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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
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: ol

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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DOCUMENT to FlowLayout. -

G Design | & HTML

- @ MyWebApp =
@ References
) Assemblylnf

<%@ Page language="c#" Codebehind="WebForml.aspx.cs" Autd)
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional

<html> & Global asax
<head> @ yebApp |
<meta name="GENERATOR" Content="Microsoft Visual stuc [& Web config

<meta name="CODE_LANGUAGE" Content="C#"» 4 E“"’“TE”’"“,]—I

<meta name=vs_defaultClientScript content="JavaScrip [Propertes ¥ X|
<meta name=vs targetSchema content="http://schemnas . m
<Iheads - DOCUMENT -
<body MS_POSITIONING="GridLayout'>

= backgro =l
<form id="Forml" method="post" runat="server"s bgColor
bgPrope -
</form> id ——
Jq 5 bgColor

Document ba

@ Design [m HTML |

Ready " ”

Ready [ [tn1 cal1 chi [ ms

iyBStart/|[e2MyWebApp... 8 12:00 PM

start| |[@2MyWebApp... @B 12:00 PM

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
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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
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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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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
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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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Ready
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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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Note: See page 6 for information on
starting a new C# project.
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Windows Forms
component list.

A Click to select the
MainMenu form component.
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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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