console E3 Change the class name [3 save the file. [ Add an if statement to
application and open the to LogErrors. . . check for the existence of the
Class.cs file. i Create string variables | (o log and set the

I Add the Main function.
—F Add an alias for the

System.Diagnostics

namespace.

K] Change the namespace
to ExceptionHandling.
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for the type of log, the source
of the error, and the error
message.

CreateEventSource
property.
] Create a new EventLog

variable and set the Source
for the event log.




WORKING WITH ERRORS

~
EX&E You can control the severity for entries that you place
in the Application Error Log. After running this sample,

open the Event Viewer and note that each one has a
different severity and each severity has a different icon.

Example:

string sLog = "Application";

string sSource = "MySharedPhotoAlbum";

string sErrorMsgl = "Message for Information.";
string sErrorMsg2 = "Message for Error.";
string sErrorMsg3 = "Message for Warning.";

if ( !'EventLog.SourceExists (sSource) ) {

EventLog.CreateEventSource (sSource, sLog) ; }
EventLog elMain = new EventLog() ;
elMain.Source = sSource;

if ( elMain.Log.ToUpper () != sLog.ToUpper () ) {
Console.WriteLine
("Source is not available to use!");
return;}
elMain.WriteEntry (sErrorMsgl, EventLogEntryType.Information) ;
elMain.WriteEntry (sErrorMsg2, EventLogEntryType.Error) ;
elMain.WriteEntry (sErrorMsg3, EventLogEntryType.Warning) ;

| J
*# LogEmors - Microsoft Visual Ci.NET [design] - Sample.cs= ==l &2 \Program Files\C#\Chapter] 5\Code\E ventLoghbindl
Bz Edit ¥iew Project Buld Debug  Tools  Window Help Log Entry 15 complete!

5 Sample.cs  Samplecs | Samplecs | Sample.cs  Sample.cs® | 1rx ?T
S 2

= | [P ExosptiorHanding LogE mors =] [Maing = = Erogram [312]E
4 2

% s Sample.cs | Sanm

EventLog.CreateEventSource(sSource,sLoqy), = lm
g 1 g
8 ]
g 8
EwventLog elMain = new EventLogl); o
@

elilain Source = sSource,

If { elMainLog ToUpper() 1= sLog Tollpper() )

Console WriteLine("Some other application is using the sourcel");

return;
i
—- lelMain WriteEntry(sE rrorvisg EventlogEntnyType Information);
Console WriteLine("Log Entry is complete!"):
E L o
Pl
,} |
> Task List - 0 Build £
eady i |l 'Lqao Cal5 Cha I ins Ready
& Add an if statement to & Set a debug stop. —ll A message appears about

write a message if some other the event log being updated.

application is accessing
the log.

{1 Add the writeEntry
function to write the details
of the log entry and write a
message to the console about
the update being successful.

B Press F5 to save, build,
and run the console
application.




APPENDIX

BASIC EXAMPLES

DECLARING VARIABLES

Visual Basic C# JScript

Dim x As Integer int x; var x : int;

Dim x As Integer = 10 int x = 10; var x : int = 10;
COMMENTS

Visual Basic C# JScript

' comment
x =1
Rem comment

' comment

// comment
/* multiline
comment */

// comment
/* multiline
comment */

ASSIGNMENT STATEMENTS

Visual Basic
nval = 7

C#
nval = 7;

JScript
nval = 7;

IF...ELSE STATEMENTS

Visual Basic
If nCnt <= nMax Then

nTotal += nCnt

' Same as nTotal = nTotal + nCnt

if (nCnt <= nMax)
{
nTotal += nCnt;
nCnt++;
}
else {
nTotal += nCnt;
nCnt --;

nCnt += 1 ' Same as nCnt = nCnt + 1
Else
nTotal += nCnt
nCnt -= 1
End If
C# JScript

if (nCnt < nMax) {
nTotal += nCnt;
nCnt ++;
}
else {
nTotal += nCnt;
nCnt --;
};




CASE STATEMENTS

C# QUICK REFERENCE

Visual Basic
Select Case n
Case 0

Case 1

Case 2

Case Else

MsgBox ("Zero")
N Visual Basic exits the Select at the end of a Case.

MsgBox ("One")

MsgBox ("Two")

MsgBox ("Default")

End Select
C# JScript
switch(n) { switch(n) {
case 0: case 0
MessageBox.Show ("Zero") ; MessageBox.Show ("Zero") ;
break; break;
case 1: case 1
MessageBox.Show ("One") ; MessageBox.Show ("One") ;
break; break;
case 2: case 2
MessageBox. Show ("Two") ; MessageBox. Show ("Two") ;
break; default
default: MessageBox.Show ("Default") ;
MessageBox.Show ("?") ; }
}
Visual Basic )Script

For n = 1 To 10

Next

Box.Show (1)

MsgBox ("The number is " & n)

For Each i In iArray

{

Next 1 Msg
C#
for (int i = 1; i <= 10; i++)

MessageBox.Show ("The number is {0}", 1i);
foreach (int i in iArray)

MessageBox.Show (i.ToString());

for (var n = 0; n < 10; n++) {

Response.Write("The number is " + n);

}

for (prop in obj)
obj [prop] = 42;

}

{
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BASIC EXAMPLES

Visual Basic C# JScript

While n < 100 ' Test at start of loop while (n < 100) while (n < 100) {
n+=1 ‘' Same as n =n + 1 n++; n++; )

End While

PARAMETER PASSING BY VALUE

Visual Basic C#
Public Sub ABC(ByVal y As Long) ‘' The argument Y is // The method:
passed by value. void ARC (int x)
‘' If ABC changes y, the changes do not affect x. {
End Sub
ABC(x) ' Call the procedure }
// Calling the method:

You can force parameters to be passed by value,

regardless of how they are declared, by enclosing the RBC(1);
parameters in extra parentheses. JScript
ABC((x)) ABC(i,3);

PARAMETER PASSING BY REFERENCE

Visual Basic
Public Sub ABC(ByRef y As Long) ' The parameter of ABC is declared by reference:

‘' If ABC changes y, the changes are made to the value of x.
End Sub
ABC(x) ' Call the procedure

C#
// The method:

void ABC(ref int x)
{

}
// Calling the method:
ABC(ref 1i);

JScript

N/A (objects (including arrays) are passed by reference, but the object to which the variable refers to cannot be
changed in the caller). Properties and methods changed in the callee are visible to the caller.

/* Reference parameters are supported for external object, but not internal JScript functions */
comPlusObject . SomeMethod (&foo) ;
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STRUCTURED EXCEPTION HANDLING

C# QUICK REFERENCE

Visual Basic

Try
If x = 0 Then
Throw New Exception("x equals zero")
Else
Throw New Exception("x does not equal zero")
End If
Catch

MessageBox.Show ("Error: " & Err.Description)

)Script
try {
if (x == 0) {
throw new Error (513, "x equals zero");
}
else {
throw new Error (514, "x does not equal zero");

}

}
catch (System.Exception err)
{
System.Console.WriteLine (err.Message) ;
}
finally
{

Finally catch(e) {
MessageBox . Show ("Executing finally block.") Response.Write ("Error number: " + e.number + "<BR>");
End Try Response.Write("Error description: " + e.message + "<BR>");
}
finally {
Response.Write ("Executing finally block.");
}
C#
// try-catch-finally
try
{
if (x == 0)
throw new System.Exception ("x equals zero");
else

throw new System.Exception ("x does not equal zero");

System.Console.WriteLine ("executing finally block") ;

SET AN OBJECT REFERENCE TO NOTHING

C#

o =

Visual Basic

o = Nothing null;

JScript

o = null;
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WHAT’S ON THE CD-ROM

useful files and programs. Before installing any of the

The CD-ROM disc included in this book contains many
programs on the disc, make sure that a newer version

SYSTEM REQUIREMENTS

To use the contents of the CD-ROM, your computer must
be equipped with the following hardware and software:

e A PC with a 450-MHz Pentium Il or faster processor.
* Microsoft Windows NT 4.0 or Windows 2000.
e At least 128MB of total RAM installed on your computer.

e At least 3 GB of hard drive space for OS and related
software for the .NET Platform.

e A CD-ROM drive.

* A monitor capable of displaying at least 800 by 600 pixels
(super VGA resolution) with 256 colors.

* A modem with a speed of at least 14,400 bps.

AUTHOR’S SOURCE CODE

For Windows 2000. These files contain all the sample code
from the book. You can browse these files directly from the
CD-ROM,, or you can copy them to your hard drive and use
them as the basis for your own projects. To find the files on
the CD-ROM, open the D:\RESOURCES\CODE.EXE. To copy
the files to your hard drive, just run the installation program
D:\RESOURCES\CODE.EXE. The files will be placed on your
hard drive at C:\ProgramFiles\CSHARP. After installation,
you can access the files fromthe START menu. You will need
to have the .NET framework installed on the machine in
order to run the samples.

ACROBAT VERSION

The CD-ROM contains an e-version of this book that you can
view and search using Adobe Acrobat Reader. You can also use
the hyperlinks provided in the text to access all Web pages and
Internet references in the book. You cannot print the pages or
copy text from the Acrobat files. An evaluation version of
Adobe Acrobat Reader is also included on the disc. If you do
not currently have Adobe Acrobat Reader 5 installed, the
computer will prompt you to install the software.

of the program is not already installed on your computer.
For information on installing different versions of the same
program, contact the program’s manufacturer.

INSTALLING AND USING THE SOFTWARE

For your convenience, the software titles appearing on the
CD-ROM are listed alphabetically.

You can download updates to the software and important
links related to the source code at
http://www.threewill.com/authoring/.

Program Versions

Shareware programs are fully functional, free trial versions
of copyrighted programs. If you like a particular program,
you can register with its author for a nominal fee and
receive licenses, enhanced versions, and technical support.

Freeware programs are free, copyrighted games,
applications, and utilities. You can copy them to as many
computers as you like, but they have no techical support.

GNU software is governed by its own license, which is
included inside the folder of the GNU software. There are
no restrictions on distribution of this software. See the GNU
license for more details.

Trial, demo, or evaluation versions are usually limited either
by time or functionality. For example, you may not be able
to save projects using these versions.

For your convenience, the software titles on the CD are
listed in alphabetic order.

Acrobat Reader

Freeware. Acrobat Reader lets you view the online version
of this book. For more information on using Adobe Acrobat
Reader, see the following appendix. From Adobe Systems,
www.adobe.com.

Antechinus C# Programming Editor

Shareware. The Antechinus C# Programming Editor from

C Point Pty. Ltd. is an alternate graphic programming
environment for creating and testing C# programs. You can
find more information at www.c-point.com.



ASPEdit 2000

Demo version. ASPEdit is an Active Server Pages and HTML
code editor so you can edit HTML and Microsoft Active
Server Pages code in a graphic programming environment.
From Tashcom Software, www.tashcom.com.

Internet Explorer

Freeware. Microsoft Internet Explorer is the most popular
World Wide Web browser for Windows. You need Internet
Explorer to access the Microsoft Web site when you need
help with C#. From Microsoft, www.adobe.com.

MineCHiweeper

Freeware. A sample application based on the Microsoft
game Minesweeper that comes with full source code so you
can see how you can use C# to program applications. You
can download this application when you sign up for the
Developer Express beta program. From Developer Express,
www.devexpress.com.

TextPad

Shareware. TextPad is a general-purpose text editor for
many different text files including C# code and HTML code.
From Helios Software Solutions, www.textpad.com.

VMware Workstation

Trial version. VMWare Workstations lets you create virtual
desktop environments on one computer so you can test
how your C# programs run in different operating systems.
From VMware, www.vmware.com.

XPressSideBar

Freeware. A sample application that emulates the look and
feel of the side navigation bar popularized with Microsoft
Outlook. This application comes with full source code so
you can see how you can use C# to program applications.
You can download this application when you sign up for the
Developer Express beta program. From Developer Express,
www.devexpress.com.

ABOUT THE CD-ROM

XtraGrid

Freeware. An application that lets you create and edit grids
such as those you find in spreadsheet tables. XtraGrid lets
you enter and manipulate data in grid form for integration
into C# programs. From Developer Express,
www.devexpress.com.

TROUBLESHOOTING

We tried our best to compile programs that work on most
computers with the minimum system requirements. Your
computer, however, may differ and some programs may not
work properly for some reason.

The two most likely problems are that you don’t have
enough memory (RAM) for the programs you want to use,
or you have other programs running that are affecting
installation or running of a program. If you get error
messages like Not enough memory or Setup cannot
continue, try one or more of these methods and then try
using the software again:

e Turn off any anti-virus software.

¢ Close all running programs.

¢ In Windows, close the CD-ROM interface and run
demos or installations directly from Windows Explorer.

e Have your local computer store add more RAM to your
computer.

If you still have trouble installing the items from the
CD-ROM,, please call the Hungry Minds Customer Service
phone number: 800-762-2974.
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USING THE E-VERSION OF THIS BOOK

ou can view C#: Your visual blueprint for CD-ROM disc. This program is provided on the
Ybuilding .NET applications on your screen using disc. Acrobat Reader allows you to view Portable

the CD-ROM disc included at the back of this Document Format (PDF) files, which can display
book. The CD-ROM disc allows you to search the books and magazines on your screen exactly as they
contents of each chapter of the book for a specific appear in printed form.

word or phrase. The CD-ROM disc also provides a

convenient way of keeping the book handy while To view the contents of the book using Acrobat Reader,

display the contents of the disc. Double-click the PDFs

traveling. i

folder to display the contents of the folder. In the
You must install Adobe Acrobat Reader on your window that appears, double-click the icon for the
computer before you can view the book on the chapter of the book you want to review.

USING THE E-VERSION OF THIS BOOK

Acrobat Reader - [Ch08.pdf] -} 5[ Acrobat Reader - [Ch08.pdf] -} 5[
'@ File  Edit Document Yiew ‘window Help .- EI '@ File Edit Document “iew ‘window Help .- 5[

N@le 2| B4 ve s | OO0 & M |Ng e = {"7-']?:;|I< < M| »|D@\faa\|m|
»

ASSIGN VALUES TO STRINGS

LB s pecar 1
s [ n

0 s e >
[ eeers | x|l [ 7ers | rIm|[Texsn

. 4

] 52w (=M 4] Fora [R|H 16 3 in B 4
FLIP THROUGH PAGES [ First page ZOOM IN M Click one of these options
Click one of these options  [4] Previous page —El Click & to magnify an to dlsal.aytt.he |a()e) et 10(3.(;/0
to flip through the pages of a area of the page. magnitication tLl) or to fi
section. [ Next page the entire page inside the

—E Click the area of the page window ([@]).
[ Last page you want to magnify.
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To install Acrobat Reader, insert the CD-ROM
disc into a drive. In the screen that appears, click
Software. Click Acrobat Reader and then click
Install at the bottom of the screen. Then follow

Acrobat Reader is a popular and useful program.
There are many files available on the Web that
are designed to be viewed using Acrobat Reader.
Look for files with the .pdf extension. For more

information about Acrobat Reader, visit the
Web site at www.adobe.com/products/
acrobat/readermain.html.

the instructions on your screen to install the
program.

You can make searching the book more
convenient by copying the .pdf files to your own
computer. Display the contents of the CD-ROM
disc and then copy the PDFs folder from the CD
to your hard drive. This allows you to easily
access the contents of the book at any time.

Acrobat Reader - [Ch08.pdf] == Acrobat Reader - [ChO8.pdf] =151
T File Edit Document Visw Window Help . = | ] File Edit Document View Window Help _ =] x|

Mg @ s EOR E KOy« s DEQ SR o

ASSIGN VALUES TOEJNAI{eR " ke g
[reeem |
e ey =

Find What:  [Strings | Find Aqﬁlg I T
Eind i semet= M atch wihole WWord Orly Cancel e

| —
Cancel ——

™ Match Whole Word Only
™ Match Cass
" Find Backwards

™ Match Case
™ Find Backwards

R ezt

FIND TEXT

¥ Click B to search for text
in the section.

M The Find dialog box
appears.

H Type the text you want to
find.

Click Find to start the
search.

—ll The first instance of the
text is highlighted.

E3 Click Find again to find
the next instance of the text.




APPENDIX

HUNGRY MINDS, INC.
END-USER LICENSE AGREEMENT

READ THIS. You should carefully read these terms and
conditions before opening the software packet(s)
included with this book (“Book”). This is a license
agreement (“Agreement”) between you and Hungry
Minds, Inc. (“HMI”). By opening the accompanying
software packet(s), you acknowledge that you have
read and accept the following terms and conditions.
If you do not agree and do not want to be bound
by such terms and conditions, promptly return the
Book and the unopened software packet(s) to the
place you obtained them for a full refund.

1. License Grant. HMI grants to you (either an
individual or entity) a nonexclusive license to use one
copy of the enclosed software program(s) (collectively,
the “Software”) solely for your own personal or
business purposes on a single computer (whether a
standard computer or a workstation component of

a multi-user network). The Software is in use on a
computer when it is loaded into temporary memory
(RAM) or installed into permanent memory (hard disk,
CD-ROM, or other storage device). HMI reserves all
rights not expressly granted herein.

2. Ownership. HMl is the owner of all right, title,
and interest, including copyright, in and to the
compilation of the Software recorded on the disk(s)
or CD-ROM (“Software Media”). Copyright to the
individual programs recorded on the Software Media
is owned by the author or other authorized copyright
owner of each program. Ownership of the Software
and all proprietary rights relating thereto remain with
HMI and its licensers.

3. Restrictions On Use and Transfer.
(@) You may only (i) make one copy of the Software

for backup or archival purposes, or (ii) transfer the
Software to a single hard disk, provided that you
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keep the original for backup or archival purposes.
You may not (i) rent or lease the Software, (ii) copy

or reproduce the Software through a LAN or other
network system or through any computer subscriber
system or bulletin-board system, or (iii) modify, adapt,
or create derivative works based on the Software.

(b) You may not reverse engineer, decompile, or
disassemble the Software. You may transfer the
Software and user documentation on a permanent
basis, provided that the transferee agrees to accept
the terms and conditions of this Agreement and you
retain no copies. If the Software is an update or has
been updated, any transfer must include the most
recent update and all prior versions.

4. Restrictions on Use of Individual Programs.

You must follow the individual requirements and
restrictions detailed for each individual program in
the What’s on the CD-ROM appendix of this Book.
These limitations are also contained in the individual
license agreements recorded on the Software Media.
These limitations may include a requirement that after
using the program for a specified period of time, the
user must pay a registration fee or discontinue use. By
opening the Software packet(s), you will be agreeing
to abide by the licenses and restrictions for these
individual programs that are detailed in the What'’s on
the CD-ROM appendix and on the Software Media.
None of the material on this Software Media or listed
in this Book may ever be redistributed, in original or
modified form, for commercial purposes.

5. Limited Warranty.

(@) HMI warrants that the Software and Software
Media are free from defects in materials and
workmanship under normal use for a period of

sixty (60) days from the date of purchase of this

Book. If HMI receives notification within the warranty
period of defects in materials or workmanship,

HMI will replace the defective Software Media.



(b) HMI AND THE AUTHOR OF THE BOOK
DISCLAIM ALL OTHER WARRANTIES, EXPRESS

OR IMPLIED, INCLUDING WITHOUT LIMITATION
IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE, WITH
RESPECT TO THE SOFTWARE, THE PROGRAMS,
THE SOURCE CODE CONTAINED THEREIN, AND/OR
THE TECHNIQUES DESCRIBED IN THIS BOOK.
HMI DOES NOT WARRANT THAT THE FUNCTIONS
CONTAINED IN THE SOFTWARE WILL MEET YOUR
REQUIREMENTS OR THAT THE OPERATION OF
THE SOFTWARE WILL BE ERROR FREE.

(c) This limited warranty gives you specific legal
rights, and you may have other rights that vary
from jurisdiction to jurisdiction.

6. Remedies.

(@) HMI'’s entire liability and your exclusive remedy
for defects in materials and workmanship shall be
limited to replacement of the Software Media, which
may be returned to HMI with a copy of your receipt
at the following address: Software Media Fulfillment
Department, Attn.: C#: Your visual blueprint for
building .NET applications, Hungry Minds, Inc., 10475
Crosspoint Blvd., Indianapolis, IN 46256, or call
1-800-762-2974. Please allow four to six weeks for
delivery. This Limited Warranty is void if failure of the
Software Media has resulted from accident, abuse, or
misapplication. Any replacement Software Media will
be warranted for the remainder of the original
warranty period or thirty (30) days, whichever is
longer.

(b) In no event shall HMI or the author be liable for
any damages whatsoever (including without limitation
damages for loss of business profits, business
interruption, loss of business information, or any other
pecuniary loss) arising from the use of or inability to
use the Book or the Software, even if HMI has been
advised of the possibility of such damages.

ABOUT THE CD-ROM

(c) Because some jurisdictions do not allow the
exclusion or limitation of liability for consequential or
incidental damages, the above limitation or exclusion
may not apply to you.

7. U.S. Government Restricted Rights. Use,
duplication, or disclosure of the Software for or on
behalf of the United States of America, its agencies
and/or instrumentalities (the “U.S. Government”) is
subject to restrictions as stated in paragraph (c)(1)(ii)
of the Rights in Technical Data and Computer
Software clause of DFARS 252.227-7013, or
subparagraphs (c) (1) and (2) of the Commercial
Computer Software - Restricted Rights clause at
FAR 52.227-19, and in similar clauses in the NASA
FAR supplement, as applicable.

8. General. This Agreement constitutes the entire
understanding of the parties and revokes and
supersedes all prior agreements, oral or written,
between them and may not be modified or amended
except in a writing signed by both parties hereto that
specifically refers to this Agreement. This Agreement
shall take precedence over any other documents
that may be in conflict herewith. If any one or more
provisions contained in this Agreement are held by
any court or tribunal to be invalid, illegal, or otherwise
unenforceable, each and every other provision shall
remain in full force and effect.
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+, additive operator, 42

*/, asterisk-slash characters
ending a comment, 55
XML documentation, 59

@,at sign character, verbatim string
literal, 158

\, backslash character, escape
sequences, 159

>,caret mark, truncated button bar
indicator, 31
{ }, curly braces
enumerations, 156
interface accessors, 194
=1, equal sign/exclamation point, equality
operator, 42
==, equal signs character
equality operator, 42, 99
string comparisons, 164
!=, inequality operator, string
comparisons, 99
//, slash marks
comment indicator, 54
XML documentation, 58
/*, slash-asterisk characters
beginning a comment, 55
XML documentation, 59
[ 1, square brackets, arrays, 136

A

abstract
keyword
base class specification, 71
properties, 192-193
class
described, 66
XML Writer, 246
properties
declarations, 192-193
described, 192
restrictions, 193
accessibility levels, classes, 52-53
accessors
described, 184
get, 110
interface, 194
set, 110
Acrobat Reader, e-version of book, 290
Active Server Pages (ASP), 10
Add Class Wizard, 50-51, 67-69
Add Interface Indexer Wizard, 154-155
Add Method Wizard
adding
methods, 116-119
static methods, 123

Add Reference dialog box, 262, 268
ADO.NET

commands, 231

connections, 230

data adapters, 231

described, 230
Alt key, switching between help topics, 19

Antechinus C# Programming Editor,
CD-ROM, 290

API (Application Programming
Interface), 238

application log, writing errors to, 284-285

Application Programming Interface
(API), 238
applications
ASP.NET support, 10
creating with public assemblies,
256-259
deploying
with private assemblies, 258-259
with shared assemblies, 264-265
template types, 6
arithmetic operators
constant expressions, 88
described, 44

Array.IndexOf method, searching arrays,
148-149

Array.LastindexOf method, searching
arrays, 149
Array.Sort method, sorting arrays, 146-147
array-of-arrays (jagged arrays)
adding to code, 142-143
described, 136
arrays
array-of-arrays (jagged arrays), 136,
142-143
Arrays Tutorial, 137
Console.WriteLine statement, 144
declarations, 137
described, 136
enumerations, 156-157
foreach statement, 144-145
initializing, 137
iterate through, 144-145

multidimensional (rectangular), 136,
140-141

search criteria, 148-149

single-dimensional, 136, 138-139

sorting, 146-147

square brackets [ and ], 136

structure rules, 141

three-dimensional, 140-141
Arrays Tutorial, accessing, 137
ASPNET Framework

separation of user interface/user
services, 217
tracing code, 219

Visual studio.NET integration, 10

Web Forms, 216-217

Web project startup, 10-11

Web site creation, 218-219
ASPEdit 2000, CD-ROM, 291
assemblies

described, 253

private, 252, 254-259

shared, 260-269

version binding policy, 268

versioned configuration, 268-269
assembly, 53
AssemblyInfo class

shared assemblies, 260-261

version number configuration, 266
assignment statements, examples, 286
assignments, C# language comparisons, 3
Attribute Usage attribute, 46, 48
attributes

AttributeTargets class, 48-49

AttributeUsage, 46, 48

Conditional, 46, 48

described, 46

inserting, 46-50

Obsolete, 46, 48

reflection process, 46

structs, 153

union, 83

B

backups, before installing Visual
studio.NET, 37

base class
abstract keyword, 71
described, 68
base keyword, 76
blocks
catch, 274, 280
try/catch, 280
books
Contents window groupings, 16—17
scrolling topics, 17
bool keyword, 96-97
bool type, 88
Boolean type
conversion non-support, 97
described, 86, 96-97
value assignments, 96-97
boxing
described, 104

value type/reference type conversions,
104-105

bug reports, logging, 62-63
Build Number version, 266
building blocks, 64



built-in reference types, 42

Built-In Types Table, online help, 87
buttons, adding/removing toolbar, 30
byte, integer type, 88, 92-93

C

C language, versus C#, 2
C# language
COM/Platform support, 3
comparisons
versus C language, 2
versus C++ language, 2
versus Java, 3
development history, 2
DLLs (dynamic link libraries), 3
Extensible Markup Language (XML), 3
integration, 2
JScript .NET support, 12-13
security issues, 2
C# Language Tour link, accessing, 17
C++ language
copying comments to C# language, 55
versus C#, 2
case statements, examples, 287
cast expressions, 88
catch block
described, 274
implementation, 281
catch clauses, 278
CD-ROM
Acrobat Reader, 290
Acrobat version of book, 290

Antechinus C# Programming
Editor, 290

ASPEdit 2000, 291
author’s source code, 290
e-version of book, 292-293
installation/use of software, 290
Internet Explorer, 291
MineC#weeper, 291
program versions, 290
system requirements, 290
TextPad, 291
troubleshooting, 291
VMWare Workstation, 291
XPressSideBar, 291
XtraGrid, 291

char,
integer type, 92-93
type, 88

characters
changing case, 172-173
removing, 176-177
replacing, 168-169
types, 40

class keyword, 86, 98
class library, supported program type, 6
Class View window
adding a class, 50, 52, 68-69
indexer addition, 154-155
opening, Ctrl+Shift+C, 15
screen elements, 14-15
classes
abstract, 66
accessibility levels, 52-53
adding, 68-71
AssemblylInfo, 260-261, 266
AttributeTargets, 48-49
base, 68-71
collections, 150-151, 257
creating multiple, 77
data members, 50
declarative reference type, 42
described, 14, 50, 64, 66
destructors, 78-79
entry conventions, 50-53
event calls, 133
function members, 50
GetCustomAttributes, 47
inheritance, 72-73
instances, 74
interface implementation, 101
internal keyword access, 53
Module, 65
namespace, 52, 67
objects, 66
property display, 15
sorting, 14
static member, 74
String, 160-161, 168—169
StringBuilder, 163, 168169
System.Array, 150
System.Attribute, 46-47
System.Exception, 274
type members, 50
user-entered fields, 50
versus structs, 82
Windows form, 202-203
XMLNodeReader, 244
XMLReader, 244-245
XMLText Writer, 246
XMLTextReader, 244
XMLValidatingReader, 244
XML Writer, 246
XPath Document, 248
XPathExpression, 248
XPathNavigator, 248
XPathNodelterator, 248

class-related keywords, C# versus
C++/)ava, 69

C#:

Your visual blueprint for
building .NET applications

clients
assemblies
private, 256-257
shared, 262-263
versioned assembly configuration,
268-269
Clipboard Ring group, Toolbox
components, 22-23
code
comment addition, 54-55
errors, 25

executing using try/catch blocks,
278-279

summary comment addition, 51
type-safe, 102
code errors, 25
code-behind page, Web Forms, 220, 225
collections class
described, 150, 257
implementing, 150-151
information retrieval, 150-151
colors
comment indicator, 54
environment settings, 33

COM (Component Object Model),
development history, 252

COM/Platform, C# language support, 3
COM-+, development history, 252
combine, program types
command-line, isql utility, 241
commands

ADO.NET, 231

csc, 203
comments

adding to code, 54-55

asterisk-slash (*/) characters, 55

copying

from C++, 55
from Java, 55

described, 54

examples, 286

green color in code, 54

indexer interface, 114

multiple line support, 54

slash marks (//), 54

slash-asterisk (/*) characters, 55

summary, 51

CompareTo method, string
comparisons, 165

Comparison Between C++/C# help
page, 19

comparison methods, substring searches,
166-167

compatibility, version scenarios, 267

Component Object Model (COM),
development history, 252
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Concat/method, concatenating strings,
160-161

concatenating (joining) strings, 162-163
Conditional attribute, 46, 48
connections, ADO.NET, 230

ConnectionString property, SQL database
insertion, 236-237

Console.WriteLine statement
arrays, 144
collections class implementation, 150
constant expressions
arithmetic expressions, 88
described, 88
including in other constants, 89
literal keywords, 88
types, 88
constants
assigning to enumeration elements, 41
including in constant expressions, 89
constructors
described, 74
initializer, 76
program instance, 76-77
Contents window, screen elements, 16-17
controls
DataGrid, 232-235
forms, 208-209
Web Forms, 216
Web server, 222-223
Create New Web dialog box, 219
csc command, 203

Ctrl key, moving between window
panes, 35

custom toolbar, creating, 28-29

Customize dialog box, custom toolbar
creation, 28

Customize Toolbox window,
adding/removing components, 23

D

data
access code, try/catch blocks, 283
adapters, ADO.NET, 231
members, class component, 50
databases
SQL data insertion, 236-237
SQL data update, 238-239
DataGrid, Web Server Control, 232-235
DCOM (Distributed COM), development
history, 252
decimal type, 86, 88
decimal numeric types, 92
decimal types, 94
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declarations
abstract properties, 192-193
arrays, 137
collections class, 150-151
properties, 184
reference types, 98-103
declarative reference types, 42
Default Values Table, online help, 87
delegate keyword, 86, 98
delegate objects, reference types, 102-103
delegates
declarative reference type, 42
described, 130
entry conventions, 130-131

delete statement, SQL data deletion,
240-241

desktop, Visual Studio .NET startup
shortcut, 5
destructors
described, 74, 78
inserting, 78-79
devenv.exe file, default file path, 5
dialog boxes See modal forms
distributed applications
assemblies, 253
private, 252, 254-259
shared, 260-269
configuration file paths, 259
deploying
with private assemblies, 258-259
with shared assemblies, 264-265
DLL Hell, 252
global assemblies, 252
namespaces, 253
side-by-side execution, 253
version binding policy, 268

versioned assembly configuration,
268-269
versioning, 253
Web Services, 253, 270-273
xcopy utility, 258-259
Distributed COM (DCOM), development
history, 252

Distributed interNet Applications
(DNA), 252

DLL (Dynamic Ling Libraries), C# language
support, 3

DLL Hell, 252

DNA (Distributed interNet
Applications), 252

Document Property Pages window
(Shift+F4), 13

documentation
access methods, 60-61

eXtensible Markup Language (XML),
58-59

search methods, 60-61
slash marks (///) with XML, 58
double type, 88
double types, 94
dynamic link libraries (DLLs), C# language
support, 3

E

e-version of book, viewing on CD-ROM,
292-293

electronic sticky notes, Task List, 24-25
elements, searching for, 249

EndsWith method, substring search,
166-167

enum keyword, enumerations, 156
enumeration type, value type, 86, 90-916
enumeration types, 40
enumerations
adding to code, 156-157
converting to integral type, 157
curly brackets { and }, 156
described, 156
error information, passing, 274
errors
handling, 274
importance of handling, 278
logging, 284
passing back to client 276-277
trapping with catch block, 280-281
writing to application log, 284-285
escape sequences
backslash (\) character, 159
string literals, 158-159
event handlers, 134-135
Event Log, setting up/logging to, 284-285
events
calling from classes, 133
code-behind page creation, 225
declaring, 132-133
described, 102
server-side control response, 224-225
exceptions
catching, 274
finally block, 282-283
handling
catch block, 280-281
implementation, 275
model, 275
.NET, 274
structured, 289
unified, 274
throwing, 274, 276-277
Explicit Numeric Conversions Table, online
help, 87



Explorer-style interface, forms, 206
expressions
cast, 88
regular, 166167
eXtensible Markup Language (XML)
applying XSL, 250-251
asterisk-slash (*/) characters, 58
C# language support, 3
development history
documentation
access, 60—61
entry conventions, 58-59
query with XPath, 248-249
read from file, 244-245
saving to file, 246-247
slash marks (///), 58
slash-asterisk (/*) characters, 58
verbatim strings, 247
Web Services support, 270

F

false keyword, 88
Feedback link, Visual studio.NET, 63
fields, public, 254-255
filename extensions
asmx (Web Services), 270
aspx (Web Forms), 216
aspx.cs (Web Forms), 217
aspx.vb (Visual Basic), 220
vsdisco (Web Services), 270
files
devenv.exe, 5
Gactuil.exe, 261
hello.exe, 56-57
llasm.exe (MSIL Assembler), 261
lldasm.exe, 261
opening existing projects, 36-37
reading XML from, 244-245
saving XML to, 246-247
Sn.exe, 261
Filter drop-down list, filtering Web
information, 9

Filtered By drop-down list, Contents
window information display, 16
filters
Contents window information
display, 16
Index window information display, 18
search criteria, 20-21
Web information, 9
finally
block
described, 278
using, 282-283
statement, 283

fixed statements, nesting in pointer
types, 107

float type, 88

floating types, 94

floating-point type, 86

folders, Project location window listing, 6-7

fonts, environment settings, 33

for statement, arrays, 145

FOR loops
C# language comparisons, 3
examples, 287

foreach statement

collections class information retrieval,
150-151

iterate through array elements,
144-145

Form.Show method, 204-205
Form.ShowDialog method, 205
forms
described, 196-197
Explorer-style interface, 206
inherited, 200-201
interface styles, 206
layouts, 206-209
ListView, 208
maximum/minimum size settings, 213
modal, 204-205
multiple-document interface, 206
positioning, 210-211
property editing, 212-213
single-document interface (SDI), 206
sizing, 209
startup settings, 202-203
Toolbox control addition, 208-209
transparent, 214-215
types assignments, 200-201
uses, 200-201
Web, 216-229
Windows Form Designer, 198-199
FrontPage Server Extensions, Web project
requirement, 11
function members, class component, 50

G

GAC (Global Assembly Cache)
assembly registration, 260
client applications, 262-263
described, 253
Gactuil.exe file, 261
shared assembly registration, 264
Gactuil.exe file, GAC content
manipulation, 261
General group, Toolbox components, 22
get accessor, interface properties, 110
get keywords, properties, 186-191

C#:

Your visual blueprint for
building .NET applications

GetCustomAttributes
class, 47
method, 47
GetType() method, value type display, 91
global assemblies, distributed
applications, 252
Global Assembly Cache (GAC)
assembly registration, 260
client applications, 262-263
described, 253
Gactuil.exe file, 261
shared assembly registration, 264
graphical user interface (GUI)
described, 10
Web form support, 10

H

HailStorm Services, 273
hashmarks, toolbar indicator, 30-31
hashtable, collections class information
retrieval, 151
heaps
described, 84
memory allocations, 84-85
Hello, world! program, 56-57
hello.exe file, 56-57
Help Search in Progress dialog box, 20
Help system
access methods, 8
Arrays Tutorial, 137
Built-In Types Table, 87
C# Language Tour link, 17
Default Values Table, 87
Explicit Numeric Conversions Table, 87
filtering results, 9
Implicit Numeric Conversions Table, 87
Index window, 18-19
Language Equivalent: Types page, 87
online help access methods, 60-61
ScreenTips, 28-29
search criteria, 20-21
switching between help topics, 19
help topics
scrolling, 17
search criteria, 20-21
switching between, 19
History icon, recently opened projects, 36
HTML button, displaying Web project code,
11,13
HTML Controls, Web Forms, 216
HTTPRequest object, Web Forms, 229
Hypertext Markup Language (HTML), XML
development history, 58
HyperText Transport Protocol (HTTP), Web
Services support, 270




ICloneable interface, 160
IComparable interface
described, 160
sorting arrays, 146
IComparer interface, sorting arrays, 146
IConvertible interface, 160
IEnumerable interface
collections class implementation, 150
described, 160
IEnumerator interface, collections class
implementation, 150
if...else statements
C# language comparisons, 3
examples, 286
llasm.exe file (MSIL Assembler), 261

lldasm.exe file, MSIL Assembler text file
creation, 261
immutable, 160
Implicit Numeric Conversions Table, online
help, 87
Index
Indexer Wizard, 112-113
indexers
adding to code, 154-155
described, 154
property comparisons, 186-187
versus properties, 115
interface, 112-115
Results window, accessing, 18
window, screen elements, 18-19
inheritance
described, 72-73
struct limitations, 81
inherited forms, 200-201
initializers, constructors, 76

insert statement, SQL database insertion,
236-237

installation/use of software, CD-ROM, 290
instances, 74
int, integer type, 88, 92-93
integer types
converting, 93
numeric types, 92
signed, 92-93
unsigned, 92-93
integral type, 86
integration, C# language/Visual Studio
NET, 2
IntelliSense, 25
interfaces
accessors, curly braces { and }, 194
declarative reference type, 42
ICloneable, 160
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IComparable, 146, 160
IComparer, 146
IConvertible, 160
IEnumerable, 150, 160
IEnumerator, 150
implementing from a class, 101
index, adding to code, 112-115
keyword, 86, 98
properties
adding to code, 110-111
get accessor, 110
set accessor, 110
property inclusion, 194-195
internal keyword, assembly access
restrictions, 53
Internet Explorer, CD-ROM,, 291

Internet Information Server (11S), Web
project requirement, 11

isql utility, SQL data deletion, 241
Item Management in Projects link,
accessing, 19

)

enum, 156
false, 88

get, 186-191
interface, 86, 98
internal, 53
new, 194-195
null, 88

object, 86
return, 119

set, 186—191
string, 86

this, 75-76, 126
true, 88
unsafe, 106

L

jagged arrays (array-of-arrays)
adding to code, 142-143
described, 136
Java language
copying comments to C# language, 55
versus C# language, 3
JavaScript language
enabling Web pages, 13
versus JScript.NET, 12
joining (concatenating) strings, 162-163
joins, strings, 180-181
JScript .NET
described, 12
versus JavaScript, 12

K

keyboard combinations
Ctrl+Shift+C (Class View Window), 15
Ctrl+C (Copy), 23
Ctrl+Shift+V (Clipboard Ring), 23
Ctrl+V (Paste), 23
Ctrl+X (Cut), 23
Shift+F4 (Document Property Pages
Window), 13
keywords
abstract, 71, 192-193
base, 76
bool, 96-97
class, 86, 98
class-related, 69
delegate, 86, 98

Language Equivalent: Types page, online
help, 87
layouts
Explorer-style interface forms, 206
forms, 206209

multiple-document interface
forms, 206
single-document interface (SDI)
forms, 206
Length property, Main method, 39
licensing agreement, 294-295
links
C# Language Tour, 17
Feedback, 63
Item Management in Projects, 19
Online Community, 8
What’s New, 8
list view, Toolbox window, 23
Location property, positioning forms,
210-211
logical operators, 44
logins, password requirements, 62-63
long, integer type, 88, 92-93
Look in field, opening existing projects, 36
loops
FOR, 3
WHILE, 3

M

Main method

described, 38-39

Length property, 39

return statement, 39
MainMenu, Toolbox component, 22
Major version, 266

MDE. See Microsoft Development
Environment

member-access format, static method
references, 125



memory
heaps, 84-85
stacks, 84-85
menu bar, Class View window access, 15
methods
Add Method Wizard, 116-119
adding, 116-129
arrays
Array.IndexOf, 148-149
Array.LastIndexOf, 149
Array.Sort, 146147
CompareTo, 165
comparison, 166167
Concat, 160-161
described, 116
EndsWith, 166-167
event-handling, 134-135
forms
Form.Show, 204-205
Form.ShowDialog, 205
GetCustomAttributes, 47
GetType(), 91
Main, 38-39
modifiers, 120-121
naming concerns, 117
non-static, 116, 126129
overloading, 116
Read, 244
Select, 248
signatures, 116
StartsWith, 166-167
static, 116, 122-125
strings
String.Join, 180-181
String.PadLeft, 182-183
String.PadRight, 182-183
String.Remove, 176-177
String.Replace, 168-169
String.Split, 178-179
String.ToLower, 172-173
String.ToUpper, 172-173
String.Trim, 174-175
String.TrimEnd, 174-175
String.TrimStart, 174-175
StringBuilder.Replace, 168
viewing information, 116-117
Microsoft Developers Network (MSDN),
accessing from Visual studio.NET, 4
Microsoft Development Environment (MDE)
Built-In Types Table, 87
custom toolbars, 28-29
Default Values Table, 87
deleting toolbars, 30-31
devenv.exe file path, 5
empty environment startup, 5

environment settings, 32-33
Explicit Numeric Conversions Table, 87
file path, 5
Help system access, 8
Implicit Numeric Conversions Table, 87
JScript .NET as default script language,
12-13
Language Equivalent: Types page, 87
online help access methods, 60-61, 87
opening existing projects, 36-37
project template selections, 6
screen elements, 4-5
starting
from the desktop, 5
new project, 5-7
VS Start Page, 4
Visual Studio .NET support, 4
Microsoft Outlook, newsreader support, 9
Microsoft Script Debugger, 13
Microsoft Transaction Server (MTS), COM+
integration, 252
Microsoft .NET Framework SDK, Windows
support, 218
MineC#weeper, CD-ROM, 291
Minor version, 266
modal forms, 204-205
models, exception handling, 275
Module class, 65
modules, 64
MSDN
Library, Contents window book
grouping, 1617
Online
feedback capabilities, 61
search methods, 61

Windows Media Player
requirement, 61
MSIL Assembler (llasm.exe), lldasm.exe file
support, 261
MSIL Disassembler, 261
multidimensional (rectangular) arrays
adding, 140-141
described, 136
Multiple Document Interface mode, 34-35
multiple-document interface, forms, 206

N

namespaces
described, 52, 253
identifying, 67
System.Collections, 150
.NET Framework Common Language
Runtime, Web project requirement, 11
new keyword, including properties on
interfaces, 194-195

C#:

Your visual blueprint for
building .NET applications

New File window, screen elements, 12
New Project

dialog box, 7

window

starting new project, 5-7
Web project startup, 10-11

newsgroups, newsreader requirements, 9
newsreaders, newsgroup requirements, 9
NodeType property, 244
non-static methods

adding, 126-129

described, 116

overriding, 128-129
null

keyword, 88

type, 88

values, 169
numeric types

decimal, 92

described, 40, 92, 94

integer, 92

o

objects

built-in reference type, 42

delegate, 102-103

described, 42

destructors, 78-79

form properties, 26-27

HTTPRequest, 229

initial property settings, 263

keyword, 86

members of a class, 66

public fields, 254-255

references, set to nothing example, 289

set reference to nothing, 289

String, 160

type, 90

unboxing, 43

Web Forms property editing, 226-227
Obsolete attribute, 46, 48
Online Community link, VS Start Page, 8
online help

access methods, 60-61

Built-In Types Table, 87

Default Values Table, 87

Explicit Numeric Conversions Table, 87

Implicit Numeric Conversions Table, 87

Language Equivalent: Types page, 87
online resources, Visual studio.NET, 8-9
Opacity property, transparent forms,

214-215
Open Project button, opening existing
projects, 4, 36
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Open Project window, opening existing
projects, 5, 36-37

operators
adding to programs, 44-45
additive (+), 42
arithmetical, 44
described, 44
equality (==), 42, 99
inequality (!=), 99
logical, 44
overloading, 45
relational, 44

P

parameter
passing by reference, examples, 288
passing by value, examples, 288
parent window
described, 34
Multiple Document Interface mode,
34-35
resizing to maximum display, 35
screen elements, 34-35
Tabs on Documents mode, 34-35
passwords
conventions, 63
login, 62-63
pointer type
described, 86, 106
nesting fixed statements, 107
private assemblies
application creation, 256-257
client creation, 256-157
configuration file paths, 259
creating, 254-255
deploying applications, 258-259
described, 254
distributed applications, 252, 254-259
public fields, 254-255
profiles, Visual Studio .NET, 4
programs
class library, 6
combining types, 40-41
Hello, world!, 56-57
running (F5), 41
types, combining, 40-41
versions, CD-ROM, 290
Web control library, 6
Web service, 6
Windows control library, 6
Windows service, 6
writing conventions, 56-57
Project location window, project folder
listing, 6-7
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projects
opening existing, 4-5, 36-37
saving before exiting Visual
studio.NET, 35
starting new, 5-7
template selections, 6
Web, 10-11
properties
abstract declarations, 192-193
accessibility issues, 185
accessor programming, 188-191
accessors, 184
adding accessors, 190-191
ConnectionString, 236-237
declarations, 184
described, 184
displaying, 15
form editing, 212213
indexer comparisons, 186187
interface, 110-111
interfaces, 194-195
Length, 39
limitations, 187
Location, 210-211
NodeType, 244
Opacity, 214
overriding accessors, 189
Property Wizard, 190-191
read-only, 111
versus indexers, 115
viewing information, 184
Web Form object editing, 226-227
window
C# language property information
display, 4
class properties display, 15
closing, 8
form properties, 26-27
form property editing, 212-213
startup methods, 27
Property Wizard, 190-191
public fields, private assemblies, 254-255

R

Read method, 244
rectangular (multidimensional) arrays
adding, 140-141
described, 136
reference type, 86
reference types
built-in, 42
declarations, 98-103
declarative, 42
delegate object, 102-103

described, 42-43

strings, 42

value type conversions, 104-105
references, constant expressions, 88

reflection process, attribute information
retrieval, 46

regular expressions, substring search,
166-167

relational operators, 44
reports, bug, 62-63
return keyword, method support, 119
return statement
get accessor, 188
Main method, 39
Revision version, 266

S

sbyte type

described, 88

signed integer type, 93
ScreenTips, toolbar button help, 28-29

Script Editor, Microsoft Script Debugger
component, 13

scrollbars, scrolling topics, 17
Search Results window, search result
display, 20-21
searches
arrays, 148-149
documentation, 60-61
EndsWith method, 166
Help system, 20-21
last five Index window display, 19
MSDN Online, 61
StartsWith method, 166
substrings, 166-167
window, Help system search, 20-21
security
C# language, 2
password storage, 63
Visual Studio .NET, 2
Web project considerations, 11
Select Component dialog box, 263, 269
Select method, 248
server controls
event response, 224-225
Web Forms, 222-223
services
ASP.NET support, 10
HailStorm, 273
System.Data, 228
System.Diagnostics, 228
System.10, 228
System.Messaging, 228
System. XML, 228
set accessor, interface properties, 110




set keywords, properties, 186-191
SGML (Standard Generalized Markup
Language), XML development history, 58

shared assemblies

client creation, 262-263

creating, 260-261

deploying, 264-265

GAC registration, 264

Gactuil.exe file, 261

llasm.exe file (MSIL Assembler), 261

lldasm.exe file, 261

MSIL Disassembler, 261

registering in Global Assembly Cache

(GAC), 260

shared name, 260

Sn.exe file, 261

strong name, 260

version

compatibility scenarios, 267
numbers, 266-267

shared name, shared assemblies, 260
short type

described, 88

integer type, 92-93
shortcuts, Visual Studio .NET startup, 5
side-by-side execution, 253
signatures, methods, 116
signed integer types, 92-93-93
Simple Object Access Protocol (SOAP),

270, 272

simple types, 90
single-dimensional arrays

described, 136

entry conventions, 138-139

omitting optional parts, 139
single-document interface (SDI), forms, 206
skeleton Main method, 38
Sn.exe file, strong name creation, 261

SOAP (Simple Object Access Protocol),
270, 272

Solution Explorer
closing, 8
window
adding a class, 50, 70-71
C# language information display, 4
sorts
arrays, 146-147
classes, 14
source code of author, CD-ROM, 290
SQL database
data
deletion, 240-241
insertion, 236-237
updating, 238-239
stored procedure execution, 242-243

stacks
described, 84
memory allocations, 84-85

Standard Generalized Markup Language
(SGML), XML development history, 58

Standard toolbar, adding/removing
buttons, 30

StartsWith method, substring search,
166-167

statements
Console.WriteLine, 144, 150
delete, 240-241
finally, 283
for, 145
foreach, 144-145, 150-151
if-else, 3
insert, 236-237
return, 39, 188
throw, 188
update, 238-239
static member, class element, 74
static methods
adding, 122-125
described, 116
member-access format references, 125
modifiers, 122-123
simple names, 124-125
this keyword, 126

stored procedures, executing in a SQL
database, 242-243

strikethrough lines, completed tasks, 25
StringBuilder class

concatenating strings, 163

replacing string characters, 168—169
StringBuilder.Replace method, replacing

characters, 168-169

strings

changing case, 172-173

class

described, 160

replacing string characters,
168-169

comparing, 164-165
concatenating, 162-163
described, 42
equality (==) operator, 99
inequality (!=) operator, 99
joining, 180-181
keyword, 86
literals
described, 158
escape sequences, 158159
verbatim versus regular, 158
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methods

String.Join, joining strings, 180-181

String.PadLeft , padding strings,
182-183

String.PadRight, padding strings,
182-183

String.Remove, removing
characters, 176-177

String.Replace, replacing
characters, 168-169

String.Split, splitting strings,
178-179

String.ToLower, changing case,
172-173

String. ToUpper, changing case,
172-173
String.Trim, trimming white space,
174-175
String. TrimEnd, trimming white
space, 174-175
String.TrimStart, trimming white
space, 174-175
object, data type conversions, 160
padding, 182-183
removing characters, 176-177
replacing characters, 168-169
splitting, 178-179
trimming white space, 174-175
types, 88, 90, 98
value assignments, 160-161
verbatim, 247
strong name
shared assemblies, 260
Sn.exe file, 261
struct type, value type, 86, 90-91
structs
attributes, 153
constructor parameters, 82
described, 80, 152
limitations, 81
versus classes, 82

structured exception handling,
examples, 289

structures, 64
substrings

extracting, 170-171

search methods, 166—167
summary comments, adding to code, 51
system requirements, CD-ROM, 290
System.Array class, building arrays, 150
System.Attribute class, 46—47
System.Boolean type, 96

System.Collections namespace, array
declarations, 150

System.Data service, Web Forms, 228
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System/Diagnostics service, Web Forms, 228
System.Exception Framework class, 274
System.lO service, Web Forms, 228
System.Messaging service, Web Forms, 228
system. XML namespace, 244, 246
System.XML service, Web Forms, 228

T

Tab key, moving between window panes, 35
Tabs on Documents mode, 34-35
target schemas, selecting from Document
Property Pages, 13
Task List
adding/removing tasks, 24-25

strikethrough line with completed
task, 25
viewing tasks by type, 25
Task View window, comment tasks
display, 24
tasks
adding to Task List, 24-25
strikethrough line when completed, 25
viewing by type, 25
templates
application types, 6
project startup, 6
TextPad, CD-ROM, 291
this keyword
described, 75-76
static methods, 126

three-dimensional arrays, adding to code,
140-141

throw statement
described, 276
get accessor, 188
toolbars
adding/removing buttons, 30
custom addition, 28-29
deleting, 30-31
docking, 31
floating, 30
hashmark indicator, 30-31
resetting default, 29
ScreenTips button help, 28-29
Toolbox
adding/removing components, 22-23
Clipboard Ring grouping, 22
described, 22
form control addition, 208-209
General grouping, 22
list view, 23
MainMenu component, 22
rearranging objects, 23
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transparent forms, 214-215
troubleshooting, CD-ROM, 291
true keyword, 88
try block, 274
try/catch blocks, executing codes, 278-279
type members, class component, 50
types

bool, 88

Boolean, 86, 96-97

byte, 88, 92-93

categories, 86

char, 88, 92-93

combining, 40-41

constant expressions, 88

decimal, 86, 88, 94-95

described, 86

double, 88, 94

float, 88

floating, 94-95

floating-point, 86

int, 88

integral, 86

interface indexer, 112-113

long, 88, 92-93

null, 88

numeric, 92-95

object, 90

pointer, 86, 106—-107

reference, 42-43, 86, 98-99

sbyte, 88, 93

short, 88, 92-93

simple, 90

string, 88, 90, 98

ulong, 88

unit, 88

ushort, 88

value, 86, 90-91

void 86, 108-109
type-safe code, 102

U

ulong type, 88
unboxing
described, 43, 104

value type/reference type conversions,
104-105

Unicode character set, 93, 95

union attribute, creating, 83

unit type, 88

unsafe keyword, 106

unsigned integer type, 92-93-93

update statement, SQL data update,
238-239

user-entered fields, class component, 50
ushort type, 88

\%

value type
Boolean type, 96-97
types, 86
converting to reference types,
104-105
described, 90-91
enumeration, 90-91
struct, 90-91
string assignments, 160-161
variables
C# language comparisons, 3
described, 158
examples, 286
VB client, sample application, 265
verbatim strings
handcraft XML, 247
literal
at sign (@) character, 158
described, 158-159
version binding policy, 268
versioning, 253
versions
Build Number, 266
compatibility scenarios, 267
Major, 266
Minor, 266
Revision, 266
shared assemblies, 266-267
Visual Basic language
axpx.vb filename extension, 220
development history, 196-197
Visual Studio .NET
ASP.NET integration, 10
backup before installing, 37
Contents window book grouping,
16-17
empty environment startup, 5
environment settings, 32-33
feedback capabilities, 63
Hello, world! program, 56-57
Help system access, 8
integration, 2
login passwords, 62-63
Microsoft Development Environment
(MDE), 4
online resources, 8-9
opening existing projects, 4-5, 36-37
profiles, 4
project template selections, 6



resetting
default toolbars, 29
usage data, 29

reverting to older versions, 4

saving work before closing, 35

screen elements, 4-5

security, 2

starting new project, 5-7

startup methods, 4

System.Boolean type, 96

XML (eXtensible Markup Language)

support, 3

VMWare Workstation, CD-ROM, 291
void type

described, 86, 108-109

return keyword non-support, 119
VS-Visual Studio Start Page window

maximizing, 41

MDE component, 4

Online Community link, 8

project template selections, 6

starting new project, 6-7

viewing property information, 184-185

Web project startup, 10-11

What'’s New link, 8

w

Ways to Implement Component
Functionality page, 65
Web control library, supported program
type, 6
Web Forms
ASP.NET Framework, 216-217
aspx filename extension, 216
aspx.cs filename extensions, 217
asynchronous messaging, 228
code-behind page, 220, 225
controls, 216
creating, 220-221
described, 10
HTML Controls, 216
object property editing, 226-227
server controls, 222-223
server-side
code implementation, 221
components, 228-229
control event response, 224-225
Web Server Controls, 216
Web pages
ASP.NET creation, 218-219
enabling JavaScript, 13

Web project
opening in VS Start Page, 10-11
security issues, 11
Web server requirements, 11
Web Server Controls
DataGrid, 232-235
Web Forms, 216
Web servers, Web project requirements, 11
Web Services
asmx filename extensions, 270
creating, 270-271
described, 253, 270
eXtensible Markup Language (XML)
support, 270
HailStorm, 273
HyperText Transport Protocol
(HTTP), 270
Simple Object Access Protocol (SOAP),
270, 272
supported program type, 6
uses, 272-273
vsdisco filename extension, 270
Web sites
Microsoft Developers Network
(MSDN), 4, 13
XML specifications, 246
What’s New link, VS Start Page, 8
WHILE loops
C# language comparisons, 3
examples, 288
white space
padding strings, 182-183
trimming, 174-175
windows
closing, 8
Ctrl key navigation, 35
hiding/displaying, 35
Multiple Document Interface mode,
34-35
parent, 34
Tab key navigation, 35
Tabs on Documents mode, 34-35
Windows control library, supported
program type, 6
Windows Form Designer
described, 198-199
form layouts, 206-209
positioning forms, 210-211
Windows Media Player, MSDN Online
requirement, 61
Windows service, supported program
type, 6
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Windows versions
memory allocation methods, 85
Microsoft.NET Framework SDK
support, 218
wizards
Add Class, 50-51, 67-69
Add Interface Indexer, 154-155
Add Method, 116-119
Indexer, 112-113
Property, 190-191

X

xcopy utility
distributed application deployment,
258-259
private assembly sharing, 253
XML (eXtensible Markup Language)
applying XSL, 250-251
asterisk-slash (*/) characters, 58
C# language support, 3
development history
documentation
access, 60-61
entry conventions, 58-59
query with XPath, 248-249
read from file, 244-245
saving to file, 246-247
slash marks (///), 58
slash-asterisk (/*) characters, 58
verbatim strings, 247
Web Services support, 270
XML documents, caching, 248
XMLNodeReader class, 244
XMLReader class, 244-245
XMLTextReader class, 244
XMLValidatingReader class, 244
XMLWriter abstract class, 246
XPath, query XML, 248-249
XPath Document class, 248
XPathExpression class, 248
XPathNavigator class, 248
XPathNodelterator class, 248
XPressSideBar, CD-ROM, 291
XSL, apply to XML, 250-251
XSLT transformation, using, 250
XtraGrid, CD-ROM, 291

y4

zero index, 170
Zip drives, backup file uses, 37
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